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EXECUTIVE SUMMARY

In 1987, the U.S. Army Chemical School established a new requirement for a barrier cream to
protect skin against chemical warfare agents (CWAs). The topical protectant would either augment
the protection afforded by the protective over garments or, ideally, redefine the circumstances
requiring mission oriented protective posture (MOPP) levels. In response to this requirement the U.S.
Army Medical Research Institute of Chemical Defense (USAMRICD), Aberdeen Proving Ground,
Maryland, developed Skin Exposure Reduction Paste Against Chemical Warfare Agents
(SERPACWA). As candidate formulations for SERPACWA progressed through development, the final
formulation received FDA approval in 2002 and became available to U.S. service members in March
of 2003.

SERPACWA increased the protection provided by the standard protective suits used by the U.S.
service members and extended the window for effective decontamination. While SERPACWA
offered several advantages, it was not the ideal barrier cream and had limitations. SERPACWA
acted as a passive protective barrier, but it did not neutralize chemical agents into less toxic
compounds. In addition, SERPACWA did not provide protection against CWA vapor challenges.

To overcome the limitations of SERPACWA, the USAMRICD began a program to develop an
improved SERPACWA. The program started as a Science and Technology Objective in 1994 and
transitioned to a Defense Technology Objective in 1999. From FY94 through FYO1 the program
received a total of 15.9 million dollars mostly for external contracts. This program, known initially as
reactive Topical Skin Protectant (rTSP) and later as active Topical Skin Protectant (aTSP), was
designed to address the two main limitations of SERPACWA: non-reactivity and inability to protect
against an agent vapor threat. Its goal was to develop a formulation that would act as both a
protective barrier and an active, destructive matrix to detoxify CWAs.

Candidate formulations were discovered and evaluated through partnerships with external
contractors from industry, universities, small businesses, and other government laboratories. The
contracts included Broad Agency Announcements (BAA), Small Business Innovation Research
(SBIR), Material Transfer Agreements (MTA), Cooperative Research and Development Agreements
(CRADA), Short-Term Analysis Services (STAS), and special contracts with Battelle Memorial
Institute and the U.S. Army Edgewood Chemical Biological Center (ECBC).

To select the best candidate formulations the USAMRICD developed and implemented a Decision
Tree Network (DTN). The DTN was designed for high throughput utilizing in vitro modules to rapidly
eliminate non-promising candidate formulations. Candidate formulations passing through the in vitro
tests moved on to the in vivo testing modules. The final candidate formulations after in vivo testing
moved into the advanced testing modules to final down-selection of the two best formulations for
transition into advanced development.

Using the two components of SERPACWA, perfluorinated-polyether oil and
polytetrafluoroethylene solid as a base cream, USAMRICD scientists evaluated over 150 different
active components. Classes of compounds tested included polyalkenimines, enzymes, hybrid
organic-inorganic materials, polyoxometalates, inorganic composites, inorganic oxides, metal alloys,
and small organic molecules. These compounds were incorporated into the base cream to produce
over 500 candidate formulations.



Against sulfur mustard (HD), a total of 17 active moieties demonstrated increased efficacy over
SERPACWA: S-330, iodobenzene diacetate (IBDA), nanoreactors, ZE555 resin (M291 SDK powder),
polysilsesquioxanes, polyoxometalates (POM), titanium manganese coated metal alloys, gold/copper
(Au/Cu) catalysts, magnesium oxide (MgO) nanoparticles, silicon dioxide (SiO;), ethanolamine matrix,
cerium copper (Ce/Cu) salts on TiO, nanoparticles, metal precipitates, POM on TiO, nanoparticles,
POM on MgO nanoparticles, silver (Ag) catalysts, and polyalkenimines.

Against soman (GD), a total of 15 active moieties demonstrated increased efficacy over
SERPACWA: nanoreactors, organophosphorus acid anhydrolase (OPAA) enzyme, high test
hypochlorite (HTH), metal precipitates, Au/Cu catalysts, Iron/copper/lanthanum (Fe/Cu/La) catalysts,
zinc oxide (ZnO) nanoparticles, titanium dioxide (TiO2) nanoparticles, Calcium oxide (CaO)
nanoparticles, MgO nanoparticles, POM on TiO, nanoparticles, POM on MgO nanopatrticles, Ce/Cu
salts on TiO; nanoparticles, diethanolamine, and polyalkenimines.

Based on the results of the DTN evaluations, two candidate reactive moieties emerged as the lead
compounds for advanced development, polyalkenimines (sold commercially as Lupasols) and S-330.
One S-330 and 20 Lupasol and surfactant combinations were formulated at the Army Research
Laboratory (ARL) using a commercial extruder to mimic the manufacturing process. These
formulations were evaluated using the DTN modules. A special down-selection process was used to
find the best candidate formulation. The overall best Lupasol formulation was ICD 3834 containing
38% FOMBLIN Y25 PFPE, 33% F5A PTFE, 13% Lupasol FG, 13% Lupasol WF, 1.5% Fluorolink
7004, and 1.5% Fluorolink 7005. The best S-330 formulation was ICD 4028, and it was selected as
the backup formulation for advanced development. It contained 10% S-330, 54% FOMBLIN Y25
PFPE and 36% F5A PTFE.

Both of the products selected for transition to advanced development had limitations. ICD 3834,
containing polyalkenimines, compared to SERPACWA did very well against all tested CWAs, but it
did not do well in the wash test and thus may be at risk of losing effectiveness during strenuous
activity while service members wear it under protective clothing. ICD 4028, containing S-330,
compared to SERPACWA performed well against VX and HD and in the wash and wipe tests. It did
not, however, react with GD and, thus, did not improve protection against GD compared to
SERPACWA. Adding a reactive moiety effective against GD to the S-330 formulation may be a
strategy to eliminate this current limitation.

With the current increase in the threats from non-traditional agents, approximately two to three
years of additional efficacy studies now would be needed to transition aTSP to advanced
development. The Defense Threat Reduction Agency (DTRA) currently (FY16) is not funding any
barrier cream efforts, and whether DTRA will fund this research in the future is unknown.

INTRODUCTION
Topical Skin Protectants

The use of topically applied protectants as a means of delaying absorption of toxic substances
through the skin has been of interest to the military since World War | (WWI). The purpose of these
materials, as with protective suits, was minimizing exposure and prolonging the effective window for
decontamination. Applying a topical protectant to vulnerable skin surfaces prior to entry into a
chemical combat arena was proposed as a protective measure against percutaneous CWA toxicity
soon after the use of sulfur mustard (HD) by Germany at Ypres, Belgium, in 1917 (Papirmeister et al.,
1991). Inthe summer of 1917, the U.S. Army began examining various soaps and ointments for their
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protective qualities. Although several simple formulations were found to be effective in reducing skin
irritation produced by agents such as hydrogen sulfide, no product was provided to the warfighter
before the end of the war (Papirmeister et al., 1991). Research in the area of protective ointments
continued after WWI, but this effort did not produce a fielded product before the beginning of World
War Il (WWII).

During WWII, a concentrated effort to develop ointments for protection against HD took place at
the Chemical Warfare Service, Edgewood Arsenal, Md. The Army produced the M-5 protective
ointment, which was manufactured in 1943 and 1944. However, because of limited effectiveness,
odor, and other cosmetic characteristics, the M-5 ointment was no longer issued to warfighters by the
mid-1950s (Romano, 2001).

Between 1950 and the early 1980s, the focus on research shifted to medical countermeasures
and away from protective creams. In the late 1980s there was an increased emphasis on the
potential military use of vesicant agents. In 1987, the U.S. Army Chemical School established a new
requirement for a barrier cream to protect skin against CWAs. In response to this requirement the
U.S. Army Medical Research Institute of Chemical Defense (USAMRICD), Aberdeen Proving Ground,
Md., developed two non-active barrier skin cream formulations based on a blend of perfluorinated
polymers. The two formulations were transferred to advanced development in October 1990
(McCreary, 1997). After extensive testing, the most efficacious formulation was selected and
progressed through development with an Investigational New Drug (IND) filed with the Food and Drug
Administration (FDA) in 1994; approval of a New Drug Application (NDA) in 2000; and final FDA
approval in 2002. It became available to U.S. service members in March of 2003 (Deployment
Quarterly, 2003). This new product was called Skin Exposure Reduction Paste Against Chemical
Warfare Agents (SERPACWA). SERPACWA consisted of 50% fine particles of
polytetrafluoroethylene (PTFE, F5A powder from Ausimont, Morristown, NJ) dispersed in 50%
perfluorinated polyether oil (PFPE, FOMBLIM™ Y25 oil also from Ausimont, Morristown, NJ).

SERPACWA was an antipenetrant barrier cream for use by service members to protect against
the toxic effects of CWAs, for example, blister (vesicant), nerve agents, and percutaneously active
biological agents (T-2 mycotoxin). The excellent barrier properties of SERPACWA were related to
the low solubility of most materials in it. SERPACWA, however, acts as a passive barrier and does
not neutralize CWAs. When used in conjunction with mission-oriented protective posture (MOPP)
gear, SERPACWA prevented, or significantly reduced, the absorption of liquid CWAs into the skin.
SERPACWA was much less effective against vapor hazards. It was used as an adjunct to MOPP,
not as a substitute. Interestingly, the effective barrier of SERPACWA was found to protect against
poison ivy and poison oak.

SERPACWA was used at the direction of each unit commander. Each service member was
issued six packets of SERPACWA. The entire contents of one packet would be used in one
application. When using SERPACWA in a CWA-contaminated zone, service members were to re-
apply the cream every eight hours. A service member’s basic load of 6 packets was sufficient to
provide protection for two days. SERPACWA was not water-soluble, so it was not easily washed off
with water or removed by sweat without brushing and scrubbing. However, SERPACWA did
physically wear off with time. Abrasion of SERPACWA by clothing or other contacts, such as sand or
dirt, would reduce the effective wear time. SERPACWA needed to be reapplied when the coating was
generally embedded with particulate matter (dirt or sand), or the sites were decontaminated.
Minimally, the 8-hour rule applied. Insect repellents on the skin, such as DEET, decreased the
effectiveness of SERPACWA. If DEET was wiped off using a dry towel, gauze, or piece of cloth
before SERPACWA was applied, then SERPACWA would still provide significant protection.
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The effectiveness of SERPACWA was dependent on the thickness and integrity of the
SERPACWA layer and the length of time between application and agent exposure (wear time). Under
normal conditions, SERPACWA was effective when spread over the skin as a thin layer (0.1
millimeter thick or 0.01 ml/square centimeter). One packet of SERPACWA contained 1.35 fluid
ounces (about 2.7 weight ounces or 84 grams [gm]). This amount of SERPACWA produced on the
skin a smooth coating that had a barely visible cream color and was slightly detectable by touch. The
first priority for skin application was to cover those areas adjacent to the closures of the individual
protective ensemble (neck, wrists, and lower legs around the top of the boots). If the situation
permitted, SERPACWA was to be applied also to the creases and crack of the buttocks and around
the waist. It could have been applied to the armpits and groin area, but this was less important
because SERPACWA did not provide significant protection against agent vapor. It is not approved for
application to open wounds, nor is it approved for application to the entire body. SERPACWA was
about 50% occlusive and functioned as a barrier to sweat and could potentially add to the heat stress
of the body, especially if worn with MOPP.

The use of SERAPCWA made decontamination easier for those areas that were protected by the
barrier because CWA was more easily removed from the SERPACWA layer than from the skin.
Service members were still required to perform skin decontamination immediately after chemical
contamination because the effectiveness of SERPACWA decreased with time.

SERPACWA had no vapors, so it did not register a false alarm with the automatic vapor detectors,
such as the Improved Chemical Agent Monitor (ICAM). It also did not register with systems that
detect chemical liquid, such as M8 or M9 paper. The SERPACWA cream on the surface of M8 or M9
paper would prevent CWA absorption by the paper, thereby rendering it ineffective for detecting
CWAs.

SERPACWA increased the protection provided by the standard protective suits used by the U.S.
service members and extended the window for effective decontamination. While SERPACWA
offered several advantages, it was not the ideal barrier cream and had limitations. SERPACWA
acted as a passive protective barrier and did not neutralize chemical agents into less toxic
compounds. In addition, the evaluation of SERPACWA in animals using a saturated vapor cup model
did not demonstrate any efficacy against challenge by HD vapor or GD vapor. In fact, against a
minimum HD vapor challenge (saturated vapor cup for a short time) SERPACWA actually produced a
significantly worse lesion over non-treated positive control animals. VX had such a low vapor
pressure that it was generally not considered a vapor threat.

In a U.S. Army memorandum from the Office of the Army Chief of Staff dated October 9, 2008, the
Joint Requirements Office for Chemical, Biological Radiological and Nuclear Defense was informed
that the Army no longer recognized the utility of retaining SERPACWA capability within inventory
beyond the shelf-life of the current stock. As a consequence of this decision, a Medical Supply
Bulletin dated October 31, 2008, was issued to the three storage facilities where SERPACWA was
stockpiled (in Kuwait, Korea, and Perry Point, Maryland) requesting that all stocks of SERPACWA be
accounted for and quarantined, and that arrangements be made for their destruction. Since the date
of manufacture, all supplies of SERPACWA that were stockpiled within the three storage facilities
were never issued to individual service members. All SERPACWA lots stored at Perry Point, Kuwait,
and Korea have since been destroyed. Also, as a consequence of the Army decision, all corrective
and preventive actions which were ongoing and related to the Agency’s inspection findings of the
SERPACWA contract manufacturing and testing facilities were terminated. At the time of the
termination of activities, the mixing procedure development and validation effort had been completed,
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and the final report was submitted to the FDA. The results show that all various ages of reconstituted
product pass the M8 paper test.

The Office of the Surgeon General (Army) informed the FDA at a November 2008 meeting and in
a subsequent letter of its intent to withdraw both the IND and NDA. The Office of the Surgeon
General, Department of the Army transferred appropriate sections of the SERPACWA NDA (21-084)
and IND (46,876) into a Type V Drug Master File (DMF) and then withdrew both the NDA and IND
once the Type V DMF was established in December 2008.

Active Topical Skin Protectants

To overcome the limitations of SERPACWA, the USAMRICD began a program to develop an
improved topical skin protectant. The program started as a Science and Technology Objective in
1994 and transitioned to a Defense Technology Objective in 1999. From FY94 through FYO1 the
program received a total of 15.9 million dollars mostly for external contracts. This program, known
initially as reactive Topical Skin Protectant (rTSP) and later as active Topical Skin Protectant (aTSP),
was designed to address the two main limitations of SERPACWA: non-reactivity and inability to
protect against an agent vapor threat. Its goal was to develop a formulation that would act as both a
protective barrier and an active, destructive matrix to detoxify CWAs (Figure 1). The types of
molecules that potentially could be used to neutralize or detoxify CWAs were known. The
compounds fell into three general classes: oxidizers, reducers, and nucleophiles. An important
limitation, however, was that the final formulation could not irritate the skin. This restriction eliminated
many of the most reactive species. The aprotic non-polar environment of SERPACWA provided a
unique but challenging medium for active moieties to neutralize CWAs. It was necessary for the
improved SERPACWA to provide increased protection without degrading a warfighter’s performance
(Braue, 1999).

In Vitro Models for aTSP Evaluation

The M8 paper test was developed at the USAMRICD under a new protocol. This evaluation
model, which had applications for liquid HD and liquid nerve agents, was used at the USAMRICD and
later transitioned to Battelle Memorial Institute for routine screening in the aTSP DTN. This test was
the initial in vitro screen used to evaluate candidate formulations.

The initial analytical method developed for evaluating the effectiveness of TSPs against
penetration by HD used Fourier transform infrared (FTIR) spectroscopy and the horizontal attenuated
total reflectance (ATR) accessory (Braue et al., 1990 and 1992). This method worked well for aTSPs
challenged with liquid HD, but had two major drawbacks: a narrow detection limit and no applicability
for evaluating an HD vapor challenge. The USAMRICD developed a better method using a stainless
steel Reifenrath Consulting and Research (RCR) low-flow cell (Figure 5). Initial setup used a single
cell with nitrogen gas flow into a tenax solid adsorbent collection tube and analysis by a Dynatherm
system (CDS Analytical, LLC, Oxford, PA) into a GC-MS. This basic setup was automated using the
Miniature Automatic Continuous Air Monitoring System (Minicams, model LM-1001, O.l. Analytical,
Birmingham, AL) integrated with a stream selection system so that five samples could be run
simultaneously. The Minicams penetration cell test was developed at the USAMRICD and
transitioned to Battelle Memorial Institute (Figure 6). Candidate formulations were evaluated for
efficacy at both the USAMRICD and Battelle.

The proof-of-neutralization test was used to verify that active TSP formulations actually
neutralized CWAs into less toxic materials. This test used the headspace solid phase microextraction
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(HS-SPME) technique for the collection of CWAs and was conducted at the ECBC. Solid phase
microextraction (SPME) was a relatively new sample preparation technique which was rapid and
eliminated the need for extraction solvents. It was first introduced in 1990 (Arthur et al., 1990). The
technique of SPME was applied to direct analysis of liquid samples where the fiber was immersed in
the sample (IM-SPME). The technique also was applied to analyze the air in the headspace above
the sample (HS-SPME). The HS-SPME technique was successfully applied to the analysis of CWAs
in various matrices and was the method of choice for screening the effectiveness of aTSP candidates
against HD, GD, and VX (Morrissey et al., 1997).

In Vivo Models for aTSP Evaluation

In the late 1980’s, with the increased emphasis on the potential military use of vesicant agents, a
suitable animal model for evaluating potential anti-vesicant prophylactic and therapeutic compounds
was clearly needed. Euthymic hairless guinea pigs [Crl:IAF/HA(hr/hr)Br] were selected for
development at the USAMRICD. Vapor HD was delivered to animals under occlusive caps. Gross
blistering was not seen after vapor exposure. However, damage to the basal cells, causing
microblisters, which resembled lesions of vesicant injury in man without excess fluid in the separation
at the dermal-epidermal junction, was observed. Several evaluation technigues, including
bioengineering analytical technologies, were used to evaluate skin damage under several protocols.
Methods of evaluation included visual grading using a modified visual Draize score (Mershon et al.,
1990), erythema measurement using a reflectance colorimeter (Minolta chromameter, models CR-
200 and CR-300; Braue et al., 1990 and 1992), edema and microvesicle measurement using high
frequency high resolution ultrasound imaging (Dermascan C, Cortex Technology; Braue et al., 1998),
dermal-epidermal skin separation using the Nikolsky’s sign (Braue et al., 1997), and evaluation of
H&E stained histopathology (Bryant et al., 1992; Graham et al., 1994).

The preliminary work demonstrated that the hairless guinea pig offered several advantages over
haired guinea pigs as a cutaneous vesicant animal model. These advantages included greater
sensitivity to HD, simplified application of both liquid and vapor HD, ease of visualizing and evaluating
developing skin lesions, and a higher incidence of microblister formation. In the first three years of
one protocol, methodologies for TSPs challenged with HD vapor were developed and validated using
the hairless guinea pig model. Many TSP formulations were evaluated and rank ordered. The supply
of hairless guinea pigs, however, was interrupted in October 1993 by an outbreak of the pathogenic
gram-positive bacteria Listeria monocytogenes at the commercial supplier's breeding facility (Colgin
et al., 1995), thereby forcing a search for alternative animal models. Both the haired guinea pig and
the domestic weanling pig were evaluated as replacement animal models. The haired guinea pig
model was used in the validation of a TSP/ITSP screening method against challenge with HD vapor.
It was observed to be inferior to the hairless guinea pig because of complications associated with the
hair removal process. Research with adult pigs indicated that microblisters developed following
cutaneous HD vapor exposure (Mitcheltree et al., 1989). The histological characteristics of pig and
human skin were comparable, with similarities in epidermal thickness and composition, pelage
density (although follicular diameter was much greater in the pig), dermal structure, lipid content, and
general morphology (Dick et al., 1992). In addition, pig skin was antigenically closer to human than
rodent skin. EPA guidelines for dermal exposure assessment stated that the percutaneous absorption
of many compounds in the pig was similar to that found in humans (EPA, 1992). Klain and co-
workers concluded that pig skin was a good model for human skin metabolic studies (Klain et al.,
1986). Meyer and co-workers concluded that among the domestic species, the pig provided the most
suitable experimental model for dermatological research on humans (Meyer et al., 1978).
Development work at the USAMRICD demonstrated that the weanling pig was a viable animal model
for use in vesicant injury research.
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In comparison with hairless and haired guinea pigs, weanling pig was observed to be more
resistant to damage by HD vapor. The pig had a delayed response time and required a longer
exposure to achieve similar levels of damage. Maximum erythema response required a vapor
exposure of 15 minutes in the pig versus 5 minutes for both the hairless guinea pig (Braue et al.,
1992) and haired guinea pig (Braue et al., 1998). Maximum erythema response in the guinea pigs
occurred at 5-6 hours post-exposure versus 24 hours in the weanling pig. Given an adequate
exposure to HD vapor (e.g., > 15 minutes), erythema determinations made at 24-48 hours post-
exposure could be used to reliably and quickly evaluate antivesicant efficacy in the weanling pig.
Both the hairless guinea pig and the weanling pig were used to evaluate TSPs and aTSP candidate
formulations. Each species offered unique advantages. The hairless guinea pig was very sensitive to
HD and was proven to be an excellent model for TSP evaluations challenged with HD vapor. It was
limited, however, by the unavailability of animals. The weanling pig was less sensitive to HD than the
hairless guinea pig but had skin very similar to that of humans. The weanling pig’s large body surface
offered many experimental sites, allowing a wide range of doses to be tested on the same animal. It
was ideally suited for efficacy testing of aTSPs and was the model of choice for these formulations
challenged by HD vapor.

The standard animal model for percutaneously applied nerve agents was the haired guinea pig. A
large data base using this model existed. The close-clipped, anesthetized, haired guinea pig was the
model of choice for evaluation of TSPs/aTSPs challenged with nerve agents (Braue et al., 2009 Part
1; Braue et al., 2010 Part 2; Braue et al., 2012; Braue et al., 2014 Part 3; Braue et al., 2015 Part 4;
Braue et al., 2015 Part 5; Braue et al., 2015 Part 6; Braue et al., 2015 Part 7; Braue et al., 2015 Part
8; Braue et al., 2015 Part 9; Braue et al., 2015 Part 10; Braue et al., 2015 Part 11; and Braue et al.,
2015 Part 12). This model, developed at the USAMRICD, was transitioned to Battelle Memorial
Institute for routine screening in the aTSP DTN.

The rabbit lesion area ratio (LAR) model was developed at Battelle Memorial Institute for the
evaluation of aTSPs challenged with HD liquid. This test was the main in vivo evaluation model used
in the aTSP DTN for challenge by HD liquid.

Battelle developed a rabbit lethality model for evaluating aTSPs challenged with the liquid nerve
agent VX. A pilot study with liquid GD, however, demonstrated that the large volumes of GD needed
to penetrate aTSPs in lethal amounts could not be contained reliably within the test site, even when a
rubber “O” ring was adhered around the test site. Thus, this model was abandoned for GD
challenges, and the guinea pig model developed at the USAMRICD was used. Battelle also
developed a rabbit lethality model for evaluating aTSPs challenged with GD vapor.

The improved SERPACWA was ready for advanced development in 2004. However, the U.S.
Army Medical Research and Materiel Command decided not to continue development of these
improved formulations because SERPACWA provided a partial solution and funds were needed for
other advanced development products. If the decision were made to continue advanced
development, obtaining FDA approval and bringing this product to market would likely take 7 to 10
years. This new protective product, if fielded, would dramatically improve the protection from CWAs
and may reduce the need for a full protective ensemble.

OBJECTIVE

The objective of this technical report is to provide a written summary of the work conducted in the
development of aTSP. It includes a publication list of papers, patents, and reports resulting from this
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project, a listing of the contracts supporting the project, a description of the experimental modules in
the established Decision Tree Network, a listing of all the candidate formulations that were
considered, and a summary of the results and conclusions.

MATERIALS AND METHODS

A description of the experimental methods used for this project may be found in the published
work listed under references. Summaries will be provided in this report.

Preparing Candidate Formulations

Temperature and mixing sheer were monitored to maintain the base cream at the desired
consistency and quality. To prepare mixtures, a quantity of base oil (PFPE) was carefully weighed in
a small vial, and the powder (PTFE) and active moiety needed for preparation of the desired
formulation were weighed out on glassine weighing paper. The solid powders were then slowly
mixed into the oil in the vial using a small glass stirring rod. Mixing was slow and deliberate at first to
reduce loss of fine particulates into the air. After this initial process, complete mixing of the
components in the formulation was achieved by using a mechanical stirrer under low shear or by
using a Polytron Mixer (model PCU-11, Brinkmann Instruments) under very high shear. Mixing with
the Polytron used a medium head at the setting of 5 for not less than five minutes. During the mixing
process the vial got warm. The vial temperature was not allowed to get above what could be
comfortably held in the hand. This was achieved by stopping the mixing process until the vial cooled
or by placing the vial in a cool water bath. Whichever method was used, the total high shear mixing
time was always at least five minutes. Some of the final down-selected formulations were prepared in
larger batch sizes using a commercial high shear mixer at the ARL, Aberdeen Proving Ground North,
Md.

M8 Chemical Detection Paper Test

M8 paper is packaged as a booklet of 50 2.1 x 9 cm tear-off strips. It contains dyes that appear
yellow in contact with G agents, forest green with VX, and red with HD. Prior to each test day, a 2.5 x
14 cm piece of 0.15 mm thick labeling tape was perforated with three 2 cm diameter holes and placed
over an M8 paper strip to make a test assembly with three test sites. A station was prepared for each
aTSP to be applied onto nine test assemblies (Figures 3 and 4). Each station consisted of three test
assemblies adhered to a nylon board, a 1 mL syringe filled with aTSP, and an operator. At a
recorder’s signal, each operator extruded 0.1 mL of aTSP onto a test site, distributed it using a
spatula, and removed any excess with a glass microscope slide. Application times were recorded.
Rotation of operators after each application was done to minimize any confounding from the
spreading technique with aTSP. Each aTSP application was inspected visually for uniformity and if
flawed, corrected.

Up to five test assemblies were placed on a 15 x 15 cm glass table supported by four Teflon® legs.
Tables were arranged in a row on the floor of a hood, and a mirror was placed at an angle under each
table. At 1 hr after application, 8 puL of HD, GD, or VX was dispensed from a repeating pipette at the
center of each test site, and the site occluded with a plastic cap (Figure 3). The dosing time was
recorded. The undersides of the test assemblies were monitored for up to 6 hr, and the time when a
color change in the M8 paper initially became apparent (Figure 4) was recorded, denoting a
“breakthrough.” If a test site did not exhibit a breakthrough, then 360 min was recorded. Any aTSP
that allowed fewer than two CWA breakthroughs among nine dosed test sites passed this screen. A
mean breakthrough time was calculated for each aTSP, with 360 min being the highest possible
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value. If the process control material allowed more than one HD breakthrough, improper spreading
technique was suspected, and results of that test day were invalidated. Initially, ICD 3004 served as
the process control material for HD challenges, but later was replaced by ICD 1511 (Krytox®). There
was no criterion established for process control performance against GD and VX, and results from all
test days with nerve agent challenges were accepted.

Minicams Penetration Cell Vapor Challenge Test

On each test day, a cellulose acetate wafer was placed on each of five penetration cells (Figure 6;
Battelle used glass cells from Stratacor, Inc., Richmond, CA; the USAMRICD used stainless steel
Reifenrath diffusion cells, Reifenrath Consulting and Research, Richmond, CA) in a chemical fume
hood. The exposure area in a Stratacor cell was approximately 0.95 cm?, while the RCR cell was 0.8
cm?. A 0.15 mm thick strip of cellophane tape with a 1 cm diameter perforation was placed over each
wafer. Approximately 20 pL of candidate aTSP was placed onto the wafer and distributed with a
spatula. A glass microscope slide then was moved over the tape surface to remove excess aTSP
(Figure 7). The aTSP surface of each cell was inspected using a magnifying lens for smoothness,
and if irregularities were found, the cell was replaced. Two concentric rings of Krytox® (ICD 1511,
DuPont, Wilmington, DE) lubricant were extruded from a syringe around the edge of each tape
perforation, and the cells were placed in an aluminum holding block. Heated (37 °C) water was
circulated through channels drilled in the holding block. A 14 mm diameter disk of Whatman paper
No. 2 was pressed against the inside top of each of five plastic caps (Evergreen Scientific, Los
Angeles, CA, Catalogue Number 300-1006-020) with approximate dimensions of 17 mm OD, 14 mm
ID, and 6 mm in height. At 1 hr after each aTSP surface was smoothed, a volume of CWA, either
10 pL of HD or 8 uL of GD, was dosed onto the paper disk in each cap (Figure 8), which then was
inverted and pressed into the Krytox® rings. The time was recorded.

Five replicate cells per candidate aTSP were monitored in parallel for CWA penetration. Ambient
air was pulled from the lower half of each penetration cell and sampled at approximately 40 min
intervals by a multi-port automated sampler that rotated among the five ports. Each air sample was
adsorbed onto a solid sorbent and, after a prescribed interval, warmed before chromatographic
analysis using a MINICAMS® (CMS Research Corporation, Birmingham, AL; Figure 3). Analysis data
were digitally transferred to a computer for storage and processing. CWA penetration was integrated
over a 20 hr exposure, and the time after dosing that the cumulative total of detected CWA exceeded
1000 ng (an endpoint called T1000) was determined. If the cumulative total of detected CWA was
less than 1000 ng at the end of the 20 hr monitoring period, then a projected T1000 was estimated by
linear extrapolation, with a maximum allowed value of 100,000 min. A low mean T1000 indicated a
short time to CA breakthrough, suggesting a low level of protection afforded by a candidate. If the 20
hr total cumulative amount of detected CA exceeded 1000 ng in a cell, a “breakthrough” was noted.
The number of breakthroughs was tallied for each candidate. Candidates were assigned a pass/fail
result based on both the incidence of breakthroughs and the mean T1000 for five replicate cells
relative to that for ICD 3004 (SERPACWA) which was periodically updated and compiled in an
historical dataset.

Student’s two-sided t tests were conducted at a = 0.05 assuming unequal variances. The
statistical relationship between the mean T1000 for each aTSP (T1000,7sp) and the current process
control mean T1000 for ICD 3004 at the test time (T1000,cp 3004) Was determined as:

e Better, indicating T10005tsp > T1000,cp 3004 (p < 0.05), and this candidate “passed” the screen
if the aTSP allowed fewer than two breakthroughs among the five cells tested.



e Same, indicating T1000,7sp Was statistically equivalent to T1000,cp 3004, and this candidate
“failed” the screen; or

e Worse, indicating T1000471sp < T1000,cp 3004 (P < 0.05), and this candidate “failed” the screen.

This statistical procedure was developed by Battelle and was designed to limit the number of
candidate aTSPs that would be evaluated in other DTN tests by identifying aTSPs that not only were
better than ICD 3004, but also served as nearly complete barriers over 20 hr of exposure to CWA.

Proof of Neutralization Test

The proof-of-neutralization test was used to verify that aTSP formulations actually neutralized
CWAs into less toxic materials. This test used the headspace solid phase microextraction (HS-
SPME) technique for the collection of CWAs. A Hewlett-Packard 6890 Series Plus gas
chromatograph with 5973 mass selective detector was used for all work performed during this study.
Data acquisition was in full scan mode, with electron impact (El) ionization. Helium was used as the
carrier gas. The column was a Hewlett-Packard HP-5TA (30m X 0.32mm X 1 um film thickness).
The SPME fiber was polydimethylsiloxane (PDMS), with a 100 um film thickness. Active TSP
formulation,100 mg, was challenged with 0.1ul of neat CWA (HD, GD, or VX) in a 10 mL SPME vial.
The capped vial was placed into a 37 °C hot block and allowed to equilibrate for 40 minutes. After
that time, the SPME fiber was introduced into the headspace and allowed to collect sample for 30
minutes. The SPME fiber was then removed from the sample vial and placed into the GC/MSD
analytical system to determine the amount of CWA remaining in the flask. Efficacy was determined
by the percent loss of CWA. Other analytical techniques such as nuclear magnetic resonance (NMR)
and Fourier-transform infrared spectrometry (FTIR) also were used in this test. The HS-SPME tests
were conducted at the ECBC.

Hairless Guinea Pig HD Vapor Test

Male [Crl:IAF/HA(hr/hr)BR VAF/Plus] euthymic, hairless guinea pigs weighing 250-400 g were
used. The back of each animal was carefully cleaned with a soap solution the day before exposure to
remove soil and debris. On the day of the experiment, the animals were transferred from the holding
area to the laboratory in polycarbonate cages. The exposure sites were outlined using a template
that was centered over the animal's back and marked (permanent marker) with dots. There was a
total of 6 sites on each animal with 2 contralateral sites on each side to the dorsal midline. Previous
work in the hairless guinea pig showed that 6 was the ideal number of sites for this animal model, as
additional sites closer to the head are often too red pre-exposure for use. Pre-exposure baseline skin
readings were made with a reflectance color meter (Minolta Chromameter models CR-200 or CR-
300) using the a* chromaticity values. Each site had 4 replicate readings. For any given site the
mean of the 4 a* values must have been less than 13. If the mean was greater than 13 a new
position for that site was selected. If a satisfactory site could not be found the animal was rejected,
and a replacement animal used.

The animals were weighed and anesthetized with one of two anesthesia methods. If the animals
were expected to need anesthesia for less than 45 min, a combination of ketamine hydrochloride (30
mg/kg) and xylazine (6 mg/kg) i.m. was used. Injections were administered into the lateral thigh using
a tuberculin syringe with a 25-27 gauge needle. If the animals needed anesthesia for greater than 45
min, isoflurane by inhalation was used. For the inhalation anesthesia procedure an anesthesia
apparatus (North American Drager, Model SC-V, or similar) was used. Animals were initially placed
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in an induction chamber (20 X 12 X 12 cm), and a plane of surgical anesthesia was induced with a
3% isoflurane/oxygen mixture (1.0 L/min). Animals were maintained under anesthesia using a 1.75%
isoflurane/oxygen mixture (1.0 L/min) administered through a nose cone. If pain or distress was
noted as assessed by decreased activity, anorexia, or self-mutilation, it was alleviated with
buprenorphine hydrochloride (0.05 mg/kg, SQ g6-12h) at the PI's or attending veterinarian's
discretion. Each animal was draped with polyethylene-backed absorbent sheeting (Kaydry, Kimberly
Clark, Roswell, GA). Animals under anesthesia, both in or out of the hood, were kept on heating
pads and covered to maintain their body temperature. Tape assemblies were prepared from double-
sided carpet tape (ServiStar Fiberglass Professional Outdoor Carpet Tape). Each assembly was 4.0
by 2.5 cm, fitted with a pull tab, and had a center hole12 mm in diameter. The top protective surface
of the carpet tape was not removed until after the templates were placed on the animal and the
TSP/aTSP applied. The punched tape assemblies were applied edge to edge and parallel to the
spine on each side of an animal's back. This procedure produced two rows of exposure sites. Just
prior to exposure the protective coverings were removed with forceps to expose fresh adhesive
surfaces to hold the vapor cups.

TSPs/aTSPs were applied at the required thickness between 0.10 to 0.20 mm. Most aTSPs were
evaluated at a thickness of 0.15 mm. The required amount of TSP was dispensed from a 50 pl
volumetric syringe (Hamilton gas-tight Luer tip #80901) and spread evenly over the circular exposure
site with a spatula. Each TSP/aTSP was allowed to dry for 15 min on the animal's back prior to HD
exposure. Immediately following specified HD exposure time, each site was cleaned with a dry
cotton-tipped swab to remove the majority of the TSP/aTSP, followed by rinsing with a water-
saturated swab (Cat. No. 19-0942-12, PGC Scientific, Frederick, MD). This slightly abrasive cleaning
process removed the TSP/aTSP coating from the skin so that it would not interfere with the
reflectance color meter readings.

Exposure to HD vapor and liquid was accomplished using the methods developed in our
laboratory and described in our safety SOPs. For saturated HD vapor exposures, polyethylene caps
(Cat # 300-1006-020, Evergreen Scientific, 2300 E. 49th St. P.O. Box 58248, Los Angeles, CA
90058, phone 1-800-421-6261), with an outer diameter of 17 mm and inner diameter of 14 mm, were
fitted with 14 mm discs of Whatman No. 2 filter paper. The filter paper was fixed 5 mm above the cap
rim against the bottom inner surface of the cap. The filter paper in each inverted cap was wetted with
10 ul of neat HD. This quantity of HD was sufficient to completely saturate the filter disc without run-
off. Following a short equilibration period (saturated HD vapor pressure of 0.16 mm of Hg at 30 °C
with a vapor concentration of 1.4 mg/L), the caps were adhered sequentially to the tape assembly
over the exposure sites (holes in tape assembly). Exposure was stopped by removing the cap and
tape assembly. Forceps were used to apply the caps or remove caps and tape assemblies from the
skin.

For liquid HD exposures, each TSP/aTSP-protected site was challenged using a modified version
of the tape assemblies used in the vapor exposures. Tape assemblies were prepared as above,
except that the center hole was 9 mm in diameter instead of 12 mm. Centered over the hole in the
assembly was placed a 14 mm diameter disc of Whatman No. 2 filter paper. These liquid dosing
assemblies were placed onto the dorsal sites with the filter paper in full contact with the skin surface.
The filter paper was wetted with 10 pl of neat HD using a volumetric pipette. Using forceps, an
inverted vapor cap (without fitted filter paper) was placed over the wetted filter paper, adhered to the
assembly by the carpet tape surrounding the 9 mm hole. Gentle downward pressure was applied to
the cap to assure complete contact of the wetted filter with the skin. Previous experimentation with
liquid dosing techniques demonstrated that this pressure was necessary to generate uniform lesions.
Exposure was stopped by removing the filter disk and tape assembly with forceps. The sites were
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then immediately cleaned with a dry cotton-tipped swab to absorb any visible liquid HD remaining on
the skin surface and to remove the majority of the TSP, followed by rinsing with a water-saturated
swab (Cat. No. 19-0942-12, PGC Scientific, Frederick, MD). The HD liquid exposure technique
developed at the USAMRICD was not used in the aTSP DTN.

The skin damage caused by the HD exposure was quantified using three end-points at various
times post-exposure: (1) erythema using reflectance color meter, (2) edema using high frequency
ultrasound imaging, and (3) testing for Nikolsky's sign (last testing time-point only). In addition,
microblister formation was examined using light microscopic examination of hematoxylin and eosin
(H&E) stained biopsies taken at 24-72 hours post-exposure. Representative lesions were
photographed for future reference.

The reflectance color meter (Minolta Chroma Meter, model CR-300) readings were recorded as
previously described (Braue et al., 1990 and 1992). Four replicate readings were taken prior to
exposure and just before anesthesia on each experimental site and then again at various time points
after HD exposure. Animals were restrained by hand. The a* chromaticity parameter was used as
the indicator of the degree of erythema (redness). On a site by site basis, the difference between the
average before and average after readings was calculated to determine the net increase in erythema.
The similarly treated sites were averaged on each animal, and a single a* difference value was
calculated for each treatment. The control site was a positive control and was challenged with HD,
but was not be protected by a TSP/aTSP. Percent of control was calculated by the equation:

Percent control = [mean Aa* reflectance value for aTSP site/ mean Aa* reflectance value for
positive control site] x 100

High frequency ultrasound imaging (Dermascan C imaging system, Cortex Technology) was used
to determine the degree of edema by measuring the full skin thickness of the animal before exposure
and at various time points post-exposure. Guinea pigs were unanesthetized and restrained by hand
(note: weanling pigs were placed under anesthesia during ultrasound measurements). On a site by
site basis, the difference between the before and after readings was calculated to determine the net
increase in edema. A single ultrasound measurement was recorded on each site. In a manner
similar to the erythema measurements, replicate sites were averaged on each animal, and a single
skin thickness change was calculated for each treatment.

At 24 hours post-exposure, selected sites were tested for the Nikolsky's sign to measure HD-
induced damage at the dermal-epidermal junction (Braue et al., 1997). Two procedures were used to
test for the Nikolsky’s sign. The first procedure used a tape stripping method, and the second
procedure used a modified dermal torque meter (DTM, DIA-STRON Limited, 835-837 Sussex Blvd.,
Broomall, PA 19008-4310).

While the animal was under anesthesia, the skin to be evaluated was first cleansed of dander
and loose skin by lightly patting the skin surface with loops of duct tape. Tape stripping was
performed using double-sided carpet tape. A small disk (15 mm diameter) of the double-sided tape
was placed on the end of a 17 mm metal rod (adhesive centering tool supplied with the DTM). The
tape was applied to the animal for 5 sec and pulled off. Each experimental site was tape stripped for
50 replicates or until a positive Nikolsky's sign was observed. After euthanasia, 8 mm skin punches
from each site were processed for routine histopathology (H&E stain).

In the DTM procedure, a double-sided adhesive was placed onto the flat surface of six 15 mm
diameter DTM torque disks, and a small drop of cyanoacrylate adhesive applied on top of the double-
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sided adhesives and spread evenly over the surface with a wooden applicator stick. The assemblies
were immediately placed over the center of each of the selected dosing sites, and the cyanoacrylate
adhesive was allowed to dry for 5 minutes. While the glue was drying, a double-sided adhesive was
placed onto DTM guard rings (48 mm in diameter with a 17 mm diameter hole in the center). After
the 5-minute drying time, the guard rings were placed onto the skin surface over each torque disk,
leaving a ring gap of 1 mm. The purpose of the guard ring was to keep the skin immediately
surrounding the dosing areas stationary and taut while the torque disks over the lesion areas were
twisted. Either a modified DTM or a modified %" drill bit placed into a cordless drill supplied the
twisting motion to the upper surface of the torque disk. Light downward pressure was applied by
hand on the guard rings while the DTM or drill was engaged, thereby twisting off the torque disks from
the skin. The guard rings were gently pulled off of the skin, and the area cleansed of dried glue and
tape adhesive by rubbing with foam swabs soaked with acetone. Each lesion was visually inspected
for a positive Nikolsky's sign, characterized by patches of missing epidermis greater than 1 pinhole.
For those sites that produced negative results, the above procedure was repeated. Following the
second round of testing for Nikolsky's sign, results were recorded.

Two modifications were made to the standard DTM system. The first modification allowed the
torque to be gradually increased (maximum of 50 mNm instead of 30 mNm) with time instead of being
applied all at once. The second modification allowed the use of multiple center disk & guard ring
assemblies. The DTM parameters used included a center disk of 15 mm, a ring gap of 1 mm, a
torque of 30-50 mNm, and a cycle time of 5 sec. A cyanoacrylate adhesive was used to secure the
center disk and guard ring to the skin (3 min drying time).

After the lesion evaluations were completed, animals were euthanatized using an inhalation
overdose of halothane. Following euthanasia, the skin over the dorsal, thoracic-lumbar area was
removed. Circular dermal biopsies (8 mm in diameter) were immediately taken from the center of all
exposure sites of each animal. Additional skin biopsies were taken from a back area not exposed to
HD to serve as negative controls. The skin biopsies were placed in individually labeled cassettes and
then placed in jars containing 10% neutral buffered formalin. Each fixed specimen was embedded in
paraffin, sectioned, and stained with H&E for histopathological evaluation by light microscopy. Each
site was histopathologically evaluated for the presence or absence of microblisters. In addition, the
following histopathological markers were evaluated: epidermal necrosis, pustular epidermitis, follicular
damage, vascular damage, dermal hemorrhage, and dermal necrosis. The severity and distribution
were combined subjectively into a single number of 0 through 4.

Weanling Pig HD Vapor Test

Weanling pigs were male castrated Yorkshire Cross pigs, Sus scrofa, 7-10 kg, purchased from
Archer Farms, Belcamp, Md. The HD vapor experiments with weanling pigs were essentially the
same as the experiments with hairless guinea pigs except as noted below.

Eighteen to twenty-four hours before agent exposure, the backs of the weanling pigs were closely
clipped with electric clippers, followed by shaving with a commercial shaving cream and disposable
shaving razor. The shaving procedure was sometimes performed under anesthesia, depending on
the animal’s response to the process. The shaved skin of anesthetized weanling pigs was exposed to
saturated HD vapor for 15-60 minutes. Each animal had 24 exposure sites. A plastic template 8 cm
x 12 cm was used for consistent anatomical positioning of the sites. Twelve sites were located on
each side of the dorsal midline, in two columns of six sites per side (running anterior to posterior).
Each row of sites (e.g., sites at the same anterior-posterior level) was treated the same (positive
control or TSP/aTSP). The first row of sites served as positive controls, with no TSPs applied. The
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second row of sites had a reference standard (0.2 mm layer of ICD 2289 or 0.1 mm layer of ICD
2650, or some other compound). Candidate aTSPS were applied to the other rows at a thickness of
0.15 mm. Occasionally, other thicknesses were used for the aTSPs. The applied TSP or aTSP was
allowed to dry for 15 minutes before HD exposure. Weanling pigs were weighed and anesthetized
with intramuscular Telazol® (6 mg/kg) and Rompun® (2.2 mg/kg). Animals were injected periodically
as needed during HD exposure to maintain a level of deep anesthesia. Animals under anesthesia
during HD exposure were kept on heating pads and covered to maintain their body temperature.
When testing some candidate aTSPs, the first, second, and third rows were challenged with HD
vapor for 15 minutes, the fourth row for 30 minutes, the fifth row for 45 minutes, and the sixth row for
60 minutes. In this way, a wide protection range was determined. Preliminary testing of each
candidate compound required 6 pigs. For each group of six pigs, the assigned rows were rotated to
preclude any site-specific biases within the area covered by the plastic template. If the candidate
formulation still showed significant protection, even with a 60 min exposure, additional testing took
place using longer exposure times. The actual exposure times used were determined on a case-by-
case basis depending on the level of protection observed in the 15 to 60 min screening. This
additional testing required 6 weanling pigs. Thus, a maximum of 12 animals were needed per
evaluation.

Haired Guinea Pig Nerve Agent Liquid Test

This evaluation test was described in detail in the literature (Braue et al., Technical Report 2009
and Braue et al., COT 2011). Briefly, SERPACWA was applied according to current doctrine.
SERPACWA animals were secured to a hold down board in sternal recumbency after animals were
under anesthesia. The SERPACWA animals were given an initial i.m. injection of the combination of
ketamine (87 mg/kg) and xylazine (13 mg/kg) 5 minutes prior to agent exposure and a second half
dose i.m. injection of ketamine (44 mg/kg) and xylazine (7 mg/kg) at 60 minutes post-exposure. A
test site received a calculated rate of application of approximately 0.01 mL/cm? of SERPACWA
(equivalent to an average depth of approximately 0.1 mm). A 1 mL disposable syringe (no needle)
was used to deliver approximately 0.07 ml of SERPACWA to each circular test site, 3.0 cm in
diameter. After application, the SERPACWA was uniformly spread over the marked site with a small
spatula. Special care was taken to work the SERPACWA under the short hair stubble to obtain a
uniform coating. This process was completed within the first 5 minutes after anesthesia injection.
The SERPACWA was allowed to dry for an additional 15 minutes. CWA challenge was administered
to the SERPACWA-protected skin site 20 minutes after the initial anesthesia injection. Agent
remained on the animal for a period of 2 hours. After the 2-hour exposure period, any remaining
agent was removed with a dry wipe, and the animal was transferred to the holding cage in the fume
hood. Special care was taken to position these animals in the hood so that the exposure site was
level prior to CWA application. The maximum volume of CWA that could be applied to SERPACWA-
protected skin without the agent running off the site was about 70 pl. If CWA was observed to run off
the SERPACWA-protected site during the exposure period, the animal was excluded from the study
results. Positive control animals were challenged with CWA in the same way as the treated animals
except that they received no treatment. All animals were observed during the first 4 hours and again
at 24 hours post-exposure for signs of toxicity and death. The protective ratio (PR, defined as LDsq of
the treatment group divided by the LDs, of the untreated positive control animals) was calculated from
the derived median lethal dose-response curves established for each treatment group and non-
treated positive control animals. Significance was defined as p < 0.05. All animals were euthanized 24
hours post-exposure in a halothane or isoflurane-filled chamber IAW USAMRICD SOP-VMSB-301, titled
“Animal Euthanasia.” After euthanasia, the area of skin receiving CWA was excised down to the fat layer
and placed in 5% bleach. The carcasses were disposed of IAW USAMRICD SOP-VMSB-301.
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Rabbit Lesion Area Ratio (LAR) HD Liquid Test

Battelle Memorial Institute conducted a pilot study to determine whether the statistical power for
detecting the superiority of ICD 2701 (formulation containing S-330) over ICD 3004 (SERPACWA)
against HD challenge in the rabbit LAR model could be improved by occluding the dosed test site with
a 6 or 12 mm diameter disk of Teflon sheeting (Figure 9). Specific pathogen free (SPF) New Zealand
White (albino) male rabbits, each bearing an ear tag, were obtained from Covance, Inc. (Denver, PA).
Each rabbit weighed between 2.0 and 4.0 kg and was between 3 and 6 months of age when placed
on the study. Rabbits were housed individually in stainless-steel, slotted-floor cages equipped with
automatic watering systems. Purina Rabbit Chow® was fed. Each animal was anesthetized with a
xylazine/ketamine mixture administered by i.m. injection, and then placed on a positioning board.
Additional anesthetic was injected as needed. The hair on the dorsum of each animal was clipped.
The challenge of HD used on the first and second test days was 1 and 2 yL, respectively. Eight 2.5 x
5 cm contiguous test sites were drawn on each rabbit and labeled A through H using a felt-tipped
pen. A 0.19 mL volume of ICD 2701 or ICD 3004 was extruded from a syringe at the center of each
designated test site and distributed using a spatula to form an average thickness of 0.15 mm. At
15 min after pretreatment, HD was applied at the center of each site, and the site occluded or not
occluded. Pretreatments and occlusions were rotated at sites A through F from rabbit to rabbit to
minimize positional effects. Rear test sites consistently were not pretreated and were dosed and
occluded with a 6 mm (site G) or a 12 mm (site H) diameter disk. The dosing time was recorded.

Four hours after dosing, a 10 x 10 cm gauze pad was held with tongs in contact with each test site
for approximately 5 sec to absorb any residual HD. Another gauze pad was used to wipe off as much
aTSP as possible. A third gauze pad was saturated with approximately 3 mL of a 0.5 % aqueous
solution of sodium hypochlorite (NaOCI) and held in contact with the test site for approximately
10 sec. The pad was turned over and held at the site for another 10 sec and then discarded. A
fourth pad was saturated with approximately 3 mL of distilled water, and the same two-sided process
performed as a rinse step. The rinse step then was repeated with a fifth pad.

Decontaminated rabbits were removed from positioning boards and placed in stainless-steel
stanchions within the hood for the remainder of the 24-hour experiment. Rabbits were allowed to
recover from the anesthetic, and drinking water, but no food, was provided following recovery. On the
morning after dosing, a 3% suspension of Trypan blue dye in saline was injected intramuscularly into
each rabbit to enhance the visibility of the lesion area. At 24 hr after challenge, the size of the lesion
associated with each exposure was estimated with a ruler (Figure 10) and photographed. All
surviving rabbits were euthanatized. Lesion size was calculated from the lesion length (I) and width
(w) as the area (AL) of an ellipsoid, i.e., A_ = Trlw/4. Lesion lengths and widths were entered into
spreadsheets, and the area was calculated.

Lesion areas at sites A through F occluded with a 6 or 12 mm disk were normalized for individual
rabbit sensitivity to HD by dividing the area at site G or site H, depending on occlusive disk diameter.
Results were tabulated as descriptive statistics by pretreatment, HD volume, and disk size. For each
HD dose volume and disk size, a statistical comparison of LARs was made to determine the
sensitivity of the model for detecting the superiority of ICD 2701 over ICD 3004.

The optimized model then was used to perform eight sets of aTSP evaluations against HD over 25
test days involving 24 rabbits per day. The HD challenge dose was 1 pL, and a 12 mm diameter disk
of Teflon sheeting was used. Other procedures were the same as in the pilot study. LAR was
calculated as the lesion area at each pretreated site divided by the lesion area at the untreated,
control site of each rabbit. Results were tabulated as descriptive statistics by aTSP and compared

15



with concurrent results for ICD 3004, both at fixed sites or, when available, at rotated sites using
Dunnett’s test. Comparisons against ICD 3004 at rotated sites were preferred in order to remove
positional biases. To control for conducting multiple comparisons within each test set, a Bonferroni
adjustment to the p value decision level (a = 0.05/n, where n is the number of candidates tested in a
set) was made. Use of a Bonferroni-adjusted p value reduced the probability of erroneously
accepting a false hypothesis that a protective effect was afforded by an aTSP. Thus, a relatively
conservative criterion was used to identify candidates that were very likely effective.

Rabbit Lethality Test for Liquid Nerve Agents

The primary endpoint in this model was the 24-hour lethality rate among rabbits pretreated with an
aTSP candidate relative to (1) the lethality rate among untreated rabbits to demonstrate aTSP
efficacy and (2) lethality rate among rabbits pretreated with ICD 3004 to assess efficacy relative to a
standard. Lethality rates were compared statistically using Fisher's exact test at a two-sided,
Bonferroni-adjusted decision level of a = 0.05/n.

Evaluations of aTSPs against VX were conducted over 50 test days involving nominally 17 rabbits
per day. Fifteen rabbits nominally were allocated for pretreatment with one of six aTSPs (two rabbits
per group) or a process control material (three rabbits), and two rabbits were not pretreated. Test
days were replicated until the sample size was 24 for each aTSP. A 3.8 cm diameter circle was
drawn on each rabbit’s back on the midline and behind the scapulae to mark a test site. A 0.11 mL
volume of aTSP was extruded from a syringe and distributed using a spatula to form an average
aTSP thickness of 0.15 mm. At 15 min after aTSP application, a standard challenge of 0.5 mg VX/kg
was applied at the center of each site, which remained non-occluded. The dosing time was recorded.
The standard challenge was equivalent to the 24 hr median lethal dose (LDsp), a dose expected to be
lethal to 50%o0f untreated rabbits. A total of 21 candidate formulations were evaluated for efficacy
relative to no pretreatment and relative to ICD 3004.

In add-on work, the protective efficacy of a 0.1 mm thick application of ICD 3004 against 4 hr
topical exposures to Russian VX (RVX) was estimated. The objective of the expanded work was to
estimate a 24 hr LDsq for each challenge material and pretreatment group (untreated or pretreated
with ICD 3004) together with 95% confidence intervals calculated by Fieller's method (Finney, 1971).
The probit model was fitted, when possible, using the SAS® Release 9.1 PROBIT procedure. A
protective ratio (PR) of ICD 3004 for each challenge material was computed, when possible, as the
LDso for pretreatment with ICD 3004 divided by the untreated LDso. Statistical hypothesis tests were
conducted to determine the protective efficacy of ICD 3004 by comparing each estimable PR to unity.

Rabbit Lethality Test for GD Vapor Challenge

This test was similar to the liquid test, except GD was not applied directly onto an aTSP surface
but onto Whatman No. 2 paper fitted into the top of a 3.3 cm diameter plastic cap (standard vapor cup
challenge). The dosed cap subsequently was inverted over a test site and generated a GD vapor
challenge. The maximum GD volume that could be dosed into each cap without the risk of GD
dripping onto the test site was approximately 70 L, so the standard dose was 28 uL GD/kg per cap.

An optimization study was conducted to determine whether one, two, or three caps and 2 or 4 hr
exposures on rabbits pretreated with ICD 3004 would provide a suitable dynamic range for
distinguishing the protective efficacy aTSPs relative to that of ICD 3004 against GD vapor. The
objective was to find a regimen in ICD 3004-pretreated rabbits that produced approximately 80%
lethality within 24 hr after the start of exposures. Six candidate aTSPs were evaluated relative to ICD
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3004 in the first set of tests, but the second set of tests was truncated because of low lethality in ICD
3004-pretreated rabbits. A single vapor cap appeared to be insufficient for discriminating among
pretreatments. Results from a second optimization study using rabbits either untreated or pretreated
with ICD 3004 or ICD 3834 (lead formulation with polyalkenimines) confirmed that 4 hr exposures to
two caps, each dosed with 28 pL GD/kg, provided a better dynamic range in lethality rate for
distinguishing efficacious aTSPs. This model was used to evaluate 28 aTSP candidates.

Weanling Pig Skin aTSP Wash and Wipe Test
TSP Application

Prior to experimentation, each weanling pig was sedated intramuscularly with xylazine HCI
(Rompun®; 1.0 mL @ 20 mg/mL) and a combination of tiletamine HCI and zolazepam HCI (Telazol®;
weighed out in equal parts, reconstituted to 100 mg/mL, and 0.5 mL administered). Double-sided
sticky tabs, with 12 mm diameter circular holes punched through each tab, were applied to the left
and right side of the hair-clipped belly of the experimental pig lying in dorsal recumbency. Tabs were
applied in three columns of six rows down the ventral surface (some experiments used slightly
different numbers of columns and rows as noted in the tables), with the upper covering of each tab
left in place protecting the sticky surface. The sets of tabs to each side of the midline were washed
with saline, while the midline column acted as a control for comparison, and eventually used in a wipe
test. Within the circular opening in each tab, 0.017 ml aTSP was measured out, using a Hamilton
gas-tight syringe, and spread evenly to give a 0.15 mm thickness coating of barrier cream. Each site
containing an aTSP was allowed to dry for 15 or 60 minutes, and upon completion, the spot was
washed with saline solution. Anesthesia was administered as needed in half-doses.

Wash Test

Two 10cc Luer Lok syringes were cut in half, and the plunger, as well as the end containing the
dispensing tip, was discarded. The remaining piece of the syringe was used as a base to contain the
saline used for washing. The two syringe bases were placed over the first two outlying aTSP sites
nearest the anterior end, and a 1.7 ml aliquot of saline solution (0.9%) was pipetted into the open
surface of the syringe. Following a 10-second resting time of the fluid, the syringe base was lifted,
and the saline was allowed to drain away from the site. Washing was repeated four more times, for a
total washing volume of 8.5 ml per site. This procedure was repeated for each of the remaining sites
on the ventral surface, moving schematically down the belly toward the posterior end. Following
washing, all sites were allowed to dry for a 15-minute period. Upon completion, sites were scored
based on how well the aTSP remained intact with the skin. Anesthesia was administered as needed
in half-doses.

Wipe Test

The un-wetted sites, running down the center of the ventral surface, were also graded. Foam
swabs were swept across the aTSP surface, first with light pressure, followed by heavy pressure.
These sites were scored to determine how wiping affected the ability of the aTSP to remain in contact
with the skin. Anesthesia was administered as needed in half-doses.

Scoring

Visual scoring of the wash test evaluated the amount of aTSP remaining on the skin and was
based on a five-point system (0-4): 0 indicated that no aTSP remained on the skin; 1 indicated that a

17



majority of the skin was left uncovered by aTSP; 2 indicated that roughly half of the skin was covered;
3 indicated that a majority of the skin was covered, although small breaks in coverage occurred; and
4 indicated total area coverage of the skin.

Visual scoring of the wipe test evaluated the amount of aTSP remaining on the skin and was
based on a four-point system (0-3): 0 indicated that all aTSP was removed with light pressure; 1
indicated that aTSP was partially removed with light pressure; 2 indicated that aTSP was removed
with heavy pressure, but not with light pressure; and 3 indicated that aTSP was not removed with
heavy pressure.

RESULTS
External Contracts

The aTSP program was supported by many external contracts which discovered reactive
moieties, developed formulations, and evaluated candidate formulations for efficacy, and safety. The
contracts are listed below.

Broad Agency Announcements (BAA)
e SRI: DAMD17-93-C-3186
e Biopraxis
o Contract 1: DAMD17-08-C-8028
o Contract 2: DAMD17-01-C-0057
e Altus Biologics: DAMD17-98-C-8029

Small Business Innovation Research (SBIR)

e Nantek : Phases 1 and 2: DAMD17-97-C-7016
Nanoscale: Phases 1 and 2: DAMA17-99-C-9012
METSS : Phases 1 and 2: DAMD17-99C-9046
Cape Cod Research: X81XWH-05-C-0123
Eltron: DAMD17-99-C-9007
Mainstream:

o DAMD17-97-C-7017

o DAMD17-99-C-9019
e TIAX: Phases 1 and 2: X81XWH-05-C-0131

Material Transfer Agreement (MTA)
e ARL:
e TDA:
e VSP technologies:

STAS/DRC/ORISE/Ke’aki
e Ken Shea, UC Irving: DAAH04-96-C-0086 with Task control No (TCN) 00-089
e Craig Hill, Emory Univ: DAAH04-96-C-0086 with TCN 98-138
e Craig Hill, Emory Univ: DAAH04-96-C-0086 with TCN 01-125

Cooperative Research and Development Agreement (CRDA)
e Carogen: DAMD17-96-0046
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OTHER
e SBCCOM SPME analysis
e PBattelle Task 3: DAMD17-99-d-0010
e USACHPPM Toxicology safety studies

Many of the final reports for these contracts are very difficult to obtain, so when not prohibited
by proprietary restrictions, the final reports are given in Appendix B.

Battelle DTN Contract (Snider, 2005, Government Reports, Task 3 Final Report)

The objective of the Battelle contract was to assist in the development and implementation of a
decision tree network (DTN) to compare candidate aTSP formulations to a 0.15 mm thick
SERPACWA barrier in providing protection from topical exposure to CWAs. The DTN implementation
at Battelle was designed for high throughput in four in vitro modules and to screen efficacious
candidates in up to three in vivo modules. Candidate aTSP formulations were submitted to Battelle
without formulary details.

The work was conducted over a five-year period, starting in 2000, under MREF Protocol 166,
entitled “Efficacy of Candidate Reactive Topical Skin Protectants on Rabbits against Liquid and Vapor
Vesicating and Nerve Agents,” and MREF Protocol 231, entitled “Efficacy of Candidate Active Topical
Skin Protectants on Hairless Guinea Pigs against Liquid Nerve Agents.” The protocols describe test
models for assessing the protective efficacy of SERPACWA and candidate aTSPs against HD, GD,
VX, and RVX, using the New Zealand white rabbit and Hartley guinea pig. Project work was
conducted at Battelle Memorial Institute’s Medical Research and Evaluation Facility, Building JM-3,
West Jefferson, Ohio 43162. The protocols were attachments to the Battelle final report.

Approximately 195 candidate aTSPs were evaluated in vitro in 510 tests conducted between
March of 2000 and February 2003. Approximately 59 candidate aTSPs were evaluated in in vivo
tests conducted over 268 challenge days between March of 2000 and January 2005.

In the Minicams Penetration Cell Vapor Challenge Test, of the 199 candidate aTSPs that were
tested against both HD and GD vapor challenges (Table 1) the formulations that were better than the
standard ICD 3004 and “passed” this screen were ICD 3523, 3548, 3549, 3551, 3552, 3633, 3664,
3665, 3708, 3717, 3725, 3728, 3729, 3742, 3773, 3775, 3778, 3779, 3782, 3970, 3973, 3974, and
3981.

In the M8 Chemical Detection Paper Test, of the 56 candidate aTSPs that were tested against
HD, VX, and GD liquid challenges (Table 2) the formulations that were better than the standard,
either ICD 3004 or ICD 1511, and “passed” this screen were ICD 3369, 3371, 3372, 3453, 3520,
3830, 3832, 3833, and 3834.

In the Minicams Penetration Cell Liquid Challenge Test, of the 11 candidate aTSPs that were
tested against both HD and GD liquid challenges (Table 3) only ICD 3773 was better than the
standard ICD 3004 and “passed” this screen.

In the Rabbit Lesion Area Ratio (LAR) HD Liquid Test of the 34 candidate aTSPs that were tested
against an HD liquid challenge (Table 4) the formulations that were better than the standard ICD 3004
and “passed” this screen were ICD 3668, 3768, 3769, 3770, 3790, 3834 (Lot Nos. 020305-ARL,
020807-ARL, and 021029-ARL), 3970, 4020, 4028, 4029, and 4052.
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In the Rabbit Lethality Test for Liquid VX (Tables 5, 6, 7, and 8) using a challenge dose of 0.5 mg
VX/kg body weight), of the 21 formulations (ICD 3792, 3833, 3834, 3886, 3887, 3903, 3771, 3830,
3832, 3884, 4022, 4028, 3829, 3970, 4020, 4021, 4029, 3773, 4050, 4051, and 4052) all were
significantly efficacious compared to no protection, but none were significantly better than ICD 3004.
Three aTSPs appeared to be particularly effective, preventing deaths in the pretreated rabbits: ICD
3834 at 0/8 (p = 0.2421 versus ICD 3004 at 3/15), ICD 3884 at 0/16 (p = 0.0712 versus ICD 3004 at
5/24), and ICD 4029 at 0/14 (p = 0.2588 versus ICD 3004 at 3/21). Notably, ICD 3834-pretreated
rabbits exhibited no signs of cholinergic intoxication.

In the Rabbit Lethality Test for GD Vapor Challenge (2 GD vapor caps with 28 pl GD/kg for 4
hours), of the 29 aTSPs that were tested against GD vapor challenge (Tables 9, 10, 11, 12, 13, and
14) the formulations that were better than the standard ICD 3004 and “passed” the test were ICD
3829, 3830, 3832, 3833, 3834, 3886, 4020, 4029, 4050, 4051, and 4052.

In the Haired Guinea Pig GD Liquid Test, the 24 hr LDs, for 2 hr exposures to GD in untreated
GPs was 30 mg/kg. The LDsp values for pretreatment with ICD 3004, 3834, 4028, and 4029 were 32,
249, 85, and 186 mg GD/kg, respectively, and the PRs were 1.1, 8.2, 2.8, and 6.1. At the direction of
USAMRICD personnel, a challenge dose of 100 mg GD/kg, predicted by probit analysis to be the 24
hr LDg; on ICD 3004-pretreated GPs, was selected for aTSP evaluation of 7 candidate formulations
(Table 15). Six of the 7 aTSP formulations (ICD 3834, 4020, 4029, 4050, 4051, and 4052) were
significantly efficacious, but only two candidates, ICD 4020 (5 dead/24 dosed) and ICD 4029 (0
dead/10 dosed), were significantly better than ICD 3004 (22 dead/24 dosed).

Research Conducted at the USAMRICD

The research staff at the USAMRICD assigned to the aTSP project collaborated with all of the
listed external contractors and formed working partnerships. Some contractors only identified and
developed reactive moieties, which were then formulated at the USAMRICD into candidate products,
while others developed candidate products and sent them to the USAMRICD for evaluation.

The USAMRICD maintains a data base known as the Drug Assessment Compound Tracking
System (DACTS) that is a repository for information and data from many older research programs
conducted at the Institute. A great deal of information and data from the aTSP program are available
in the DACTS data base. Individual compounds and formulations are referenced by ICD numbers in
the DACTS data base.

Table 16 provides a complete listing, by ICD number, of all the candidate aTSP formulations
developed and evaluated in the aTSP program. Included in the listing are the individual components,
by weight percentage, that were used to make up the candidate formulations. The Pl and/or the
source of the reactive moieties used in the candidate formulations are provided in the table. Some of
the ICD numbers are not final formulations, but represent an individual component used to make a
formulation. Formulations typically contain reactive moieties that are listed in two columns and the
two base components of SERPACWA, fine particles of polytetrafluoroethylene (PTFE, F5A powder
from Ausimont, Morristown, NJ) dispersed in perfluorinated polyether oil (PFPE, FOMBLIM™ Y25 oil
also from Ausimont, Morristown, NJ). If the formulation does not include the SERPACWA
components, then the component used is listed in the oil and powder column instead of PFPE and
PTFE. Some formulations do not contain a reactive moiety, and these formulations have nothing
listed in the active moiety columns.
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Minicams Penetration Cell Test

Battelle evaluated many of the candidate formulations using the Minicams Penetration Cell Test;
however, some testing was done at the USAMRICD using this evaluation method. Table 17 provides
a summary of penetration cell results for challenge by HD vapor at the USAMRICD. The table
provides the time in minutes (with standard deviation) that it took for 1000 ng of HD vapor to break
through candidate formulation. The table also provides the total ng (with standard deviation) of HD
that breaks through the candidate formulation in 20 hours. The candidate formulations were spread
at a thickness of 0.15 mm. The listed values were calculated by interpolation or extrapolation of the
raw data generated from the MINICAMS analysis.

Weanling Pig HD Vapor Test

Candidate TSPs and aTSPs were evaluated for HD vapor challenge in two protocols. The results
are summarized in Table 18. This table provides references for the dates of experiments, laboratory
notebook numbers, pages in the notebook, weanling pig animal numbers, ICD numbers of candidate
formulations, the thickness of applied TSP or aTSP, the duration time of the saturated HD vapor cup
exposure (1.4 mg/L), the mean a* erythema values from reflectance color meter measurements with
the corresponding standard error of the mean and standard deviation (N-1 formula), and the percent
of positive control ([mean a* for candidate/mean a* for positive control] * 100). The smaller the % of
control value the better the protection provided by the candidate formulation.

Table 19a provides a summary of results in the haired guinea pig and weanling pig HD vapor model
from USAMRICD Protocol 1-05-96-000-A-734. All animals were weanling pigs except for the first four
experiments dated 12 Feb 97, 19 Feb 97, 4 Mar 97, and 11 Mar 97. The table provides references for
the dates of experiments, weanling pig animal numbers, ICD numbers of candidate formulations, the
thickness of applied TSP or aTSP, the duration time of the saturated HD vapor cup exposure (1.4
mg/L), the mean a* erythema values from reflectance color meter measurements with the
corresponding standard error of the mean, and the percent of positive control ([mean a* for
candidate/mean a* for positive control] * 100), the mean histology score with corresponding standard
error of the mean, and the percent of positive control ([mean histology score for candidate/mean
histology score for positive control] * 100), The smaller the % of control value the better the
protection provided by the candidate formulation. Based on statistical analysis of either the erythema
data or the histology data, there is a column stating whether the candidate formulation passed the
screen (meaning it provided significant protection compared to positive control animals), failed the
screen (meaning it provided equivalent protection compared to positive control animals), or failed
worse (meaning it produced significantly worse damage compared to positive control animals).

Table 19b is a subset of Table 19a and provides a summary of the results for the weanling pig HD
vapor model. The data is ordered by ICD number for easy reference to Table 19a. The table provides
references for the dates of experiments, ICD numbers of candidate formulations, the thickness of
applied TSP or aTSP, the duration time of the saturated HD vapor cup exposure (1.4 mg/L), the
percent of positive control for erythema ([mean a* for candidate/mean a* for positive control] * 100)
and the percent of positive control for histology ([mean histology score for candidate/mean histology
score for positive control] * 100). The smaller the % of control value the better the protection
provided by the candidate formulation. Based on statistical analysis of either the erythema data or
the histology data, there is a column stating whether the candidate formulation passed the screen
(meaning it provided significant protection compared to positive control animals) failed the screen
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(meaning it provided equivalent protection compared to positive control animals), or failed worse
(meaning it produced significantly worse damage compared to positive control animals).

Weanling Pig Skin aTSP Wash and Wipe Test

The wash and wipe test results are summarized in Tables 20, 21, and 22. Table 20 provides
summaries of the wash and wipe test results from USAMRICD Protocol 1-05-96-000-A-734.
Experiments were conducted on 19 September 2002 (Notebook #032-02, pp.127-131). These
experiments used weanling pigs 446, 447, 449, and 450. The exposure tabs were placed in five
columns of nine rows down the ventral surface. The scoring ranges for the wash and wipe tests were
0to 4 and 0 to 3, respectively. A higher score indicated that more aTSP remained on the skin after
the wash or wipe procedure. Table 21 provides a summary of the wash and wipe test results from
USAMRICD Protocol 1-05-96-000-A-734. Experiments were conducted on 6 December 2002
(Notebook #069-02, pp.2-8). These experiments used weanling pigs 474 and 475. The exposure
tabs were applied in three columns of six rows. The scoring ranges for the wash test and wipe tests
were 0 to 4 and 0 to 3, respectively. A higher score indicated that more aTSP remained on the skin
after the wash or wipe procedure. A plus sign (+) alongside a visual score indicated that the aTSP
was slightly better than the given visual score, but was not effective enough to be given a score of
one rank higher. Table 22 provides a summary of wipe test results from USAMRICD Protocol 1-05-
96-000-A-734. Experiments were conducted on 6-7 February 2003 (Notebook #069-02, pp.75-79).
These experiments used weanling pigs 484, 485, and 486. The exposure tabs were placed in two
columns of four rows down the ventral surface. The scoring range for the wipe test was 0 to 3. A
higher score indicated that more aTSP remained on the skin after the wipe procedure.

Safety Studies for Acute Eye and Skin Irritation

The initial safety screening for lead candidate formulations was performed at the U.S. Army
Center for Health Promotion and Preventive Medicine (USACHPPM). For the skin irritation study,
0.5 g of each candidate formulation was applied to the clipped back of rabbits and left in place for four
hours. Following the exposure, animals were observed for seven days, and any signs of toxicity were
noted and recorded. For the eye irritation study, 0.1 g of each candidate formulation was applied to
the conjunctival sac of one eye. The opposite eye served as an untreated control. Following the
exposure, animals were observed intermittently for seven days, and any signs of toxicity were noted
and recorded.

The results of the initial safety screening are summarized in Table 23. The experiments were
performed on rabbits between 1999 and 2003. Full reports of these studies are available in Appendix
B. The only tested aTSP formulation that showed any sign of toxicity was ICD 3833, which contained
26% Lupasol FG, 3% Fluorolink 7004, 38% Fomblin Y25, and 33% F5A PTFE. ICD 3833 produced
moderate irritation in the rabbit eye which was resolved within 72 hours. In humans, ICD 3833 should
be used with caution around the eyes and mucosa.

DISCUSSION
SERPACWA
The formulation known as SERPACWA (ICD 3004) represents the McKesson product prepared

under specified manufacturing procedures. There were many other candidate formulations with the
same percentages of F5A powder and FOMBLIM™ Y25 oil prepared in the USAMRICD laboratory.
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See Table 16 for a complete listing. ICD 2289 was used as a standard reference formulation for
many experiments that compared the efficacy of aTSP candidate formulations to SERPACWA. ICD
2289 was prepared at the USAMRICD using the described procedure in the MATERIALS AND
METHODS section. Before August 1996, ICD 2289 showed moderate efficacy against an HD vapor
challenge in three models: the hairless guinea pig, the haired guinea pig, and the weanling pig. For
example, Figure 11 gives results using the hairless guinea HD vapor evaluation model. ICD 1511 and
ICD 2289 were compared to unprotected positive controls. In these experiments, 9 animals (numbers
9-17, 307-329 g) were used, each with 6 experimental sites. The HD vapor challenge was for 4
minutes using a saturated HD vapor cup (1.4 mg/L). Mean erythema values were a* readings of the
reflectance color meter (Minolta model CR-200). ICD 1511 was 61% of control and ICD 2289 was
57% of control. The error bars were SEM. These experiments were conducted in June 1993.

In July 1996, another experiment was run using the weanling pig HD vapor model. These
experiments (Figure 12) evaluated formulation ICD 2701 and compared results to positive control
animals with no protection and the standard formulation, ICD 2289. Six animals (numbers 51-56, 7.7-
9.2 kg) with 24 sites per animal were used in the experiment. HD vapor challenge using a saturated
HD vapor cup (1.4 mg/L) for positive control and ICD 2289 was 15 minutes. ICD 2701 (S-330) was
challenged for 15-60 minutes (as listed). Mean erythema values were a* readings of the reflectance
color meter (Minolta model CR-200). Error bars were SEM. ICD 2289 provided protection at a
thickness of 0.2 mm and was 54% of control. ICD 2701 (S-330) provided protection at a thickness of
0.15 mm for up to 45 minutes.

The efficacy observed for HD vapor challenges using ICD 2289 in these two sets of experiments
was typical of many experiments conducted over several years. ICD 2289 was initially used as the
standard for routine screening of candidate formulations for HD vapor challenges in haired guinea
pigs, hairless guinea pigs, and weanling pigs.

Something happened, however, between July 1996 and October 1996. All of a sudden, ICD 2289
no longer provided protection against an HD vapor challenge. Figure 13 gives results typical of our
observations. In this experiment, the weanling pig HD vapor model evaluated ICD 2730 using ICD
2289 as standard. Six animals (numbers 69-74, 7.3-9.0 kg) with 24 sites per animal were used. HD
vapor challenge using a saturated HD vapor cup (1.4 mg/L) for positive control and ICD 2289 was 15
minutes. ICD 2730 (S-330) was challenged for 15-60 minutes (as listed). Mean erythema values
were a* readings of the reflectance color meter (Minolta model CR-200). Error bars were SEM. ICD
2289 did not provide protection at a thickness of 0.2 mm and was 122% of control. ICD 2730 (S-330)
was observed to provide protection at a thickness of 0.15 mm at 15 minutes but not at 30, 45, or 60
minutes.

This problem with ICD 2289 continued with future formulations of ICD 2289 and ultimately with
SERPACWA (ICD 3004). For example, in May 1997 we prepared a series of ICD 2289 samples using
new batches of F5A powder (Ausimont lot # 480324) and old batches of Y25 oil (lot # VT590) using
slightly different mixing techniques in mixing time and cooling (ICD numbers 2926, 2927, 2928, 2929,
2930, 2931, 2932, and 2933).

A weanling pig HD vapor evaluation conducted 13-15 May 1997 (Figure 14) used ICD 2927, 2928,
2930, and 2933 all spread at a thickness of 0.20 mm. ICD 2650 spread at a thickness of 0.10 mm
was used as the standard. These were all compared to unprotected positive controls. Six animals
(numbers 121-126, 6.9-9.5 kg) with 24 sites per animal were used in the experiment. HD vapor
challenge using a saturated HD vapor cup (1.4 mg/L) was 15 minutes for positive control and
candidate formulations. ICD 2650 (S-330) was challenged for 30 minutes. Mean erythema values
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were a* readings of the reflectance color meter (Minolta model CR-200). Error bars were SEM. ICD
numbers 2927, 2928, 2930, and 2933 were not efficacious and produced worse lesions than the
nonprotected positive control animals. The % of control values was 144, 156, 147, and 152,
respectively. ICD 2650 (S-330) provided protection with a value of 22% of control.

Another weanling pig HD vapor evaluation conducted 20 May-12 June 1997 (Figure 15) used ICD
2926, 2929, 2931, and 2932 all spread at a thickness of 0.20 mm. ICD 2650 spread at a thickness of
0.10 mm was used as the standard. These were all compared to unprotected positive controls. Six
animals (numbers 127-132, 6.6-9.1 kg) with 24 sites per animal were used in the experiment. HD
vapor challenge using a saturated HD vapor cup (1.4 mg/L) was 15 minutes for positive control and
candidate formulations. ICD 2650 (S-330) was challenged for 30 minutes. Mean erythema values
were a* readings of the reflectance color meter (Minolta model CR-200). Error bars were SEM. ICD
numbers 2929, 2931, and 2932 were not efficacious compared to the nonprotected positive control
animals. The % of control values was 98, 134, and 136, respectively. ICD 2926, however, did show
efficacy compared to nonprotected positive control animals with a % of control value of 18. ICD 2650
(S-330) provided protection with a value of 14% of control.

The efficacy observed for ICD 2926 was unexpected. The efficacy evaluation of ICD 2926 was
repeated in a similar experiment (data not shown) 12-14 August 1997. The result was the same; ICD
2926 provided protection with a % of control value of 35.

In May of 1999, we evaluated the effect of applying the U.S. Army fielded insect repellent
(Extended Duration Topical Insect and Arthropod Repellent, EDTIAR, containing 33% N,N-diethyl-3-
methyl-benzamide, DEET) onto the skin prior to applying aTSP formulations (Figure 16). EDTIAR
was applied at a rate of 1.9 pl/cm? and allowed to dry for 60 minutes. After the 60-minute drying time,
ICD formulations 3004 (with and without EDTIAR), 3249, 3250, and 2650 were all spread at a
thickness of 0.10 mm and allowed to dry for 15 minutes. Six animals (numbers 189-194, weighing
7.8-11.0 kg) with 24 sites per animal were used in the experiment. An HD vapor challenge of 15
minutes using a saturated HD vapor cup (1.4 mg/L) was used for both positive control and candidate
formulations. The standard, ICD 2650 (S-330), was challenged for 30 minutes. Mean erythema
values were a* readings of the reflectance color meter (Minolta model CR-200). Error bars were SEM.
ICD numbers 3004 (with and without EDTIAR) and ICD 3250 were not efficacious compared to the
nonprotected positive control animals. The % of control values was 155, 122, and 64, respectively.
ICD 2650 and ICD 3249 were efficacious, with % of control values of 18 and 45. The results of this
experiment illustrate that ICD 3004 (SERPACWA) does not provide protection against an HD vapor
challenge.

In January of 2001, we again evaluated the efficacy of SERPACWA (ICD 3004, McKesson 300 kg
production run, lot # TSP0050498) in the weanling pig HD vapor model (Figure 17). SERPACWA
was spread at two thicknesses, 0.1 and 0.2 mm, and challenged with HD vapor for 15 minutes. At
the end of the exposure the SERPACWA sites were either cleaned using the normal dry wiping
process or cleaned using a special multiple process of dry wiping, wiping with 0.5% bleach, wiping
with water, and finally wiping with ethanol. This modification to the normal procedure was to
determine if a more thorough cleaning after exposure would make a difference in the observed
efficacy. The non-treated positive control also was challenged with HD vapor for 15 minutes. The
standard, ICD 2650, was spread at a thickness of 0.1 mm and challenged with HD vapor for 30
minutes. Six animals (numbers 237-242, weighing 8.0-11.1 kg) with 24 sites per animal were used in
the experiment. Mean erythema values were a* readings of the reflectance color meter (Minolta
model CR-200). Error bars were SEM. SERPACWA sites, with or without the special cleaning
procedure, were observed to be significantly worse than the untreated positive control sites with
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percent of control values of 343, 355, 348, and 330, respectively. The percent of control value for the
standard ICD 2650 was -8.6 and provided good protection. With a mean erythema, for unprotected
positive control sites, of only 1.98, this group of animals did not have a large response to HD vapor;
nevertheless, applying SERPACWA prior to HD vapor exposure greatly increased the observed skin
damage. This result is clearly observed in a photograph of animal number 238 taken 24 hours post-
exposure (Figure 18) and is representative of all six animals in this group. These experiments were
conducted 17-31 January 2001.

Histopathology of skin lesions also was used occasionally to confirm the efficacy demonstrated
with the erythema results. Figure 19 gives the mean histological damage for the experiment
described above for weanling pig animal numbers 237-242. After euthanasia at 24 hours post-
exposure, skin punches were taken from each exposure site. Mean histological damage scores were
determined by the veterinary pathologist from H&E slides. Error bars were SEM. SERPACWA sites,
with or without the special cleaning procedure, were observed to be significantly worse than the
untreated positive control sites with percent of control values of 403, 381, 370, and 370, respectively.
The percent of control value for the standard ICD 2650 was 18, and it provided good protection. The
histological scores correlated well with the erythema scores and demonstrated that applying
SERPACWA prior to HD vapor exposure greatly increased the observed skin damage.

The experiments described above are representative of the lack of efficacy against HD vapor
challenges for SERPACWA, ICD 2289, and formulations like ICD 2289 after October 1996. Table
19b (a summary of all weanling pig HD vapor challenge experiments) gives other examples. A
possible explanation for the loss of efficacy against HD vapor for SERPACWA and SERPACWA
equivalent formulations after July 1996 is a slight change in the makeup of the F5A PTFE powder.
We learned that Ausimont (Morristown, NJ), the supplier of the F5A PTFE powder, switched
manufacturing locations during that time frame. Ausimont had the DoD contract to manufacture
SERPACWA in sufficient quantities to be used in advanced development and FDA approval.
FOMBLIM™ Y25 oil, also from Ausimont, continued to be manufactured in the same facility. Thus,
the only difference in the SERPACWA formulations made before and after July 1996 was the
manufacturing location of the F5A power. The new manufacturing facility produced F5A powder that
met all the mil specifications for the PTFE component of SERPACWA in the Department of Defense’s
(DoD) contract; thus, Ausimont continued to manufacture SERPACWA using F5A powder
manufactured from the new location. Since the Requirements Document for SERPACWA listed
efficacy against HD liquid, but not HD vapor, and an aTSP that provided protection against HD vapor
was in research development, the Medical Research and Materiel Command (MRMC) decided to
continue the advanced development of SERPACWA, even though it did not protect against HD vapor.

aTSP

Using the two components of SERPACWA, perfluorinated-polyether oil and
polytetrafluoroethylene solid, as a base cream, USAMRICD scientists evaluated over 150 different
active components. Classes of compounds tested included polyalkenimines, enzymes, hybrid
organic-inorganic materials, polyoxometalates, inorganic composites, inorganic oxides, metal alloys,
and small organic molecules. These compounds were incorporated into the base cream to produce
over 500 candidate formulations (patents by Braue, Hobson, and Hill, 2002, 2004, 2011).

Against HD, a total of 17 active moieties demonstrated increased efficacy over SERPACWA: S-
330, iodobenzene diacetate (IBDA), nanoreactors, ZE555 resin (M291 SDK powder),
polysilsesquioxanes, polyoxometalates (POM), titanium manganese coated metal alloys, gold/copper
(Au/Cu) catalysts, magnesium oxide (MgO) nanoparticles, silicon dioxide (SiO;), ethanolamine matrix,
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cerium copper (Ce/Cu) salts on TiO, nanopatrticles, metal precipitates, POM on TiO, nanoparticles,
POM on MgO nanoparticles, silver (Ag) catalysts, and polyalkenimines.

Against GD, a total of 15 active moieties demonstrated increased efficacy over SERPACWA:
nanoreactors, organophosphorus acid anhydrolase (OPAA) enzyme, high test hypochlorite (HTH),
metal precipitates, Au/Cu catalysts, Iron/copper/lanthanum (Fe/Cu/La) catalysts, zinc oxide (ZnO)
nanoparticles, titanium dioxide (TiO,) nanopatrticles, calcium oxide (CaO) nanoparticles, MgO
nanoparticles, POM on TiO, nanopatrticles, POM on MgO nanopatrticles, Ce/Cu) salts on TiO,
nanoparticles, diethanolamine, and polyalkenimines.

The candidate formulations were evaluated for efficacy in both in vitro and in vivo models. A
decision tree network (DTN) approach (Figure 2, Braue, 1999) was used to determine which
candidate formulations showed promise and which should be eliminated from consideration.

Based on the results of the DTN evaluations, two candidate reactive moieties emerged as the lead
compounds for advanced development, S-330 (Braue et al., patent 2002) and polyalkenimines
(Braue et al., patent 2011). An organic molecule, S-330 (Formula 1, Sigma-Aldrich Cat # S706485;
CAS # 19103-02-7) was initially discovered to react with HD in the mid-1940s. It was developed and
incorporated into a decontamination product and fielded as the M-5 ointment kit at the end of World
War Il. However, the unacceptable barrier properties and the undesirable cosmetic properties (that
is, foul odor and sticky texture) caused the cancellation of this product. S-330 was one of the initial
reactive moieties our research team investigated to improve the efficacy of SERPACWA, and it was
selected to be grouped with the final list of candidate formulations considered for advanced
development.

NH
CI\NkN/CI
O
cl- 7( ~Cl
NH
S-330
Formula 1. S-330

Polyalkenimines were discovered and developed in collaboration with TDA Research (Wheat
Ridge, CO). A variety of polyalkenimines (available commercially as Lupasols from BASF Corp,
Mount Olive, NJ) were selected for evaluation:

ICD 3720 Lupasol P, available from BASF Corp., a 50:50 wt % mixture of water and aziridine,
homopolymer, CAS # 9002-98-6).

ICD 3732 Lupasol WF (water free), available from BASF Corp., polyethylenimine (CH2-CH2-NH-)x
Product ID # NLE 187702, CAS # 9002-98-6.

ICD 3733 Lupasol G20 water free, available from BASF Corp., polyethylenimine, Product ID #
NLE 555415, CAS # 25987-06-8.

ICD 3766 Lupasol FG, available from BASF Corp., ethylenediamine-ethylenimine copolymer,
(C2HgN2.CoHsN)x Product # NCS 971991, CAS # 25987-06-8.
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In addition to Lupasols, surfactants also were observed to increase the efficacy of candidate
formulations. Two surfactants were observed to be the most effective:

ICD 3719 Fluorolink 7004, available from Ausimont USA, Inc.; 1, Propene, 1,1,2,3,3,3-
hexafluoro-, telomers with chlorotrifluoroethene, oxidized, reduced, ethyl ester,
hydrolyzed, CAS # 220182-27-4.

ICD 3730 Fluorolink 7005, available from Ausimont USA, Inc.; a perfluoropolyether derivative
(PFPE-CONH-(CH3)3-(OCH,CHj3)15-CH3) from Ausimont, CAS # not assigned.

One S-330 and 20 Lupasol and surfactant combinations were formulated at the ARL using a
commercial extruder. These formulations were evaluated using the DTN modules. A special down-
select process was used to find the best candidate formulation. The data were organized into a
complete matrix of values for each test compound’s result on a damage/undesirable measure. The
results were expressed as percentages of the same measurement for SERPACWA. Therefore, lower
percentage scores indicate BETTER performance. Table 24 summarizes these values. Data in red
with white field was estimated by averaging results from individual components.

Weighting factors were assigned to the various testing modules based on the judgement of the
research team. The in vivo weighting factors were:

HDV 8 - % of PC for Weanling pig exposed to HD vapor

HDL 5 - Lesion Area Ratio percentage for rabbits exposed to HD liquid
VXL 7 - 24 hr lethality percentage for rabbits exposed to VX liquid
GDV 3 - 24 hr lethality percentage for rabbits exposed to GD vapor

The in vitro weighting factors were:

HDL-SPME 2 - Proof of Decontamination of HD liquid
GDL-SPME 2 - Proof of Decontamination of GD liquid
VXL-SPME 2 - Proof of Decontamination of VX liquid

WASH 2 - score for how well a compound washes off skin
WIPE 5 - score for how well compound wipes off skin

Table 25 provides a summary of normalized weighted scores (higher is better). To make higher
scores indicate better performance, the raw data percentages were subtracted from 100. The
adjusted scores were multiplied by the appropriate normalized weighting factor (weighting factor
divided by total of all the weighing factors, 36) to generate the normalized weighted scores reported in
this table.

Table 26 provides a summary of compound rankings based on the individual measures listed in
Table 24.

Table 27 provides a summary of normalized weighted rank scores (higher is better). To make
higher scores indicate better performance, the rank number was subtracted from the 23 (the total
number of compounds plus 1). The adjusted scores were multiplied by the appropriate normalized
weighting factor (weighting factor divided by total of all the weighing factors, 36) to generate the
normalized weighted scores reported in this table.
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Table 28 provides a summary of the normalized numerical rankings for groups of measures based
on the combined measures. Rankings are given for weighted and un-weight data and in vivo and in
vitro experiments. Note that the highest rank the compound can receive is a 1; the lowest is 22. The
table is ordered by the overall best average ranking considering all the different groups measures.

The overall best Lupasol formulation was ICD 3834 containing 38% FOMBLIN Y25 PFPE, 33%
F5A PTFE, 13% Lupasol FG, 13% Lupasol WF, 1.5% Fluorolink 7004, and 1.5% Fluorolink 7005. It
was rated number 1 in all categories (weighted, unweighted, percentages, ranks, in vivo, or in vitro)
except for the in vivo weighted group where it was number 2. Based on these results, ICD 3834 was
selected for transition to advanced development.

ICD 3834 had one weakness that presented some risk to its success in advanced development.
It did not do well in the wash test. While it did very well in the wipe test, in the wash test it was only
44% of the SERPACWA score and ranked fifteenth out of the 22 Lupasol candidates evaluated.
Lupasols, in general, have fair water solubility, which makes the formulations containing them
susceptible to washing off under conditions of heavy sweating. The wash test in the DTN poured
water directly on to the aTSP protected site. A more relevant test would be to evaluate how well the
aTSP remained on human skin during typical military use. The aTSP would be applied to human
volunteers using the directions for SERPACWA. The volunteers would then dress in Joint Service
Lightweight Integrated Suit Technology (JSLIST) protective clothing and perform normal and
strenuous activity. Following this exercise, the skin sites receiving aTSP would be evaluated for how
well it remained on the skin. This testing would be accomplished during advanced development.

ICD 4028 was selected as the backup formulation for advanced development. It contained 10%
S-330, 54% FOMBLIN Y25 PFPE and 36% F5A PTFE. ICD 4028 is the same formulation as one of
the very early S-330 formulations, ICD 2701. The one limitation with S-330 was that it did not react
with GD and presumably with the other G-type agents. In DTN testing involving GD, ICD 4028
performed as well as SERPACWA. It was, however, excellent against HD and VX. A possible
strategy to improve the S-330 formulation would be to combine it with another reactive moiety that
was effective against GD. We did not have time to pursue this strategy before the aTSP program
ended.

There was a small research effort initiated on a third generation SERPACWA (SBIR Phase 1 and
2 with TIAX LLC, Award Number: W81XWH-05-C-0131). This new concept would develop a product
that could be used as either a pre-exposure barrier cream or a post-exposure decontamination
product. Unlike SERPACWA or aTSP that would have active CWA remaining on the surface and
require additional decontamination, the new third generation product would consist of a matrix that
would dissolve CWAs and rapidly neutralize CWAs into non-toxic products. A large variety of reactive
or catalytic materials are available for this type of new product.

CONCLUSIONS

Recent classified discussions have sparked interest in revisiting barrier creams. Due to the
classified nature of those discussions, however, details cannot be included in this technical report.
Interested readers should review some of the classified reports in the publication list in Appendix A.

In the late 1990s, research was conducted to address some of the limitations of SERPACWA, and
development was initiated for an improved product that would act as both a protective barrier and an
active destructive matrix to detoxify CWAs. Researchers aimed to find a second generation
SERPACWA that added a reactive moiety to the SERPACWA matrix. This new product would
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provide increased protection against liquid CWAs and not irritate the skin. It also would expand the
capabilities of SERPACWA by providing protection against challenges by HD and GD vapor. This
improved SERPACWA became known as active topical skin protectant (aTSP). After conducting
numerous years of research and technical studies, two candidate formulations were selected for
transition to advanced development in 2004. The first contained a mixture of polyalkenimines,
surfactants, and the SERPACWA base cream. The second contained the reactive moiety S-330 and
the SERPACWA base cream. The efficacy of these two products compared to SERPACWA is
summarized in Figures 20 and 21.

With the increased threat from non-traditional agents, approximately two to three years of
additional efficacy studies now would be needed to transition aTSPs to advanced development. The
Defense Threat Reduction Agency (DTRA) currently (FY16) is not funding any barrier cream efforts,
and it is unknown if DTRA will fund this research in the future.

RECOMMENDATION

Although SERPACWA encountered several technical issues throughout its fielding and was never
issued to service members for a chemical attack, barrier creams do offer a unique capability when
applied prior to CWA exposure. The active barrier creams chemically or physically react with harmful
chemicals such as CWAs to neutralize these chemicals while the barrier properties of the cream
prevent penetration of harmful chemicals into the skin. Per the Joint CBR Prophylaxes ICD, dated
July 31, 2009, a valid requirement exists for barrier creams such as SERPACWA to prevent or reduce
absorption of chemical agents through the skin and/or mucous membrane. Currently, no FDA-
approved product exists, but the lead candidate aTSP developed by the USAMRICD could easily
transition within 3 years to advanced development. DTRA, however, has no interest in funding barrier
creams, currently or within the foreseeable future. Thus, this requirement and capability are likely to
remain unmet and unreachable to our service members. The second generation SERPACWA
product (aTSP) could be expected to considerably improve protection from CWAs were it fielded and
could also potentially limit the need for protective suits if it were applied to all un-covered skin and not
just at junction points.
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FIGURES

Figure 1. Concept for an aTSP. Pretreatment skin barrier cream formulation provided physical barrier
to prevent absorption into the skin and active moieties to neutralize any CWAs that
penetrated into the barrier cream.
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Figure 2. The active topical skin protectant (aTSP) decision tree network (DTN). A flow chart
describing the path that candidate aTSPs follow during efficacy evaluation.
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Figure 3. M8 test assembly.
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Figure 4. M8 test assembly. Breakthrough was observed from the bottom surface of the M8 paper
using a mirror placed on an angle at the bottom of the test assembly.
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THE RCR LOW-FLOW CELL

for determining in-vitro percutaneous penetration
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Figure 5. Reifenrath Consulting and Research (RCR) low-flow cell.
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Figure 6. Minicams penetration cell test setup in hood.
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Figure 7. Removing excess aTSP from a glass penetration cell with cellulose acetate wafer and
perforated tape strip.
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Figure 8. Penetration cell test. Cell holding assembly and dosing vapor cup with CWA.
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Figure 9. Optimization of the rabbit LAR model. Test sites were untreated or pretreated with ICD
3004 (SERPACWA), challenged with 1 or 2uL of HD, and left non-occluded or occluded
with 6- or 12-mm diameter Teflon disks.
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Figure 10. Rabbit LAR model. Measurement of lesion length and width.
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Hairless Guinea Pig Evaluation

g 4 Min HD Vapor, at 0.2mm thickness
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Figure 11. Hairless guinea HD vapor evaluation of ICD 1511 and ICD 2289 compared to un-
protected positive controls. Nine animals (numbers 9-17, 307-329 g) using 6 sites per
animal. HD challenge for 4 minutes using saturated HD vapor cup (1.4 mg/L). Mean
erythema values were a* readings of the reflectance color meter (Minolta model CR-200).
ICD 1511 was 61% of control and ICD 2289 was 57% of control. Error bars = SEM.
Experiments conducted on 10 June 1993.
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Figure 12. Weanling pig HD vapor evaluation of ICD 2701 and ICD 2289 compared to unprotected
positive controls. Six animals (numbers 51-56, 7.7-9.2 kg) with 24 sites per animal were
used in the experiment. HD vapor challenge using a saturated HD vapor cup (1.4 mg/L)
for positive control and ICD 2289 was 15 minutes. ICD 2701 (S-330) was challenged for
15-60 minutes (as listed). Mean erythema values were a* readings of the reflectance
color meter (Minolta model CR-200). Error bars = SEM. ICD 2289 provided significant
protection at a thickness of 0.2 mm and was 54% of control. ICD 2701 (S-330) provided
significant protection at a thickness of 0.15 mm for up to 45 minutes. Experiments
conducted 23-30 July 1996.
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Figure 13. Weanling pig HD vapor evaluation of ICD 2730 and ICD 2289 compared to unprotected
positive controls. Six animals (numbers 69-74, 7.3-9.0 kg) with 24 sites per animal were
used in the experiment. HD vapor challenge using a saturated HD vapor cup (1.4 mg/L)
for positive control and ICD 2289 was 15 minutes. ICD 2730 (S-330) was challenged for
15-60 minutes (as listed). Mean erythema values were a* readings of the reflectance
color meter (Minolta model CR-200). Error bars = SEM. ICD 2289 did not provided
significant protection at a thickness of 0.2 mm and was 122% of control. ICD 2730 (S-
330) provided significant protection at a thickness of 0.15 mm at 15 minutes but not at 30,
45, or 60 minutes. Experiments conducted 23-31 October 1996.

45



Figure 14. Weanling pig HD vapor evaluation of ICD 2927, 2928, 2930, and 2933 with standard ICD
2650 compared to unprotected positive controls. Six animals (numbers 121-126, 6.9-9.5
kg) with 24 sites per animal were used in the experiment. HD vapor challenge using a
saturated HD vapor cup (1.4 mg/L) was 15 minutes for positive control and ICD
formulations 2927, 2928, 2930, and 2933 spread at a thickness of 0.2 mm. ICD 2650 (S-
330 formulation), spread at a thickness of 0.1 mm, was used as the standard and
challenged for 30 minutes. Mean erythema values were a* readings of the reflectance
color meter (Minolta model CR-200). Error bars = SEM. All candidate formulations were
like ICD 2289 with 50% new F5A powder, lot #48032450 and old Y25 oil, lot #VT590.
Each formulation was mixed with slight variations in mixing time and cooling. None of
formulations using the new F5A powder were efficacious and produced significantly
worse lesions then the nonprotected positive control animals. The percent of control
values were 144, 156, 147, and 152, respectively. ICD 2650 (S-330) provided significant
protection with a percent control value of 22. Experiments conducted 13-15 May 1997.
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WEANLING PIG EVALUATION
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Figure 15. Weanling pig HD vapor evaluation of ICD 2926, 2929, 2931, and 2932 with standard ICD
2650 compared to unprotected positive controls. ICD 2926, 2929, 2931, and 2932 were
all spread at a thickness of 0.2 mm. ICD 2650 spread at a thickness of 0.1 mm was used
as the standard. These were all compared to unprotected positive controls. Six animals
(numbers 127-132, 6.6-9.1 kg) with 24 sites per animal were used in the experiment. HD
vapor challenge using a saturated HD vapor cup (1.4 mg/L) was 15 minutes for positive
control and candidate formulations. ICD 2650 (S-330 formulation) was challenged for 30
minutes. Mean erythema values were a* readings of the reflectance color meter (Minolta
model CR-200). Error bars were SEM. ICD numbers 2929, 2931, and 2932 were not
efficacious compared to the nonprotected positive control animals. The percent of control
values were 98, 134, and 136, respectively. ICD 2926, however, with a percent of control
value of 18 was significant. ICD 2650 (S-330) provided significant protection with a
percent of control value of 14. Experiments were conducted 20 May-12 June 1997.
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Figure 16. Weanling pig HD vapor evaluation of ICD 3004, 3249, and 3250 with standard ICD 2650
compared to unprotected positive controls. Prior to applying three aTSP formulations
(3004, 3249, and 3250) Extended Duration Topical Insect and Arthropod Repellent
(EDTIAR) was first applied at a rate of 1.9 ul/cm? and allowed to dry for 60 minutes. After
this drying time, ICD 3004 (with and without EDTIAR), 3249, 3250, and 2650 were all
spread at a thickness of 0.1 mm and allowed to dry for 15 minutes. Six animals (numbers
189-194 weighing 7.8-11.0 kg) with 24 sites per animal were used in the experiment. HD
vapor challenge, using a saturated HD vapor cup (1.4 mg/L), was 15 minutes for positive
control and candidate formulations. The standard, ICD 2650 (S-330 formulation), was
challenged for 30 minutes. Mean erythema values were a* readings of the reflectance
color meter (Minolta model CR-200). Error bars were SEM. ICD numbers 3004 (without
and with EDTIAR) and 3250 were not efficacious compared to the nonprotected positive
control animals. The percent of control values were 155, 122, and 64, respectively. ICD
2650 and 3249 were efficacious, with percent of control values of 18 and 45.
Experiments were conducted 4-6 May 1999.
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Figure 17. Weanling pig HD vapor evaluation of SERPACWA (ICD 3004, McKesson 300 kg
production run, lot # TSP0050498) with standard ICD 2650 compared to unprotected
positive controls. SERPACWA was spread at two thicknesses, 0.1 and 0.2 mm, and
challenged with HD vapor for 15 minutes. At the end of the exposure the SERPACWA
sites were either cleaned using the normal dry wiping process or cleaned using a special
multiple process of dry wiping, wiping with 0.5% bleach, wiping with water, and finally
wiping with ethanol. This modification to the normal procedure was to determine if a more
thorough cleaning after exposure would make a difference in the observed efficacy. The
non-treated positive control was also challenged for HD vapor for 15 minutes. The
standard, ICD 2650, was spread at a thickness of 0.1 mm and challenged with HD vapor
for 30 minutes. Six animals (numbers 237-242, weighing 8.0-11.1 kg) with 24 sites per
animal were used in the experiment. Mean erythema values were a* readings of the
reflectance color meter (Minolta model CR-200). Error bars were SEM. SERPACWA
sites, with or without the special cleaning procedure, were observed to be significantly
worse than the untreated positive control sites with percent of control values of 343, 355,
348, and 330, respectively. The percent of control value for the standard ICD 2650 was -
8.6 and it provided good protection. With a mean erythema, for unprotected positive
control sites, of only 1.98, this group of animals did not have a large response to HD
vapor exposure, nevertheless, applying SERPACWA prior to HD vapor exposure greatly
increased the observed skin damage. Experiments were conducted 17-31 January 2001.
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Figure 18. Photograph of animal number 238 (left side) following exposure to HD vapor. Pairs of
sites from left to right are ICD 3004 (0.2 mm special cleaning), positive control, standard
ICD 2650 (0.1 mm), ICD 3004 (0.1 mm), ICD 3004 (0.1 mm special cleaning), and ICD
3004 (0.2 mm). The positive control and ICD 3004 sites were exposed to HD vapor for 15
minutes. The standard ICD 2650 sites were exposed to HD vapor for 30 minutes. The
control sites show slight traces of erythema. The sites protected by standard ICD 2650
showed no evidence of erythema. All the sites protected by SERPACWA showed severe

erythema.
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Figure 19. Weanling pig HD vapor evaluation of SERPACWA (ICD 3004, McKesson 300 kg
production run, lot # TSP0050498) with standard ICD 2650 compared to unprotected
positive controls. SERPACWA was spread at two thicknesses, 0.1 and 0.2 mm, and
challenged with HD vapor for 15 minutes. At the end of the exposure the SERPACWA
sites were either cleaned using the normal dry wiping process or cleaned using a special
multiple process of dry wiping, wiping with 0.5% bleach, wiping with water, and finally
wiping with ethanol. This modification to the normal procedure was to determine if a more
thorough cleaning after exposure would make a difference in the observed efficacy. The
nontreated positive control also was challenged for HD vapor for 15 minutes. The
standard, ICD 2650, was spread at a thickness of 0.1 mm and challenged with HD vapor
for 30 minutes. Six animals (numbers 237-242, weighing 8.0-11.1 kg) with 24 sites per
animal were used in the experiment. After euthanasia at 24 hours post-exposure, skin
punches were taken from each exposure site. Mean histological damage scores were
determined by the veterinary pathologist from H&E slides. Error bars were SEM.
SERPACWA sites, with or without the special cleaning procedure, were observed to be
significantly worse than the untreated positive control sites with percent of control values
of 403, 381, 370, and 370, respectively. The percent of control value for the standard ICD
2650 was 18 and represents good protection. The histological scores correlated well with
the erythema scores and demonstrated that applying SERPACWA prior to HD vapor
exposure greatly increased the observed skin damage. Experiments were conducted 17-
31 January 2001.
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Figure 20. Summary of in vitro data for aTSPs selected for transition to
advanced development compared to SERPACWA. Smaller bars are
more efficacious. Percent toxicity was a normalized efficacy scale
where 100 correlates to no destruction of agent in the solid phase
microextraction (SPME) headspace tests and easy removal in the
wash and wipe tests. “L” with agent name indicates liquid; “V”
indicates vapor. The lead formulation containing polyalkenimines
and surfactants provided significantly improved protection in every
model except for the wash test. The backup formulation, containing
S-330, provided improved protection for HD and VX and equivalent
protection for GD in the neutralization tests. It also provided
improved protection in the wipe test and equivalent protection in the
wash test.
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Figure 21. Summary of in vivo data for aTSPs selected for transition to advanced
development compared to SERPACWA. Smaller bars are more efficacious.
Percent toxicity is a normalized efficacy scale where 100 correlates to no
protection and O is complete protection. “L” with agent name indicates
liquid; “V” indicates vapor. The lead formulation containing polyalkenimines
and surfactants provided significantly improved protection in every model.
The backup formulation, containing S-330, provided improved protection for
HD and equivalent protection for VX and GD
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TABLES

Table 1. Battelle Module 1 Results: Candidate aTSP in Penetration Cell HD and GD
Vapor Challenges
Challenge Agent
HD Vapor GD Vapor
Test Test
Candidate Decision Candidate Decision
Performance Relative Performance Relative
ICD Alias Relative To  to Relative to to
No. ICD No. | Aypn* T1000** Standard Standard | Aypon* T1000** Standard Standard
2701 3354 193 36036.9 Better Pass 4746 ~ 3674 Same Fail
3004 2289 2600  667.4 - - 5403  434.8 - -
3214 2520 7314 Same Fail 4082 580.0 Better Fail
3219 3063 614.7 Same Fail 6599 280.9 Worse Fail
3220 4771 4181 Better Fail 4132 5197 Better Fail
3309 2701  680.5 Better Fail 4369 4920 Same Fail
3319 3025 558.5 Same Fail 3351 736.9 Better Fail
3328 2120 696.9 Same Fail 2276 32397.3 Same Fail
3329 3086 617.3 Same Fail 3216 416.2 Same Fail
3330 3937 404.6 Same Fail 1962 283.6 Same Fail
3331 3834 294.6 Worse Fail 1359 2241.2 Same Fail
3332 4109 354.3 Worse Fail 1191 1967.8 Same Fail
3333 1641 8045 Same Fail 86 57209.6 Better Pass
3334 3386  356.3 Worse Fail 4510 4571 Same Fail
3335 3384 3947 Same Fail o751 911.0 Same Fail
3347 3247 3638 4780 Same Fail 4056 5337 Better Fail
3348 3248 o741  636.0 Same Fail 3112 6238 Better Fail
3349 3249 1646  956.4 Better Fail 1539 1017.2 Better Fail
3350 3250 970 1232.1 Better Fail 5456 ~ 406.3 Better Fail
3353 2134 1462 Same Fail
3354 2701 554 26072.6 Better Pass 4855  457.7 Better Fail
3369 1259 1087.5 Better Fail 5307 4110 Same Fail
3370 1577 1007.1 Same Fail 4687 4337 Same Fail
3371 1858 739.6 Better Fail 4527 484.5 Better Fail
3372 1265 1057.9 Better Fail 5066  347.8 Same Fail
3377 740 1667.8 Better Fail 3630 576.0 Better Fail
3378 352 2453.7 Better Pass 7172 425.8 Same Fail
3379 427 3111.4 Better Pass 8174 238.5 Worse Fail
3380 265 3358.0 Better Pass 4763 475.7 Same Fail
3448 3196 886.3 Same Fail 966 2305.2 Same Fail

* Cumulative amount of agent detected at 20 hr after dosing.
** Time to Accumulate 1000 ng (min)
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Challenge Agent

HD Vapor GD Vapor
Test Test
Candidate Decision Candidate Decision
Performance Relative Performance Relative
ICD Alias Relative To  to Relative to to
No. ICD No. | Ayonr* T1000** Standard Standard | Axne* T1000** Standard Standard
3449 8750 138.9 Worse Fail 2391 786.3 Same Fail
3450 3548 253 2296.5 Better Pass 4735 1025.6 Same Fail
3450
2nd 3548 178 5392.8 Better Pass 791 2126.1 Better Pass
test
3451 16 45106.1 Better Pass 2383 746.1 Better Fail
3451
2nd 1386 1055.1 Better Fail 2811 598.3 Same Fail
test
3452 2602 636.6 Same Fail 3770 486.0 Same Fail
3453 2752 663 Better Fail 4059 506.5 Same Fail
3454 671 1511.8 Better Pass 1207 1102.3 Better Fail
3455 5229 327.0 Worse Fail 6494 340.7 Same Fail
3456 3601 517.7 Same Fail 4495 485.2 Same Fail
3457 2182 730.2 Better Fail 4615 451.2 Better Fail
3458 3124 590.7 Same Fail 4090 4325 Same Fail
3459 2021 792.9 Better Fail 4067 525.7 Better Fail
3459
2nd 2855 657.6 Same Fail 525.7 Better Fail
test
3461 1339 1111.6 Better Fail 4299 435.9 Same Fail
3462 943 1301.8 Better Fail 2281 573.3 Same Fail
3463 1288 1142.3 Better Fail 2840 576.3 Same Fail
3464 1337 1010.5 Better Fail 3946 551.2 Same Fail
3465 1264 1074.1 Better Fail 3506 526.5 Same Fail
3470 1634 832.6 Better Fail 11 67600.6 Better Pass
3470
2nd 2992 6340.7 Same Fail
test
3471 933 1738.1 Same Fail 82439.4 Better Pass
3479 1482 990.7 Better Fail 3674 574.5 Better Fail
3488 3101 605.0 Same Fail 5655 4542 Same Fail
3496 3632 685.2 Same Fail 5041 396.8 Same Fail
3516 2667 757.9 Same Fail 48 8980.2 Better Pass
3517 1326 902.8 Same Fail 5321 397.0 Same Fail
3518 5878 267.7 Worse Fail 5822 390.7 Same Fail
3519 612 1452.5 Better Pass 2554 711.0 Same Fail
3520 185 2741.5 Better Pass 2885 951.7 Same Fail
3521 1768 944.0 Better Fail 2379 792.3 Better Fail
3522 2186 813.1 Better Fail 3668 723.5 Same Fail
3523 290 2407.8 Better Pass 29 39508.0 Better Pass
3524 55 20192.8 Better Pass 2723 808.6 Better Fail
3525 3136 600.2 Same Fail 3838 536.0 Better Fail
3526 2412 721.3 Better Fail 5831 347.6 Same Fail
3530 1011 1206.8 Better Fail 1321 994.5 Better Fail
3531 676 1505.7 Better Pass 4036 535.3 Same Fail
3532 782 1423.9 Better Pass 5194 391.0 Same Fail
3533 226 3019.6 Better Pass 1069 1218.6 Same Fail

* Cumulative amount of agent detected at 20 hr after dosing.
** Time to Accumulate 1000 ng (min)
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Challenge Agent

HD Vapor GD Vapor
Test Test
Candidate Decision Candidate Decision
Performance Relative Performance Relative

ICD Alias Relative To  to Relative to to
No. ICD No. | Ayonr* T1000** Standard Standard | Axn* T1000**  Standard Standard
3548 3450 52 12975.3 Better Pass 429 8240.6 Better Pass
3549 129 9219.6 Better Pass 459 2437.6 Better Pass
3550 943 1311.2 Better Fail 850 5276.4 Same Fail
3551 207 2649.9 Better Pass 801 1329.2 Better Pass
3552 98 6424.3 Better P&S 40 12706.5 Better Pass
3553 1504 981.4 Better Fail 3416 632.6 Better Fail
3554 1601 994.1 Better Fail 1081 1181.7 Better Fail
3555 1626 962.6 Better Fail 4391 543.0 Better Fail
3556 1592 947.9 Better Fail 4882 437.2 Better Fail
3564 6997 184.75 Worse Fail 9480 150.6 Worse Fail
3565 1275 1079.1 Better Fail 3219 753.9 Better Fail
3566 2739 595.8 Same Fail 5622 444.2 Same Fail
3567 1307 1074.7 Better Fail 2905 818.4 Better Fail
3568 1291 1058.1 Better Fail 2312 866.3 Better Fail
3569 1275 1085.4 Better Fail 4148 604.5 Better Fail
3570 2338 751.6 Better Fail 8040 359.9 Same Fail
3571 1752 906.2 Better Fail 5289 587.2 Better Fail
3572 2356 717.7 Same Fail 7215 469.3 Better Fail
3573 2361 700.4 Better Fail 5516 465.9 Same Fail
3574 1488 992.5 Better Fail 3940 617.4 Better Fail
3585 1895 903.8 Better Fail 3030 661.2 Better Fail
3598 1566 975.2 Better Fail 557 2155.0 Better Pass
3599 2227 792.2 Same Fail 5119 507.9 Better Fail
3600 510 1703.7 Better Pass 5870 979.3 Same Fail
3601 1307 1083.4 Better Fail 2294 884.7 Better Fail
3602 1023 1191.9 Better Fail 1251 1127.8 Better Fail
3603 710 1380.3 Better Pass 4722 540.5 Better Fail
3609 2571 653.0 Same Fail 5324 400.8 Same Fail
3610 2064 786.3 Better Fail 5042 439.1 Better Fail
3611 1005 1193.7 Better Fail 3254 513.7 Same Fail
3612 2257 745.8 Better Fail 4559 472.6 Same Fail
3613 2410 737.9 Same Fail 5465 394.1 Same Fail
3622 1564 1041.2 Better Fail
3623 1623 970.2 Better Fail
3624 1471 1134.7 Better Fail
3625 2222 803.8 Better Fail
3626 2967 734.0 Better Fail
3627 2512 807.4 Better Fail
3630 295 2299.0 Better Pass 4868 446.4 Same Fail
3631 853 1921.6 Better Pass 3273 642.1 Same Fail
3632 1211 1131.2 Better Fail 1975 935.6 Better Fail
3633 303 2539.9 Better Pass 231 2463.9 Better Pass
3634 1433 1195.9 Same Fail 52 4117.3 Better Pass
3664 61 4808.5 Better Pass 530 2312.6 Better Pass
3665 114 17664.7 Better Pass 39 51125.3 Better Pass
3666 873 1325.9 Better Fail 2095 820.3 Better Fail
3667 418 1657.2 Better Pass 2082 862.6 Better Fail

* Cumulative amount of agent detected at 20 hr after dosing.
** Time to Accumulate 1000 ng (min)
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Challenge Agent

HD Vapor GD Vapor
Test Test
Candidate Decision Candidate Decision
Performance Relative Performance Relative

ICD Alias Relative To  to Relative to to
No. ICD No. | Ayonr* T1000** Standard Standard | Axn* T1000**  Standard Standard
3668 3 57964.9 Better Pass 3046 651.7 Better Fail
3669 1138 1125.6 Better Fail 4121 509.2 Better Fail
3670 1221 1093.8 Better Fail 3206 622.4 Better Fail
3671 1010 1193.6 Better Fail 2202 785.6 Better Fail
3672 1179 1108.7 Better Fail 2137 819.6 Better Fail
3698 2610 699.5 Same Fail 5139 464.8 Better Fail
3699 708 2069.2 Same Fail 2880 591.9 Same Fail
3708 738 1279.1 Better Pass 604 1502.1 Better Pass
3709 384 1877.4 Better Pass 873 1202.0 Better Fail
3710 539 1602.1 Better Pass 2468 753.0 Better Fail
3711 746 1396.3 Better Pass 3433 666.0 Same Fail
3712 1108 1055.0 Better Fail 100000.0 Better Pass
3713 3011 552.3 Same Fail 1007 1167.5 Better Fail
3714 1506 982.0 Better Fail 100000.0 Better Pass
3715 1411 1016.8 Better Fail 74643.2 Better Pass
3716 1261 1064.6 Better Fail 100000.0 Better Pass
3717 747 1469.5 Better Pass 15 61033.1 Better Pass
3718 1262 1083.3 Better Fail 100000.0 Better Pass
3724 1640 935.8 Better Fail 197 3479.9 Better Pass
3725 122 2804.5 Better Pass 22 48559.8 Better Pass
3726 2573 754.7 Better Fail 4969 446.0 Same Fail
3727 775 1321.8 Better Pass 2319 763.9 Better Fail
3728 696 1576.4 Better Pass 58 44549.2 Better Pass
3729 317 2965.4 Better Pass 198 3809.9 Better Pass
3736 1215 1106.6 Better Fail 4301 489.9 Better Fail
3737 213 2708.7 Better Pass 3603 675.6 Same Fail
3742 250 5514.7 Better Pass 100000.0 Better Pass
3743 3431 397.4 Worse Fail 100000.0 Better Pass
3744 3077 570.7 Worse Fail 41 474920 Better Pass
3745 3645 509.2 Worse Fail 22 42689.0 Better Pass
3772 3830 1167 1117.9 Better Fail 2 92000.0 Better Pass
3773 3790 290 4349.0 Better Pass 100000.0 Better Pass
3774 8495 192.1 Worse Fail 94 5355.7 Better Pass
3775 204 3687.5 Better Pass 100000.0 Better Pass
3778 431 3370.4 Better Pass 26 9667.4 Better Pass
3779 3970 105 5262.8 Better Pass 100000.0 Better Pass
3780 3792 2503 737.0 Same Fail 100000.0 Better Pass
3781 2580 571.2 Same Fail 100000.0 Better Pass
3782 531 2228.6 Better Pass 100000.0 Better Pass
3818 620 1663.3 Better Pass 7699 224.4 Worse Fail
3819 576 2045.7 Better Pass 7335 278.2 Worse Fail
3820 1057 1268.6 Better Fail 9662 193.5 Worse Fail
3821 363 1913.5 Better Pass 1419 1429.7 Better Fail
3825 7374 301.8 Worse Fail 10 28521.7 Better Pass
3826 6263 340.5 Worse Fail 10 47397.7 Better Pass
3827 6532 302.0 Worse Fail 100000.0 Better Pass
3828 3493 626.7 Same Fail 58 62992.9 Better Pass

* Cumulative amount of agent detected at 20 hr after dosing.
** Time to Accumulate 1000 ng (min)
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Challenge Agent

HD Vapor GD Vapor
Test Test
Candidate Decision Candidate Decision
Performance Relative Performance Relative
ICD Alias Relative To  to Relative to to
No. ICD No. | Ayonr* T1000** Standard Standard | Axne* T1000** Standard Standard
3829 5231 437.3 Worse Fail 2 671456.3 Better Pass
3830 3772 1045 1312.9 Same Fail 6 2459542 Better Pass
3831 7092 206.7 Worse Fail 1188 1020.8 Better Fail
3832 3791 11407  169.3 Worse Fail 223 6953.4 Better Pass
3833 4953 374.4 Worse Fail 34 72918.6 Better Pass
3834 1592 34.1 Same Fail 6 285215.5 Better Pass
3836 9869 2155 Worse Fail 74 63662.1 Better Pass
3837 1232 1106.2 Better Fail 530 1493.2 Better Pass
3839 1051 1199.9 Better Fail 145 8633.6 Better Pass
3840 1112 1171.4 Better Fail
3841 5950 257.2 Worse Fail
3851 11414  194.3 Worse Fail 3838 576.0 Same Fail
3965 3798 864.6 Same Fail 88 17284.5 Better Pass
3970 3779 127 8539.4 Better Pass 100000.0 Better Pass
3972 9886 159.4 Worse Fail 18898  134.3 Worse Fail
3973 679 1186.0 Better Pass 77 4425.2 Better Pass
3974 791 1354.1 Better Pass 124 4642.0 Better Pass
3975 1035 1187.0 Better Fail 1730 1049.3 Better Fail
3976 1095 1154.4 Better Fail 1592 994.0 Better Fail
3977 1131 1269.0 Better Fail 3 57095.8 Better Pass
3978 1331 1056.9 Better Fail 459 3686.4 Better Pass
3979 2701 748.4 Same Fail 4460 260.6 Worse Fail
3980 619 1410.8 Better Pass 2340 844.2 Same Fail
3981 598 1574.5 Better Pass 222 2055.5 Better Pass
3982 3303 433.3 Same Fail 5432 247 .4 Same Fail
3983 1183 1105.4 Same Fail 5199 245.2 Worse Fail
3984 1029 1179.1 Better Fail 3938 612.5 Same Fail
3985 1175 1174.7 Better Fail 412 1836.3 Same Fail
3986 1198 1100.7 Better Fail 2015 1054.4 Same Fail
3987 2049 700.1 Same Fail 1682 1015.4 Same Fail
3996 739 11935 Better Pass 3807 576.1 Same Fail
3997 3810 352.6 Worse Fail 7463 333.3 Worse Fail
3998 4717 344.6 Worse Fail 5009 4225 Same Fail
3999 3514 4525 Same Fail 7112 142.3 Worse Fail
4000 10210  100.7 Worse Fail 44448  26.1 Worse Fail

* Cumulative amount of agent detected at 20 hr after dosing.
** Time to Accumulate 1000 ng (min)
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Table 2.

Battelle Module 2 Results: M8 Chemical Detection Paper, Liquid Agent

Challenge Agent
HD GD VX
Test Test Test
Date(s) Tested Decision Date(s) Tested Decision Date(s) Tested Decision
Alias (Breakthroughs*, | Relative to | (Breakthroughs*, | Relative to | (Breakthroughs*, | Relative to
ICD No. | ICDNo. | Mean Time, min) | Standard | Mean Time, min) | Standard | Mean Time, min) Standard
**
G000 TP oy iy | e
1511 o . 05/11/01 (5, 177.7) PC 04/18/02 (6/8, 125.8) PC
01/08/03 (2, 300.7) PC, Invalid 04/11/02 (8, 41.9) PC
01/13/03 (0, 360) PC o
2701 3354 09/04/01 (4, 248.3) Fail 09/05/01 (1, 326.0) Pass 05/16/01 (3, 245.6) Fail
03/05/01 (4, 246.4) Invalid
03/07/01 (0, 360.0) PC
2004 2280 03/12/01 (0. 360.0) PC 83%381 Eg igggg Eg 03/22/01 (8, 88.7) PC
05/04/01 (0, 360.0) PC 04/10/02 (3’ 293'3) PG 05/16/01 (5, 192.8) PC
09/04/01 (1, 322.3) PC TS
11/15/01 (2, 327.8) Invalid
03/05/01 (2, 280.4) Invalid
3369 03/12/01 (1. 320.1) Pass 03/14/01 (0, 360.0) Pass 03/22/01 (1, 321.0) Pass
03/05/01 (0, 360.0) Invalid
3371 03/12/01 (0, 360.0) Pass 03/14/01 (0, 360.0) Pass 03/22/01 (1, 324.6) Pass
03/05/01 (1, 320.8) Invalid
3372 03/12/01 (0, 360.0) Pass 03/14/01 (0, 360.0) Pass 03/22/01 (0, 360.0) Pass
03/05/01 (4, 202.4) Invalid
3453 03/12/01 (0. 360.0) Pass 05/11/01 (0, 360.0) Pass 05/16/01 (1, 326.1) Pass
05/04/01 (2, 291.6) Fail
3459
03/05/01 (9, 35.6) Invalid
03/05/01 (1, 330.0) Invalid
3460
05/04/01 (0, 360.0) Pass 05/11/01 (9, 4.1) Fail 05/16/01 (9, 34.2) Fail

* out of nine replicates, unless noted otherwise.

** process control

Table 2. Module 2 Results (cont’d.)
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Challenge Agent

HD GD VX
Test Test Test
Date(s) Tested Decision Date(s) Tested Decision Date(s) Tested Decision
Alias (Breakthroughs*, | Relative to | (Breakthroughs*, | Relative to | (Breakthroughs*, | Relative to
ICD No. | ICDNo. | Mean Time, min) | Standard | Mean Time, min) | Standard | Mean Time, min) Standard
03/05/01 (1, 330.6) Invalid
3461 03/12/01 (1, 321.0) Pass 05/11/01 (9, 23.6) Fail 05/16/01 (0, 360.0) Pass
03/05/01 (0, 360.0) Invalid
3519 03/12/01 (0, 360.0) Pass 03/14/01 (0. 360.0) Pass 05/16/01 (2, 283.0) Fail
03/05/01 (2, 283.2) Invalid
3520 03/12/01 (0, 360.0) Pass 05/11/01 (0, 360.0) Pass 05/16/01 (0, 360.0) Pass
3521 03/07/01 (0, 360.0) Pass 03/14/01 (0, 360.0) Pass 03/22/01 (4, 216.4) Fail
3522 03/07/01 (2, 284.7) Fail 03/14/01 (0, 360.0) Pass 03/22/01 (5, 170.4) Fail
3523 03/07/01 (2, 281.6) Fail 03/14/01 (1, 322.8) Pass 03/22/01 (5, 186.6) Fail
3524 03/07/01 (1, 321.6) Pass 03/14/01 (2, 284.4) Fail 03/22/01 (0, 360.0) Pass
3673 3523 09/04/01 (0, 360.0) Pass 09/05/01 (0, 360.0) Pass
3712 09/04/01 (0, 360.0) Pass 09/05/01 (4, 282.1) Fail
3713 09/04/01 (0, 360.0) Pass 09/05/01 (8, 126.4) Fail
3714 09/04/01 (0, 360.0) Pass 09/05/01 (3, 306.0) Fail
3715 09/04/01 (0, 360.0) Pass 09/05/01 (0, 360.0) Pass
3716 09/04/01 (0, 360.0) Pass 09/05/01 (1, 336.5) Pass
3717 09/04/01 (0, 360.0) Pass 09/05/01 (0, 360.0) Pass
3718 09/04/01 (0, 360.0) Pass 09/05/01 (0, 360.0) Pass

* out of nine replicates, unless noted otherwise.
** process control

Table 2. Module 2 Results (cont’d.)
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Challenge Agent

HD GD VX
Test Test Test
Date(s) Tested Decision Date(s) Tested Decision Date(s) Tested Decision
Alias (Breakthroughs*, | Relative to | (Breakthroughs*, | Relative to | (Breakthroughs*, | Relative to
ICD No. | ICDNo. | Mean Time, min) | Standard | Mean Time, min) | Standard | Mean Time, min) Standard

3768 11/15/01 (1, 320.4) Invalid

11/28/01 (0, 360.0) Pass
3760 11/15/01 (9, 44.0) Invalid

11/28/01 (8, 57,2) Fail
3770 11/15/01 (1, 320.7) Invalid

11/28/01 (1, 320.9) Pass
3771 11/15/01 (0, 360.0) Invalid

11/28/01 (0, 360.0) Pass
3773 3790 11/28/01 (0, 360.0) Pass
3782 11/28/01 (0, 360.0) Pass
3783 11/15/01 (0, 360.0) Invalid

11/28/01 (0, 360.0) Pass
3784 11/15/01 (2, 319.2) Invalid

11/28/01 (0, 360.0) Pass
3785 11/15/01 (0, 360.0) Invalid

11/28/01 (0, 360.0) Pass
3829 04/08/02 (0, 360.0) Pass 04/10/02 (2, 235.2) Fail 04/18/02 (2, 282.8) Fail
3830 3772 04/08/02 (0, 360.0) Pass 04/10/02 (0, 360.0) Pass 04/18/02 (0, 360.0) Pass
3831 04/08/02 (0, 360.0) Pass 04/10/02 (2, 255.4) Fail 04/18/02 (6, 208.1) Fail
3832 3791 04/08/02 (1, 330.8) Pass 04/10/02 (0, 360.0) Pass 04/18/02 (0, 360.0) Pass
3833 04/08/02 (0, 360.0) Pass 04/10/02 (1, 293.3) Pass 04/18/02 (0, 360.0) Pass
3834 04/08/02 (0, 360.0) Pass 04/10/02 (1, 291.2) Pass 04/18/02 (0, 360.0) Pass
4020 01/17/03 (1, 320.7) Pass

* out of nine replicates, unless noted otherwise.
** process control

Table 2. Module 2 Results (cont’d.)
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Challenge Agent

HD GD VX
Test Test Test
Date(s) Tested Decision Date(s) Tested Decision Date(s) Tested Decision
Alias (Breakthroughs*, | Relative to | (Breakthroughs*, | Relative to | (Breakthroughs*, | Relative to
ICD No. | ICDNo. | Mean Time, min) | Standard | Mean Time, min) | Standard | Mean Time, min) Standard

4028 01/17/03 (2, 353.1) Fail
4029 01/17/03 (0, 360.0) Pass
4050 01/17/03 (0, 360.0) Pass
4052 01/17/03 (0, 360.0) Pass

4076 01/08/03 (1, 320.3) Invalid
01/13/03 (0/8, 360.0) Pass

2077 01/08/03 (0, 360.0) Invalid
01/13/03 (0, 360.0) Pass

1078 01/08/03 (0, 360.0) Invalid
01/13/03 (0, 360.0) Pass

4079 01/08/03 (1, 321.0) Invalid
01/13/03 (1, 320.7)) Pass

4080 01/08/03 (0, 360.0) Invalid
01/13/03 (0, 360.0) Pass

4081 01/08/03 (1, 320.8) Invalid
01/13/03 (0, 360.0) Pass

4082 01/08/03 (2, 280.3) Invalid
01/13/03 (0, 360.0) Pass

2083 01/08/03 (1, 325.1) Invalid
01/13/03 (0, 360.0) Pass

2084 01/08/03 (1, 321.0) Invalid
01/13/03 (0, 360.0) Pass
4085 01/17/03 (1, 320.2) Pass
4086 01/17/03 (0, 360.0) Pass
4087 01/17/03 (1, 320.8) Pass

* out of nine replicates, unless noted otherwise.
** process control

Table 2. Module 2 Results (cont’d.)
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Table 3. Battelle Module 3 Results: Candidate aTSP in Penetration Cell Liquid HD and GD Challenges

Challenge Agent
HD GD
Test Test
Candidate Decision Candidate Decision
Performance Relative Performance Relative
ICD Relative to to Relative to to
No. Aoonr™ T1000** Standard Standard Aoohe™ T1000** Standard Standard
3004 2641 606.0 - - 40313 49.3 - -
3533 6002 376.5 Worse Fail 34239 58.4 Same Fail
3665 5578 421.6 Same Fail 39780 43.2 Same Fail
3668 2503 428.0 Worse Fail 48903 24.1 Worse Fail
3699 6004 192.9 Worse Fail 38716 50.5 Same Fail
3768 5142 441.4 Worse Fail 6266 235.6 Better Pass
3769 7290 156.1 Worse Fail 57559 18.3 Worse Fail
3770 5738 495.6 Same Fail 43442 74.9 Same Fail
3771 682 4776.0 Better Pass 90 16293.6 Better Pass
3772 7011 181.0 Worse Fail 37 117849.4 Better Pass
3782 23 92024.5 Better Pass
3834 7248 164.6 Worse Fail 154 161796.0 Same Fail

* Cumulative amount of agent detected at 20 hr after dosing.

** Time to Accumulate 1000 ng (min)
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Table 4. Battelle Module 5 Results: Lesion Area Ratio at Test Sites Pretreated and

Challenged with 1 uL HD per Site for 4 hr, Sites Occluded.

Lesion Area Ratio | P Value for
Candidate | p Value for Test
vs ICD Candidate Decision
3004 vs ICD 3004 | Relative
at Fixed at Rotated to
Set ICD No. n* | Mean | STDs** Sites Sites Standard
3768 24| 0.14 0.34 <0.0001 Better
3770 24| 0.16 0.31 <0.0001 Better
5 ols:e | 3771 24| 046 | 073 0.1023 Same
11/28/01 3772 24 | 0.45 0.43 0.7609 Same
i 3004, rotated 24| 057 0.46 0.9843 Same
none, rotated 24 | 1.13 0.83
12/05/01 none, fixed 24 | 1.00 0.00
3004, fixed 24 | 0.57 0.39
3769 24 | 0.17 0.14 <0.0001 Better
3790 24| 0.25 0.24 0.0028 Better
5 ozée | 3791 24| 038 | 026 0.9832 Same
12/10/01 3792 24 | 0.50 0.40 0.6399 Same
i 3793 24| 0.74 0.55 0.0151 Worse
none, rotated 24 | 0.98 0.37
12/18/01 none, fixed 24 | 1.00 0.00
3004, fixed 24| 0.35 0.17
3533 23| 0.41 0.34 0.8124 Same
3665 23| 0.37 0.31 0.2315 Same
D(;o’s’e q 3668 23| 0.24 0.18 0.0025 Better
12/20/01 3699 23| 0.66 0.43 0.6197 Same
i 3782 23| 0.32 0.28 0.0358 Better
none, rotated 23| 1.05 0.51
01/23/02 none, fixed 23| 1.00 0.00
3004, fixed 23| 0.45 0.24
3833 24| 051 0.48 0.6355 >0.05 Same
3834
4, Lot No. 020305-ARL 24| 0.30 0.25 <0.0001 <0.05 Better
Dosed 3884 24 | 043 0.42 0.1462 >0.05 Same
07/02/02 3970 24| 0.25 0.20 <0.0001 <0.05 Better
- 3004, rotated 24 | 0.49 0.23 0.9754 Same
07/10/02 none, rotated 24 | 1.03 0.49
none, fixed 24 | 1.00 0.00
3004, fixed 24 | 0.57 0.35
5, 3973 22| 0.30 0.18 0.9739 0.9929 Same
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Lesion Area Ratio | P Value for
Candidate | p Value for Test
vs ICD Candidate Decision
3004 vs ICD 3004 | Relative
at Fixed at Rotated to
Set ICD No. n* | Mean | STDs** Sites Sites Standard
Dosed 3725 17 | 0.50 0.49 0.4478 0.0527 Same
11/13/02 3886 22| 0.19 0.13 0.0040 0.0971 Same
- 3887 22| 0.23 0.18 0.0170 0.2559 Same
11/25/02 3004, rotated 22| 0.30 0.22
none, rotated 22 | 0.85 0.44
none, fixed 22| 1.00 0.00
3004, fixed 22| 0.39 0.38
3903 24 | 0.37 0.20 0.8713 0.9985 Same
4020 24| 0.16 0.09 0.0019 0.0002 Better
Dféed 4021 24| 0.33 0.27 0.9612 0.6606 Same
11/15/02 4022 24 | 0.29 0.22 0.8757 0.5014 Same
i 3004, rotated 24 | 0.36 0.24
none, rotated 24 | 0.82 0.23
11/21/02 none, fixed 24 | 1.00 0.00
3004, fixed 24 | 0.34 0.29
4028 24 | 0.07 0.12 <0.0001 <0.0001 Better
4029 24 | 0.12 0.10 <0.0001 <0.0001 Better
D()7§e q 4050 24 | 0.26 0.22 0.0421 0.0913 Same
11/18/02 4051 24 | 0.26 0.19 0.0849 0.1693 Same
i 3004, rotated 24| 0.35 0.10
none, rotated 24 | 0.99 0.36
11/20/02 none, fixed 24| 1.00 0.00
3004, fixed 24 | 0.38 0.13
4052 24 | 0.22 0.20 0.0020 0.0067 Better
3834
Lot No. 020807-ARL 16 | 0.15 0.12 <0.0001 <0.0001 Better
8, 3834
Dosed | Lot No. 021029-ARL 24 | 0.19 0.12 0.0007 0.0025 Better
11/26/02 3773
i Lot No. 021030-ARL 24| 0.25 0.12 0.0637 0.1476 Same
12/05/02 | ICD 3004, rotated |24 | 0.38 0.28
none, rotated 24 | 0.93 0.48
none, fixed 24 | 1.00 0.00
ICD 3004, fixed 24| 0.39 0.26
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Table 5. Battelle Module 6 Results: Lethality Rates Among Rabbits Pretreated and
Challenged with 0.5 mg VX/kg for 4 hr, Sites Occluded, Set 1 Dosed 16-23
September 2002.

# Dead Pretreatment
p Value:
Pretreatment 24-hr aTSP Relative to
Material, # Lethality Untreated
ICD Number Dosed 1hr 2hr 3hr 4hr 24hr Rate Controls 1CD 3004
3004 15 0 0 1 1 3 0.20 0.0014* -
3792 14 0 1 2 2 6 0.43 0.0064* 0.2451
3833 14 0 0 0 2 4 0.29 0.0006* 0.6817
3834 8 0 0 0 0 0 0.00 0.0002* 0.2421
3886 8 0 0 0 0 2 0.25 0.0070*  1.0000
3887 8 0 0 0 0 1 0.13 0.0014* 0.6186
3903 8 0 0 0 0 1 0.13 0.0014* 0.6186
none 10 2 10 10 10 10 1.00 - 0.0014**

* Significantly different from the untreated controls at a Bonferroni-
corrected decision level of 0.05/6 = 0.0083.

** Significantly better than ICD 3004 at a Bonferroni-corrected decision
level of 0.05/6 = 0.0083.
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Table 6. Battelle Module 6 Results: Lethality Rates Among Rabbits
Pretreated and Challenged with 0.5 mg VX/kg for 4 hr, Sites Occluded, Set
2 Dosed 24 September - 10 October 2002.

# Dead Pretreatment
p Value:
Pretreatment 24-hr aTSP Relative to
Material, # Lethality Untreated
ICD Number Dosed 1hr 2hr 3hr 4hr 24hr Rate Controls I1CD 3004
3004 24 0 1 3 4 5 0.21 0.0001* -
3771 16 0 0 1 1 2 0.13 0.0001* 0.6808
3830 16 0 0 0 0 3 0.19 0.0001*  1.0000
3832 16 0 2 5 5 7 0.44 0.0008* 0.1658
3884 16 0 0 0 0 0 0.00 0.0001* 0.0712
4022 16 0 0 0 1 3 0.19 0.0001*  1.0000
4028 16 1 1 2 2 3 0.19 0.0001* 1.0000
none 16 7 16 16 16 16 1.00 - 0.0001**

* Significantly different from the untreated controls at a Bonferroni-
corrected decision level of 0.05/6 = 0.0083.

** Significantly better than ICD 3004 at a Bonferroni-corrected decision
level of 0.05/6 = 0.0083.
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Table 7.Battelle Module 6 Results: Lethality Rates Among Rabbits
Pretreated and Challenged with 0.5 mg VX/kg for 4 hr, Sites Occluded,
Set 3 Dosed 21-28 October 2002.

# Dead Pretreatment
p Value:
Pretreatment 24-hr aTSP Relative to
Material, # Lethality Untreated
ICD Number Dosed 1hr 2hr 3hr 4hr 24hr Rate Controls 1CD 3004
3004 21 1 2 3 3 3 0.14  <0.0001* -
3829 18 0 0 0 2 2 0.11 <0.0001* 1.0000
3970 18 0 0 1 2 5 0.28 <0.0001* 0.4324
4020 16 0 1 1 1 1 0.06 <0.0001* 0.6184
4021 14 0 0 1 1 2 0.14 <0.0001* 1.0000
4029 14 0 0 0 0 0 0.00 <0.0001* 0.2588

none 14 11 14 14 14 14 1.00 - <0.0001**

* Significantly different from the untreated controls at a Bonferroni-
corrected decision level of 0.05/6 = 0.0083.

** Significantly better than ICD 3004 at a Bonferroni-corrected
decision level of 0.05/6 = 0.0083.

68



Table 8. Battelle Module 6 Results: Lethality Rates Among
Rabbits Pretreated and Challenged with 0.5 mg VX/kg for 4 hr,
Sites Occluded, Set 4 Dosed 21 October - 12 November 2002.

# Dead Pretreatment
p Value:
Pretreatment 24-hr aTSP Relative to
Material, Lethality Untreated
ICD Number #Dosed 1hr 2hr 3hr 4hr 24hr Rate Controls 1CD 3004
3004 12 0 0 0 1 3 0.25 0.0014* -
3773 16 0 0 0 0 1 0.06 <0.0001* 0.0672
4050 12 0 0 0 0 1 0.08 0.0001* 0.5901
4051 12 0 0 0 1 1 0.08 0.0001* 0.5901
4052 12 0 0 0 1 2 0.17 0.0007* 1.0000
none 8 8 8 8 8 8 1.00 - 0.0014**

* Significantly different from the untreated controls at a Bonferroni-
corrected decision level of 0.05/6 = 0.0083.

** Significantly better than 1CD 3004 at a Bonferroni-corrected
decision level of 0.05/6 = 0.0083.
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Table 9. Battelle Module 7 Results: Lethality Rates Among Rabbits Pretreated and
Challenged with Two Vapor Caps Each Dosed with 28 yL GD/kg for 4 hr,

Set 3 Dosed 10-25 April 2002.

# Dead Pretreatment
p Value:
Pretreatment 24-hr aTSP Relative to
Material, # Lethality Untreated
ICD Number Dosed 1hr 2hr 3hr 4hr 24hr Rate Controls I1CD 3004
3004 12 1 6 9 9 11 0.92 1.0000 -
3829 13 0 1 1 1 2 0.15 0.0002*  0.0002**
3830 6 0 0 0 0 0 0.00 0.0003*  0.0004**
3831 6 0 0 0 2 4 0.67 0.1648 0.2451
3832 10 0 0 1 2 3 0.30 0.0040* 0.0062**
3833 6 0 0 0 0 0 0.00 0.0003*  0.0004**
3834 6 0 0 0 0 0 0.00 0.0003*  0.0004**
none 8 2 5 6 7 8 1.00 - 1.0000

* Significantly different from the untreated controls at a Bonferroni-
corrected decision level of 0.05/6 = 0.0083.

** Significantly better than 1CD 3004 at a Bonferroni-corrected
decision level of 0.05/6 = 0.0083.
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Table 10. Battelle Module 7 Results: Lethality Rates Among Rabbits
Pretreated and Challenged with Two Vapor Caps Each Dosed with 28 pL
GD/kg for 4 hr, Set 4 Dosed 30 April - 29 May 2002.

# Dead Pretreatment
p Value:
Pretreatment 24-hr aTSP Relative to
Material, # Lethality Untreated
ICD Number Dosed 1hr 2hr 3hr 4hr 24hr Rate Controls 1CD 3004
3004 15 0 8 12 13 15 1.00 1.0000 -
3603 6 0 1 4 5 6 1.00 0.1409 1.0000
3725 10 0 0 3 4 5 0.50 0.0743 0.0047**
3771 15 0 0 1 3 6 0.40 0.0801 0.0011**
3773 6 0 0 1 1 1 0.17 0.0152 0.0020**
3792 6 0 0 0 0 0 0.00 0.0152 0.0002**
3884 6 0 0 0 0 0 0.00 1.0000 0.0002**
none 10 3 8 8 8 9 0.90 - 1.0000

* Significantly different from the untreated controls at a Bonferroni-
corrected decision level of 0.05/6 = 0.0083.

** Significantly better than 1CD 3004 at a Bonferroni-corrected
decision level of 0.05/6 = 0.0083.
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Table 11. Battelle Module 7 Results: Lethality Rates Among Rabbits
Pretreated and Challenged with Two Vapor Caps Each Dosed with
28 uL GD/kg for 4 hr, Set 5 Dosed 29 May - 12 June 2003.

# Dead Pretreatment
p Value:
Pretreatment 24-hr aTSP Relative to
Material, # Lethality Untreated
ICD Number Dosed 1hr 2hr 3hr 4hr 24hr Rate Controls 1CD 3004
3004 9 1 3 7 7 9 1.00 1.0000 -
3886 4 0 0 0 0 0 0.00 0.0048* 0.0014**
3905 6 0 1 2 4 5 0.83 1.0000 0.4000
3906 6 0 0 1 2 5 0.83 1.0000 0.4000
3907 6 0 0 4 5 6 1.00 1.0000 1.0000
3908 6 0 0 1 2 5 0.83 1.0000 0.4000
3909 6 0 0 2 2 6 1.00 1.0000 1.0000
none 6 1 5 5 5 6 1.00 - 1.0000

* Significantly different from the untreated controls at a Bonferroni-
corrected decision level of 0.05/6 = 0.0083.

** Significantly better than ICD 3004 at a Bonferroni-corrected
decision level of 0.05/6 = 0.0083.
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Table 12. Battelle Module 7 Results: Lethality Rates Among Rabbits
Pretreated and Challenged with Two Vapor Caps Each Dosed with 28 pL
GD/kg for 4 hr, Set 6 Dosed 11 August - 12 September 2003.

# Dead Pretreatment
p Value:
Pretreatment 24-hr aTSP Relative to
Material, # Lethality Untreated
ICD Number Dosed 1hr 2hr 3hr 4hr 24hr Rate Controls 1CD 3004
3004 23 0 2 10 13 21 0.91 1.0000 -
4020
Lot No. 10 0 0 0 1 2 0.20 0.0002*  0.0001**
020828-ARL
4028
Lot No. 24 0 4 11 12 18 0.75 0.2097 0.2448
020904-ARL
4029
Lot No. 10 0 0 1 2 2 0.20 0.0002*  0.0001**
020904-ARL
4050
Lot No. 13 0 0 1 3 6 0.46 0.0097 0.0049**
020906-ARL
4051
Lot No. 8 0 0 0 0 0 0.00 <0.0001* 0.0000**
020906-ARL
4052

Lot No. 10 0 0 0 1 2 0.20 0.0002*  0.0001**
020906-ARL

none 16 3 8 12 15 15 0.94 - 1.0000

* Significantly different from the untreated controls at a Bonferroni-
corrected decision level of 0.05/6 = 0.0083.

** Significantly better than 1CD 3004 at a Bonferroni-corrected
decision level of 0.05/6 = 0.0083.
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Table 13. Battelle Module 7 Results: Lethality Rates Among Rabbits
Pretreated and Challenged with Two Vapor Caps Each Dosed with 28 pL
GD/kg for 4 hr, Set 7 Dosed 6 October - 25 November 2003.

# Dead Pretreatment
p Value:
Pretreatment 24-hr aTSP Relative to
Material, # Lethality Untreated
ICD Number Dosed 1hr 2hr 3hr 4hr 24hr Rate Controls ICD 3004
3004 15 0 1 3 4 10 0.67 0.1181 -
4020 * o
Lot No. 02T-362 11 0 0 0 0 0 0.00 <0.0001 0.0007
4029 1 0 0 0 0 0 000 <0.0001* 0.0007%
Lot No. 02T-272 ' ' '
4050 2 0 1 1 2 4 017  <0.0001* 0.0024**
Lot No. 02T-297 ' ' '
4052 1 0 0 1 1 1 009  00001* 0.0052**
Lot No. 02T-299 ' ' '
None 9 1 2 4 5 9 1.00 - 0.1181

* Significantly different from the untreated controls at a Bonferroni-
corrected decision level of 0.05/6 = 0.0083.

** Significantly better than 1CD 3004 at a Bonferroni-corrected
decision level of 0.05/6 = 0.0083.

Table 14. Battelle Module 7 Results: Lethality Rates Among Rabbits Pretreated and
Challenged with Two Vapor Caps Each Dosed with 28 yL GD/kg for 4 hr,
Set 8 Dosed 31 August 2004.

# Dead Pretreatment
p Value:
Pretreatment 24-hr aTSP Relative to
Material, # Lethality Untreated
ICD Number Dosed 1hr 2hr 3hr 4hr 24hr Rate Controls ICD 3004
3004 3 0 0 2 2 2 0.67 1.0000 -
4212 24 0 1 3 12 17 0.71 1.0000 1.0000
None 2 0 1 1 1 2 1.00 - 1.0000

* Significantly different from the untreated controls at a Bonferroni-
corrected decision level of 0.05/6 = 0.0083.

** Significantly better than 1CD 3004 at a Bonferroni-corrected
decision level of 0.05/6 = 0.0083.
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Table 15. Battelle Module 9 Results: Lethality Rates Among Guinea Pigs
Pretreated and Challenged with 100 mg GD/kg for 2 hr, Set 1 Dosed 12
May - 28 July 2003.

# Dead Pretreatment
p Value:
Pretreatment 24-hr aTSP Relative to
Material, # Lethality Untreated
ICD Number Dosed 1hr 2hr 3hr 4hr 24hr Rate Controls ICD 3004
3004 36 0 3 3 3 22 0.61 0.0154 -
3834 24 0 7 0.29 <0.0001* 0.0193
4020 24 1 2 2 2 5 0.21 <0.0001* 0.0033**
4028 23 0 1 1 1 15 0.65 0.0363 0.7893
4029 10 0 0 0 0 0 0.00 <0.0001* 0.0006**
4050 22 0 1 1 1 7 0.32 <0.0001* 0.0570
4051 24 0 1 1 1 7 0.29 <0.0001* 0.0193
4052 21 0 0 0 0 7 0.33 0.0001~* 0.0570

None 24 2 14 14 14 22 0.92 - 0.0154

* Significantly different from the untreated controls at a Bonferroni-
corrected decision level of 0.05/6 = 0.0083.

** Significantly better than 1CD 3004 at a Bonferroni-corrected
decision level of 0.05/6 = 0.0083.
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Table 16. Summary of aTSP candidate formulations (order by ICD number).

Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
1511 Fomblin Y Grease RT-15 Ausimont
Note: 50% Fomblin Y25;
0, 0, 1
2289 50% PFPE 50.0% 50% Poly F5A McCreery
50% TEFLON MP1200;
2373 50% KRYTOX GPL102 McCreery
2478 POLYMIST F5A Ausimont
90% Fomblin 0
2650 (ICD#1511) S-330 (10%) Braue
2701 54% PFPE 36.0% S-330 (10%) Braue
2701 53.6% 35.8% S-330 (10.7%) Braue
2701 53.6% 35.8% S-330 (10.7%) Braue
50%
2702 S“Tﬁ‘g:‘"’t‘”t | 20.0% $330 (Monsanto, 10%) Braue
(ICD#2853)
2703 S330 (Monsanto) Monsanto
86% Fomblin o 0 , .
2730 (ICD#1511) S330 (Monsanto, 9.5%) 4% Shark liver oil Arroyo
All Guard
2835 5000 All Guard
31.5%
Petrolatum Sorbitan Sterate
2836 | and 13.5% S-330 (10%) (4.5%), Water | SRI, Kwong
Fomblin (40.5%),
HC/04
Carogen #C-0915 (N-
2837 dodecanoyl-2- Carogen
oxazolidone)
Fomblin Novak
2839 | (cD#1511) MnO, Aldrich
Fomblin Novak
2840 (ICD#1511) MnO, 16-DOXYL Aldrich
Fomblin . .
2847 | (ICD#1511) 45.0% B“ta”ed'&”;, /”;onox'me X‘I‘c’j‘r’ii'r‘]
45% 0
2848 HsPV,M019049 MAJ Weir
2849 Proderm Proderm
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
2,3 Butanedione
0, 0, ’
2850 54% PFPE 36.0% Monoxime (10%, Aldrich) Braue
0,
sy DLC 8(fine), Mg,NiH+
2851 ! 40.0% propylene glycol butyl 10% 2289 mix Mainstream
Light ether (10%, 2942)
(ICD#2853) :
Fomblin
2851 | (ICD#1511) 45.0% Oxime (Sigma #B-0753) Aldrich
30%
2852 50% PFPE 25.0% Diacetyl Monoxime (25%) Braue
2853 Light PFPE Surfactant, Dupont,
2854 Medium PFPE Surfactant, Dupont,
2859 SyDerma MAJ Weir
45% PFPE o Surfactant - Light (10%, .
2861 (Y25) 45% F5A ICD#2853) Ausimont
Surfactant - Medium (10% .
0, 0, 3
2862 45% PFPE 45.0% ICD#2854) Ausimont
Surfactant - Medium (20% .
0, 0, !
2863 40% PFPE 40.0% ICD#2854) Ausimont
Surfactant - Heavy (10%, .
0, 0,
2864 45% PFPE 45.0% ICD#2855) Ausimont
Surfactant - Heavy (20%, .
0, 0,
2865 40% PFPE 40.0% ICD#2855) Ausimont
Surfactant - Light (20%, .
0, 0,
2866 40% PFPE 40.0% ICD#2853) Ausimont
Surfactant - Light (30%, .
0, 0,
2867 35% PFPE 35.0% ICD#2853) Ausimont
Surfactant - Light (50%, .
0, 0,
2868 25% PFPE 25.0% ICD#2853) Ausimont
Surfactant - Medium (30% .
0, 0, !
2869 35% PFPE 35.0% ICD#2854) Ausimont
Surfactant - Medium (50% .
0, 0, !
2870 25% PFPE 25.0% ICD#2854) Ausimont
Surfactant - Heavy (30% .
0 0 '
2871 35% PFPE 35.0% ICD#2855) Ausimont
Surfactant - Heavy (50% .
0 0, '
2872 25%PFPE 25.0% ICD#2855) Ausimont
50%
Surfactant - 50% :
2873 Light ICD#2496 Ausimont
(ICD#2853)
50% 50% .
2874 | Surfactant- | ICD#2479 Ausimont
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
Light
(ICD#2853)
50%
Surfactant - 50% .
2875 Light MP1200 Ausimont
(ICD#2853)
50%
Surfactant - 50% .
2876 Light ICD#2478 Ausimont
(ICD#2853)
2,3 Butanedione Surfactant - Light
0 L
2877 42.5 PFPE 42.5% Monoxime (5%) (10%, ICD#2853) CPT Novak
Surfactant - Light :
0, 0,
2878 40% PFPE 40.0% (10%, ICD#2853) Ausimont
Canadian Decon Solution
2879 45% PFPE 45.0% (AUG 11, 1990 Sample) Braue
(10%)
Note: 50% F5A
2880 50% PFPE 50.0% (Lot#710546); 50% Y25 Braue
(Lot#VT250)
Note: 50% F5A
2881 50% PFPE 50.0% (Lot#480324); 50% Y25 Braue
(Lot#VT250)
Note: 50% F5A
2882 50% PFPE 50.0% (Lot#450230); 50% Y25 Braue
(Lot#VT250)
Note: 50% F5A
2883 50% PFPE 50.0% (Lot#630439); 50% Y25 Braue
(Lot#VT250)
2884 | 40% PFPE 40.0% 2,3 Napthacyanine (10%) | Surfactant - Light | ~pp oo
' ’ (10%, ICD#2853)
lodobenzene Diacetate Surfactant - Light .
0, 0,
2885 40% PFPE 40.0% (10%) (10%, ICD#2853) Aldrich
Poly (Bisphenol A Surfactant - Light .
0, 0,
2886 | 40% PFPE 40.0% carbonate) (10%, ICD#2853) Aldrich
49.5%
2887 S“rfl_"’i‘grtgm ] 49.5% 1% Water MAJ Weir
(ICD#2853)
47.5%
2888 S“rfL"’i‘gﬁ’t‘m T | 47.5% 506 Water MAJ Weir
(ICD#2853)
49.5%
Surfactant - o 1% 1.25m Potassium (2,3
2889 Light 49.5% Butanedione monoximate) CPT Novak
(ICD#2853)
47.5% o 5% 1.25m Potassium (2,3
2890 Surfactant - 47.5% Butanedione monoximate) CPT Novak
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Percent Percent Other added
ICD # Base Qil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
Light
(ICD#2853)
0,
Surg’ct/;m ] 10% 1.25m Potassium
2891 Light 45.0% (2,3 Butanedione CPT Novak
(ICD#2853) monoximate)
0,
Surélcz:t/;nt ] 10% 1.25m Potassium
2892 Light 40.0% (2,3 Butanedione 10% Water CPT Novak
(ICD#2853) monoximate)
47.5%
- 0, i
2893 Surfgctant 47 5% 5% 1.25m solution of 2,3 CPT Novak
Light Butanedione monoxime
(ICD#2853)
2,3 Butanedione
2894 Syderma Monoxime (1%) CPT Novak
2,3 Butanedione
2895 Syderma Monoxime (5%) CPT Novak
2,3 Butanedione
2896 Syderma Monoxime (10%) CPT Novak
Note: 50% F5A
2897 50% PFPE 50.0% (Lot#630439); 50% Y25 Braue
(Lot#VT590)
Note: 50% Y25
2898 50% PFPE 50.0% (Lot#VT590); 50% F5A Braue
(Lot#480324)
Note: 50% Y25
2899 50% PFPE 50.0% (Lot#VT590); 50% F5A Braue
(Lot#450230)
Note: 50% Y25
2900 50% PFPE 50.0% (Lot#VT590); 50% F5A Braue
(Lot#710546)
Note: 50% Y25
(Lot#VT590); 50% F5A
0, 0,
2901 50% PFPE 50.0% (Lot#710546 (Thermally Braue
Treated)
lodobenzene Diacetate 9.99% ICD#2853 .
0, 0,
2902 50% PFPE 50.0% (ICD#3254, 9.99%) (light surfactant) Aldrich
Syderma o 1.25 m basic Butanedione
2904 (ICD#2859) 0.0% (10%) KOH CPT Novak
0,
Sur?:c?ant- lodobenzene diacetate
2905 . 40.0% (10%), 1.25m basic Aldrich
light Butanedione (10%)
(ICD#2853)
45%
2906 | Surfactant- 45.0% 10% Water Ausimont
Heavy
(ICD#2855)
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
= = if an 0, i er
PFPE PTFE f any %, ICD# if
Y25) F5A any)
45%
el .0% b Water usimont
2gp7 | Surfactant 45.0% 10% W A
Medium
(ICD#2854)
Syderma o
2908 (ICD#2859) Sucrose (10%) Syderma
40%
R ) 0% ucrose 0 © Water usimont
2909 S“”L"’I‘;:]"’t‘”t 40.0% s (10%) 10% W A
(ICD#2853)
Syderma Heptane Sulfonic acid
0
2910 | cD#2859) (10%) Syderma
40%
Surfactant - o Heptane Sulfonic acid 0 :
2911 Light 40.0% (10%) 10% Water Aldrich
(ICD#2853)
Syderma Adenosine Triphosphate
2912 | CD#2859) (10%) Syderma
45%
Surfactant - o Adenosine Triphosphate .
2913 Light 45.0% (10%) Aldrich
(ICD#2853)
Note: 50% Y25
2914 | 50% PFPE 50.0% (Lot#VT590); 50% F5A Braue
(Lot#480324)
Note: 50% Y25
2915 | 50% PFPE 50.0% (Lot#VT590); 50% F5A Braue
(Lot#480324)
2916 | 100% PFPE Note: %Egtﬁvi%'gg;'” Y25 Braue
toocss | e 100K P
2918 Foam Glove Braue
40%
2919 S“rfl_"’i‘gf]"’t‘m - 40.0% 20% Water Ausimont
(ICD#2853)
40%
2020 | SWECIANt- | 40 o4 20% Water Ausimont
edium
(ICD#2854)
40%
o9p1 | Surfactant- 40.0% 20% Water Ausimont
Heavy
(ICD#2855)
2924 100.0% Note: 100% Polymist Ausimont

Teflon F5A (Lot#6N0522)
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
Note: 100% Polymist .
2925 100.0% | 1efion F5A (Lot#730526) Ausimont
Note: 50% Y25
2926 | 50% PFPE 50.0% (Lot#VT590); 50% F5A Braue
(Lot#480324)
Note: 50% Y25
2927 | 50% PFPE 50.0% (Lot#VT590); 50% F5A Braue
(Lot#480324)
Note: 50% Y25
2928 | 50% PFPE 50.0% (Lot#VT590); 50% F5A Braue
(Lot#480324)
Note: 50% Y25
2929 | 50% PFPE 50.0% (Lot#VT590); 50% F5A Braue
(Lot#480324)
Note: 50% Y25
2930 | 50% PFPE 50.0% (Lot#VT590); 50% F5A Braue
(Lot#480324)
Note: 50% Y25
2931 | 50% PFPE 50.0% (Lot#VT590); 50% F5A Braue
(Lot#480324)
Note: 50% Y25
2932 | 50% PFPE 50.0% (Lot#VT590); 50% F5A Braue
(Lot#480324)
Note: 50% Y25
2933 | 50% PFPE 50.0% (Lot#VT590); 50% F5A Braue
(Lot#480324)
40%
2936 S“rfl_"’i‘g;ft‘m - 40.0% DNA from Herring Test 10% Water | CPT Novak
(ICD#2853)
40%
2937 SurfL?;::]a:nt i 40.0% DNA from Salmon Test 10% Water CPT Novak
(ICD#2853)
40%
Surfactant - TiFeMn(Fine) (10%, 10% ICD#2289 :
2944 Light 40.0% ICD#2939) base cream Mainstream
(ICD#2853)
35%
Surfactant - TiFeMn(Fine) (10%, 10% Water, 10% :
2945 Light 35.0% ICD#2939) ICD#2289 base | Mainstream
(ICD#2853)
SPF 15
2946 VF\)/':,[BE ?g:gg% Vitamin E Aloe Arroyo
Sunblock
SPF 15
2947 | Sweatproof, Braue
waterproof,
UVA/UVB
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
Sunbloock,
Active
40% CaNi-8(fine) CaNisH3 +
Surfactant - o perfluoropropene reaction 10% ICD#2289 .
2948 Light 40.0% product coating (10%, Mix Mainstream
(ICD#2853) 2940)
35% CaNi-8(fine) CaNisH3 +
Surfactant - o perfluoropropene reaction 10% ICD#2289 .
2949 Light 35.0% product coating (10%, Mix, 10% Water Mainstream
(ICD#2853) 2940)
40%
Surfactant - o CaNi-H(fine), CaNisHs 10% ICD#2289 .
2950 Light 40.0% powder (10%, 2941) mix Mainstream
(ICD#2853)
40% . .
i DLC 8(fine), Mg,NiH,+ 0
2951 Surfa_lctant 40.0% propylene glycol butyl 10% ICD#2289 Mainstream
Light ether (10%, 2942) mix
(ICD#2853) '
35% ' .
i DLC 8(fine), Mg,NiH,+ o
2952 Surfe_lctant 35.0% propylene glycol butyl 1(.M’ ICD#2289 Mainstream
Light ether (10%, 2942) Mix, 10% Water
(ICD#2853) o
0,
Surfa%t/;m ] MgNi(fine) slightly
2953 ! 30.0% hydrided Mg,Ni powder Mainstream
Light (10%, 2943)
(ICD#2853) '
0,
Surfa%t/;m ] MgNi(fine) slightly
2954 ; 40.0% hydrided Mg,Ni powder Mainstream
Light (10%, 2943)
(ICD#2853) '
50% 2916 (rec'd 4-Mar-
2956 50% 2916 50% 2917 97); 50% 2917 (rec'd 4- Braue
Mar-97)
50% 2916 (rec'd 4-Mar-
2957 50% 2916 50% 2917 97); 50% 2917 (rec'd 4- Braue
Mar-97)
50% 2916 (rec'd 4-Mar-
2958 50% 2916 50% 2917 97); 50% 2917 (rec'd 9- Braue
May-97)
Note: 100% Fomblin Y25 .
0,
2959 | 100% PFPE (Lot#0306RG) Ausimont
Note: 100% Fomblin Y25 .
0,
2960 | 100% PFPE (Lot#1419RG) Ausimont
50% 2916 (rec'd 4-Mar-
2961 50% 2916 50% 2917 97); 50% 2917 (rec'd 9- Braue
May-97)
2962 Nanocrystalline MgO Braue
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
2963 Zinc Oxide Braue
2972 90% 2916 S-330 (10%) Monsanto
. " HBR
2984 HBR technologies "BASE Technologie
compound S
2985 66% 2984 Butanol (33%) Aldrich
2986 98% 2984 Hydroxylamine (2%) Aldrich
2987 99% 2984 Zinc chloride (10 mM) Aldrich
2-pyridine Aldoxime .
0,
2988 | 99% 2984 Methchloride (15mg/ml) Aldrich
2-pyridine Aldoxime Zinc chloride (10 .
0,
2989 | 99% 2984 Methchloride (15mg/ml) mM) Aldrich
2991 TSP001-0298 McKesson
2992 TSP002-0298 McKesson
2993 TSP003-0298 McKesson
. . Gharda
2094 Permethrin Technical Chemicals
91.6% J
Limited
3003 TSP004 McKesson
3004 TSPO05 McKesson
3005 TSPO006 McKesson
3051 | 95% 2289 KsCo(ll)W1,04 Hill, Emory
3053 Ke Co; W1s Oy Hill, lEJmory
3056 90% 1511 HTH (10%) Aldrich
50% Fomblin 10% Surfactant -
3057 Y25 20.0% HTH (10%) Light (ICD#2853), Aldrich
(ICD#2960) 10% Water
50% Fomblin 10% Surfactant -
3058 Y25 20.0% HTH (10%) Light (ICD#2853), Aldrich
(ICD#2960) 10% Water
3059 90% 1511 Chloramine T (10%) Aldrich
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
3060 90% 1511 Chloramine B (10%) Aldrich
50% Fomblin o 10% Surfactant -
3061 Y25 20.0% Lyom"'“‘h%%“ €NZYME | | ight (1ICD#2853), | Broomfield
(ICD#2916) ° 10% Water
3064 Cetearyl Alcohol Braue
3065 Cetyl Stearyl Alcohol Braue
PEG-82 Glyceryl
3066 Monotallowate Braue
PEG-82 Glyceryl
3067 Monotallowate Braue
N,N-diethyl-m-toluamide;
3068 product code #207320 Braue
3069 Diazolidinyl Urea Braue
3070 Polyoxyethylene 400 Braue
3071 Glycereth-7 Braue
3072 Smectite Clay Braue
Prop Glycol
3073 Dicaprylate/dicaprate; Braue
batch #64117
Lexemul AS; batch
3074 #63111 Braue
3075 Silicon Dioxide Crystalline Braue
Free
3076 Hydroxyethylcellulose Braue
R12-100 RY92398
Dendretic polymer .
3077 w/trisubstituted Yin, ARL
ethanolamine component
50% Fomblin MgNi(fine) slightly
3107 y25 40.0% hydrided Mg,Ni powder Mainstream
(ICD#2916) (10%, 2943)
50% Fomblin DLC 8(fine), Mg,NiH,+
3108 y25 40.0% Propylene Glycol Butyl Mainstream
(ICD#2916) Ether (10%, 2942)
50% Fomblin TiFeMn(Fine) with
3109 y25 40.0% Methylmethacrylate (10%, Mainstream
(ICD#2916) 2938)
49.9% TiFeMn(Fine) with
3109 Fomblin y25 40.0% Methylmethacrylate Mainstream
(ICD#2959) (9.99%, 2938)
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
50% Fomblin Pe(iﬁtlj\lcl)-rg(ﬂrrc])e)egs I\Flilzgét?on
3110 y25 40.0% broper Mainstream
(ICD#2916) Product (ngzg)ng (10%,
50% Fomblin
3111 y25 40.0% TiFeMn(Fine) (10%, 2939) Mainstream
(ICD#2916)
50% Fomblin I .
3112 y25 40.0% %%’;'Ja';?'a?%cggﬁf Mainstream
(ICD#2916) :
50% Fomblin .
3113 y25 40.0% Nanocrystalline MgO Nantek
(ICD#2916) (10%, 2962)
50% Fomblin
3114 y25 40.0% Zinc oxide (10%, 2963) Nantek
(ICD#2916)
5 .
50% Fomblin KsCo(lll\W15040 Hill, Emory
3115 y25 40.0% (ICD#3481, 10%) U
(ICD#2916) :
RY92398 Dendritic
90% Polymer with
3116 Ethanolamine Active 8% Water Yin, ARL
ICD#2289
Component (2%,
|ICD#3077)
4.12% #3073; 3.86%
#3071, 3.76% #3063;
3.76% #3065; 2.82%
#3066; 2.80% #3075; 0
3119 2.65% #3074: 1.67% 70.98% Water Braue
#3070; 1.20% #3072;
1.11% #3067; 0.85%
#3076; 0.41% #3069
30 wt% Agueous Solution
of RY92398 Dendritic
3121 | 40% 2289 40.0% Polymer with Yin, ARL
Ethanolamine Active
Component (20%,
ICD#3077)
3122 from MAJ Vessley MAJ
Vessley
0,
3123 98% Hexadecyl Braue
Hexadecanote
1 0,
3124 45.0% 45.0% De”dret'csg olymer (2%, Yin, ARL
77)
4.07% #3073; 3.82%
#3071; 3.72% #3063;
0, . 0,
3125 3.712% #3065, 2.79% 70.20% Water Braue

#3066; 2.77% #3075;
2.62% #3074, 1.66%
#3070; 1.18% #3072,
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE= | (PTFE= if any) (%, ICD# if er
Y25) F5A any)
1.10% #3067; 0.85%
#3076; 0.41% #3069;
1.10% #3123
3126 40.0% 40.0% De”dre“czpooggger 3077, | Water (18.0%) Yin, ARL
31.0% MgO Nanoparticles from
3127 62.0% (ICD#2 4"78) Nantek (7.00%, Nantek
ICD#2962)
31.0% ZnO Nanoparticles from
3128 62.0% (ICD#2478) Nantek (7.00%, Nantek
ICD#2963)
50% Fomblin 0
3129 y25 ao% 2017 | 1% ZIg?gZE?S r(gs';:r?)%' Braue
(ICD#2916)
Copolymer 25% VBC;
75% 2-ethylhexyl
3148 methacrylate; TMA Oklahoma
quaternized; solid content: State Univ
0.0691 g/ml;[N+]=0.1117M
IBA
3149 45.5% 45.5% (ICD#2289, 9%) Braue
10% ICD3293 (XE555, Water(10%),
0, 0,
3150 40.0% 30.0% M291 SDK resin) 2853 (10%) USAMRICD
7.5% ICD3293 (XE555
0, 0, !
3151 62.5% 30.0% M291 SDK resin) USAMRICD
7.5% ICD3293 (XE555
0, 0, !
3151 62.6% 29.9% M291 SDK resin) USAMRICD
HPV,W 14040 POM (5%, Hill, Emory
0, 0,
3152 | 50% 2289 45.0% \CD #3154) U
HPV,Mo00,, x Water Hill, Emory
0, 0,
3153 50.0% 45.0% (ICD#3155, 5%) U
3154 HPV,W,,040 x Water Hill, '6”‘0“’
3155 HPV,M0100.40 X Water il Emory
3156 45.0% 4500 | Dendretic Pl‘%mer (3077, 1 \water (9%) Yin, ARL
3157 45.0% 45.0% Dendretic g’ g%“er (8077, 1 Water (9.5%) Yin, ARL
3158 45.0% 45.0% | Dendretie P ;’%“er (8077, 1 water (9.9%) Yin, ARL
3159 45.0% 4500 | Dendretic . ;’%“er (8077, 1 water (9.9%) Yin, ARL
3167 60% PhB/40% MP Shea, UCI
Berkley
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
3168 60% PhB/40% DS Shea, UCI
Berkley
3169 0.0025 M Methylnicotinate Water Braue
3170 0.25 M Methylnicotinate Water Braue
MethylInicotinate 99%
317l (M5,920-3 [93-60-7]) Braue
Polysilsesquioxane with
40% MPTES (SH groups) Shea, UCI
0, 0,
3172 57.8% 38.1% incorporated (ICD#3167, Berkley
4.08%)
Polysilsesquioxane with
60% MPTES (SH groups) Shea, UCI
0, 0,
3173 58.0% 38.0% incorporated(ICD#3301, Berkley
4.06%)
Polysilsesquioxane with
80% MPTES (SH groups) Shea, UCI
0, 0,
3189 58.2% 38.0% incorporated (ICD#3302, Berkley
3.83%)
polysilsesquioxane with
40% TESDS (SS groups) Shea, UCI
0, 0,
3190 57.6% 37.9% incorporated (ICD#3168, Berkley
4.48%)
Polysilsesquioxane with
60% TESDS (SS groups) Shea, UCI
0, 0,
3191 58.0% 37.8% incorporated (ICD#3303, Berkley
4.20%)
Polysilsesquioxane with
80% TESDS (SS groups) Shea, UCI
0, 0,
3192 58.2% 37.9% incorporated (ICD#3304, Berkley
3.92%)
Dendretic Polymer
3200 50.0% 40.0% (ICD#3077, 1%); S330 Water (4%) Yin, ARL
(ICD#2703, 5%)
3201 50.0% 40.0% OPAA Dried Enzyme Broomfield
(10%)
. ICD#2853 (5%), ,
0, 0, 0
3202 50.0% 35.0% OPAA Dried Enzyme (5%) Water (5%) Broomfield
3203 50.0% 40.0% OPAA Dried Enzyme (5%) | ICD#2853 (5%) Broomfield
0
3204 50.0% 400% | OPAAWe Egz)yme (10%, Broomfield
OPAA Wet Enzyme (5%, ICD#2853 (5%), ,
0, 0,
3205 50.0% 35.0% ICD) Water (5%) Broomfield
0,
3206 50.0% 40.0% OPAA Wﬁtc'g‘)zyme (5%, | |cD#o853 (5%) | Broomfield
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
= = if an 0, [ er
PFPE PTFE f any %, ICD# if
Y25) F5A any)
3207 50.0% 40.0% OPAA Dried Enzyme (5%) Water (5%) Broomfield
0,
3209 45.0% 30.0% OPAA Dried Enzyme (5%) ICW;E?%%Q))A’)’ Broomfield
0,
3210 35.0% 30.0% OPAA Dried Enzyme (5%) IC\I?\JZE?%(SI;))A)), Broomfield
I 0
3211 43.4% 43.4% Dendretic %’%‘;“er (L7%., | \water (15.6%) Yin, ARL
Dendretic Polymer
3212 w/perfluoroalkyl end Yin, ARL
groups 17F-PEOX 20/100
Dendritic Polymer
3213 w/perfluoroaryl end groups Yin, ARL
5F-PEOX 20/100
3214 47 3% 47 3% Dendretic Polymer 0 08535 ;DA\fNater Yin, ARL
2 27 (0.540%, ICD#3077) T 699 ) '
Dendretic Polymer with
3215 46.7% 46.7% perfluoroalkyl endgroup Water (5.33%) Yin, ARL
(1.33%, ICD#3212)
Dendretic Polymer with
3216 46.5% 46.5% perfluoroaryl endgroup Water (5.59%) Yin, ARL
(1.40%, ICD#3213)
. CuS0O4
0
3217 45.0% 4500 | Dendretic Polymer (1.49%. | 4 45000s), Water | Yin, ARL
ICD#3077) (8.50%)
Dendretic Polymer .
0, 0, 0,
3218 40.0% 40.0% (10.0%, ICD#3077) Water (10.0%) Yin, ARL
Dendretic Polymer with o
3219 44.3% 44.3% perfluoroaryl endgroup C\l;vsa?; ((%81§E,’//;’) Yin, ARL
(1.41%, ICD#3213) 70
Dendretic Polymer with o
3220 47.2% 47.2% perfluoroalkyl endgroup C\l;vsa(t); (((4)1?:123//;) Yin, ARL
(0.749%, ICD#3212) 70
2% O-lodosobenzoate
anion; 5% Latex
3222 Copolymer (75% butyl Braue
methacrylate; 25%
chloromethylstyrene)
O-iodosobenzoate anion Light surfactant -
w/latex copolymer (14.3%,
3223 ICD #3222); 71.4%, '%3#53533 Braue
ICD#3004 o
3224 Triosyn T50 Beads
3225 Triosyn T40 Beads
3226 Triosyn T50 Fragments
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ICD #

Percent

Base Oil

(PFPE =
Y25)

Percent
Teflon
(PTFE =
F5A

Compound (%, ICD#,
if any)

Other added

compounds

(%, ICD# if
any)

P1/Suppli
er

3227

51.1%

38.0%

Dendretic Polymer with
Perfluoralkyl endgroup
(1.30%, ICD#3212), S330
(ICD 2703, 4.35%)

Water (5.22%)

Yin, ARL

3236

45.1%

45.6%

lodine releasing polymer
(4.56%, ICD#3226)

Water (4.78%)

Biotech

3237

45.0%

42.5%

lodine releasing polymer
(10.0%, ICD#3226)

Water (2.50%)

Biotech

3238

Dendretic Polymer with
Perfluoralkyl endgroup

Yin, ARL

3241

Dendretic Polymer with
Perfluoraryl endgroup

Yin, ARL

3244

55.0%

30.0%

Dendretic Polymer with
Perfluoroaryl endgroup
(0.999%, ICD#3213),
S330 (10.0%, ICD#2703)

Water (3.99%)

Yin, ARL

3245

55.0%

30.0%

Dendretic Polymer with
Pefluoroalkyl Endgroup
(1.02%,ICD#3212), S330
(9.985%, ICD#2703)

Water (4.07%)

Yin, ARL

3246

46.7%

46.7%

Dendretic Polymer (1.33%,
ICD#3077)

Water (5.31%)

Yin, ARL

3247

46.7%

46.7%

Dendretic Polymer with
Perfluoralkyl endgroup
(1.33%, ICD# 3241)

Water (5.31%)

Yin, ARL

3248

46.7%

46.7%

Dendretic Polymer with
Perfluoroaryl endgroup
(1.33%,ICD# 3238)

Water (5.31%)

Yin, ARL

3249

54.9%

30.1%

Dendretic Polymer with
Perfluoroaryl endgroup
(0.998%,ICD# 3241),
S330 (10.0%, ICD 2703)

Water (3.99%)

Yin, ARL

3250

54.9%

30.0%

Dendretic Polymer with
Perfluoroaryl endgroup
(1.00%,ICD# 3238), S330
(10.0%, ICD 2703)

Water (4.00%)

Yin, ARL

3251

50.0%

36.4%

(9.09% ICD#3254)
lodobenzendiacetate
(0.909% ICD#3077)

Water (3.64%)

Yin, ARL

3252

50.0%

36.3%

(9.07% ICD#3254)
lodobenzendiacetate
(0.926% ICD#3238)

Water (3.70%)

Yin, ARL

3253

50.0%

36.4%

Dendretic Polymer with
Perfluoroaryl endgroup
(ICD#3241, 0.911%),
IBDA (ICD 3254, 8.9%)

Water (3.64%)

Yin, ARL

3254

lodobenzene Diacetate
(98%) C6H5I(02CCH3)2
Aldrich Chemical

Aldrich

89



kronmanca
Typewritten Text
89


ICD #

Percent

Base Oil

(PFPE =
Y25)

Percent
Teflon
(PTFE =
F5A

Compound (%, ICD#,
if any)

Other added

compounds

(%, ICD# if
any)

P1/Suppli
er

Company Lot#01008MQ
CAT#17872-1

3258

3+M1 (ZrNi0.95M0.05 +
Methyl Methacrylate)

Mainstream

3259

A3+M3 (ZrNi0.95M0.05 +
2(dimethylamino)ethyl
methacrylate)

Mainstream

3265

47.2%

42.5%

Al1+M1 (TiFe0.9Mn0.1 +
Methyl Methacrylate)
(9.33%, ICD#3257)

Water (1.00%)

Mainstream

3266

47.1%

42.3%

A3+M1 (ZrNi0.95M0.05 +
Methyl Methacrylate)
(9.67%, ICD#3258)

Water (0.996%)

Mainstream

3267

46.5%

42.4%

A3+M3 (ZrNi0.95M0.05 +
2(dimethylamino)ethyl
methacrylate)(10.1%,

ICD#3259)

Water (1.00%)

Mainstream

3268

46.8%

42.6%

Al + M4 (TiFe0.9Mn0.1 +
Styrene) (9.53%,
ICD#3264)

Water (1.09%)

Mainstream

3269

100.0%

Note: Teflon Powder F5A;
Lot#730562

Ausimont

3270

47.7%

46.0%

5F-PZOX 20/100,
Protected Dendretic
Polymer with Perfluoroaryl
endgroup (1.31%
ICD#3242)

Water (5.23%)

Yin, ARL

3271

46.6%

46.6%

5F-PZOX 20/100,
Deprotected Dendretic
Polymer with Perfluoroaryl
endgroup (1.40%
ICD#3243)

Water (5.46%)

Yin, ARL

3272

46.7%

46.7%

17F-PZOX 20/100,
Deprotected Dendretic
Polymer with
Perfluoroalkyl endgroup
(1.33% ICD#3240)

Water (5.33%)

Yin, ARL

3273

46.7%

46.7%

17F-PZ0OX 20/100,
Protected Dendretic
Polymer with Perfluoroaryl
endgroup (1.33%
ICD#3239)

Water (5.33%)

Yin, ARL

3274

K7 PWloTi2040

Eltron

3275

HsPM010V2049

Eltron

3276

H5PV2M010040

Eltron
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
K7PW10Ti2040 X water,;
0, 0, )
3277 49.0% 49.0% (2.00%, ICD#3274) Eltron
H,PV,M0,004 X water;
0, 0, )
3278 48.0% 48.0% (4.00%, ICD#3275) Eltron
KsCo(Il)W10040 Hill, Emory
0, 0, s
3279 43.2% 43.2% (ICD#3281, 13.5%) U
HsPV,M010049 on CeO,
0, 0,
3280 47.6% 47.6% (4.75%, ICD#3276) Eltron
Ligui-Char-Vet Aqueous
3281 Suspension Activated WRAIR
Charcoal, USP
3284 54.0% 36.0% IBA, 10% Aldrich
Dendretic Polymer Water (7.80%), .
0, 0,
3289 44.0% 44.0% (ICD#3077, 1.95%) Na,COj3 (2.44%) Yin, ARL
Dendretic Polymer with o
3290 42.9% 42.8% Perfluoroaryl endgroup NV;/aée(; (7('5’%’% Yin, ARL
(ICD#3241, 1.92%) 28 (1970
Dendretic Polymer with o
3291 43.1% 42.3% Perfluoroaryl endgroup NV;’aé% (7('2%’&) Yin, ARL
(ICD#3238, 1.99%) 28 \BHE
Water (9.84%), .
0, 0
3292 42.6% 42.8% Na,COj (4.75%) Aldrich
3293 XE555 (M291 SDK Resin) Rohm and
Haas
Al1+M1 (TiFe0.9Mn0.1 +
3294 49.6% 40.2% Methyl Methacrylate) Mainstream
(10.3%, ICD#3257)
Al + M4 (TiFe0.9Mn0.1 +
3295 49.8% 41.0% Styrene) (9.21%, Mainstream
ICD#3264)
A3+M1 (ZrNi0.95M0.05 +
3296 49.8% 40.2% Methyl Methacrylate) Mainstream
(10.0%, ICD#3258)
A3+M3 (ZrNi0.95M0.05 +
2(dimethylamino)ethyl .
0, 0,
3297 50.0% 39.9% methacrylate)(10.2%, Mainstream
ICD#3259)
3208 KsCo(111)12040 il Emory
74.8% base Egzﬁﬁ:g;?lzwgrr\ggh Light Surfactant
3299 cream yl enagroup (10.2% 2853), Yin, ARL
(ICD#3004) (ICD#3241, 0.998%), Water (3.99%)
IBDA (ICD#3254, 9.98%) )
Dendretic Polymer with
Perfluoroaryl endgroup
3300 53.2% 34.0% (ICD#3238, 0.851%), Water (3.40%) Yin, ARL

ICD3293 (XE555, M291
SDK resin, 8.5%)
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
3301 40% PhB/60% MP Shea, UCI
Berkley
3302 20% PhB/80% MP Shea, UCI
Berkley
3303 40% PhB/60% DS Shea, UCI
Berkley
3304 20% PhB/80% DS Shea, UCI
Berkley
Polysilsesquioxane
o o containing 60% PhB/40% Shea, UCI
3305 57.3% 40.0% MPTES (ICD#3167, Berkley
2.65%)
3306 Trivorex
10% w/w HsPV,M010040 Activated Carbon CPT
3308 54.0% 37.5% on Activated Carbon Darco G-60 70- Hobson
(ICD#3275, 8.50%) 230 mesh, 60 A (new prep)
Trivorex (ICD#3306 .
0, 0, )
3309 50.0% 40.5% 9.57%) Trivorex
3310 95.1% 0.0% S-330 (ICD#2703, 4.87%) Monsanto
XE555, M291 SDK resin
0, 0, !
3311 94.4% 0.0% (ICD3293 , 5.6%) Braue
3312 93.5% 0.0% DP (ICD#3077, 1.30%) Water (5.21%) Yin, ARL
DP w/Perfluoruoalky! .
0, 0, 0,
3313 93.5% 0.0% (ICD#3238, 1.31%) Water (5.23%) Yin, ARL
Polysilsesquioxane with
3314 96.4% 0.0% Alkylthiol (3.55%, ShBe:r’kﬁéCA
ICD#3167) y
. Light surfactant
3315 79.9% 0.0% 'O?fgg[]/zelrg[)%";segte (10.1% Aldrich
70 ICD#2853)
HsPV,M019040 (503%,
0, 0,
3316 95.0% 0.0% ICD#3275) Eltron
Ti/Mn Alloy (9.93% .
0, 0, 1
3317 90.1% 0.0% ICD#2157) Mainstream
Dendretic Polymer
3318 93.5% 0.0% w/Perfluoruoaryl Water (5.21%) Yin, ARL
(ICD#3241, 1.30%)
73% Perfluoroalkylether; received from
7 ’) il
3319 ) ’ 18% PTFE METTS METTS
HsPV,M019040 (114%,
0, 0,
3320 49.2% 49.7% ICD#3275) Eltron
CPT
3321 53.8% 37.5% Activated Carbon (8.75%) Hobson
(new prep)
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
3322 Activated Carbon (DARCO CPT
G-60, 100 Mesh) Hobson
3323 CLECS Altus
Antigas No. 7 Porton
3327 Lot#ZA270899 Down
3328 45.7% 45.7% 5% MgO Nantek
3329 47.5% 47.5% 5% ZnO Nantek
3330 48.8% 48.8% 2.5% CaO Nantek
3331 45.7% 45.7% 5% TiO Nantek
3332 49.0% 49.0% 2% MgO Nantek
3333 49.0% 49.0% 2% ZnO Nantek
3334 49.0% 49.0% 2% CaO Nantek
3335 48.8% 48.8% 2.5% MgO Nantek
Polyethylene
oxide (300K),
Glycodeoxycholic
acid sodium salt,
polyvinyl alcohol
(water content
3336 52.0% 40.0% OPAA Crystals (1%) 7.1%), Tyloxapol, Altus
isopropanol, 20
mM HEPES pH
7.2 and Tris(2-
carboxyethyl)pho
sphine
hydrochloride
Polyethylene
oxide (100K),
Glycodeoxycholic
acid sodium salt,
polyvinyl alcohol
(water content
3337 52.0% 40.0% OPAA Crystals (1%) 8.2%), Tyloxapol, Altus
isopropanol, 20
mM HEPES pH
7.2 and Tris(2-
carboxyethyl)pho
sphine
hydrochloride
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
Glycodeoxycholic
acid sodium salt,
Polyvinyl alcohol
(water content
7.7%), Tyloxapol,
3338 52.0% 40.0% OPAA Crystals (1%) isopropanol, 20 Altus
mM HEPES pH
7.2 and Tris(2-
carboxyethyl)pho
sphine
hydrochloride
Polyethylene
oxide (100K),
Glycodeoxycholic
acid sodium salt
(water content
3339 52.0% 40.0% OPAA Crystals (1%) | /-/70). Tyloxapol, Altus
isopropanol, 20
mM HEPES pH
7.2 and Tris(2-
carboxyethyl)pho
sphine
hydrochloride
Polyethylene
oxide (100K),
Glycodeoxycholic
acid sodium salt,
(water content
23.26%),
3340 52.0% 40.0% OPAA CLEC (1%) Tyloxapol, Altus
isopropanol, 20
mM HEPES pH
7.2 and Tris(2-
carboxyethyl)pho
sphine
hydrochloride
3341 Polymer 5F-PZOX/PEI CPT
100-20 + Quat (100%) Hobson
Polymer 5F-PZOX/PEI CPT
3342 100-20 + Quat (50%) + G Hobson
(50%)
3343 Polymer 5F-PZOX/PEI CPT
100-20 + G (100%) Hobson
3344 Polymer 17F-PZOX/PEI CPT
100-20 + G (100%) Hobson
3345 Polymer C12-PZOX/PEI CPT
100-20 + Q (100%) Hobson
Polymer C12-PZOX/PEI CPT
3346 100-20 + G (50%) + Q Hobson

(50%)
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
New Dendritic Polymer
o o with Perfluoroaryl 0 ,
3347 47.7% 45.8% endgroup (1.30% Water (5.21%) Yin, ARL
ICD#3343)
New Dendritic Polymer
o o with Perfluoroaryl 0 ,
3348 47.7% 45.8% endgroup (1.33% Water (5.31%) Yin, ARL
ICD#3344)
New Dendritic Polymer
with Perfluoroaryl
3349 55.0% 30.0% endgroup (1.00% Water (4.00%) Yin, ARL
ICD#3343), S330 (10.0%,
ICD 2703)
New Dendritic Polymer
with Perfluoroaryl
3350 55.5% 29.7% endgroup (0.9899% Water (3.96%) Yin, ARL
ICD#3342), S330
(9.899%, ICD#2703)
; CPT
3351 Nanocrystalline CaO Hobson
; CPT
3352 Nanocrystalline MgO Hobson
3353 47.5% 47.5% [NaPOMITIiO; (5%) Nantek
CPT
3354 54.2% 35.6% S-330 (9.95%, ICD#2703) Hobson
(new prep)
Light Surfactant
3358 60.4% 35.0% TSRIOM Catalyst @) | ;cpuogs3 3.0 | Biopraxis
(1.6%) %)
TFO1/F Catalyst (dry/air), . .
0, 0,
3359 62.4% 35.8% (1.8%) Biopraxis
Light Surfactant
3360 60.4% 35.0% FSXOIM Catalyst (ad) | Cpyogs3 3.0 | Biopraxis
(3.0%) %)
Light Surfactant
3361 62.5% 32.9% MMOOIM Catalyst (ad) | 1Cpuogss, 3.1 | Biopraxis
(1.6%) %)
Light Surfactant
TSRO05/M Catalyst (aq) . .
0, 0,
3362 58.5% 35.6% (1.50%, ICD#3545) (ICD#2853, Biopraxis
4.40%)
53.4% Sucrose; 35.6%
Polymer (C-18); 2.7%
3363 OPAA; 7.1% OPH; 1.2% Braue
Bistrispropane (BTP)
Buffer
Dendritic Polymer with
3364 46.5% 46.7% C18 endgroup (1.34%, Water (5.37%) Yin, ARL

ICD#3077)
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ICD #

Percent

Base Oil

(PFPE =
Y25)

Percent
Teflon
(PTFE =
F5A

Compound (%, ICD#,
if any)

Other added

compounds

(%, ICD# if
any)

P1/Suppli
er

3365

45.1%

44.9%

New Dendritic Polymer
with Perfluoroalkyl
endgroup (2.00%

ICD#3344)

Water (8.00%)

Yin, ARL

3366

40.0%

40.0%

IBDA (10.0%, ICD 3254)

Light Surfactant
(10.0%, ICD
2853)

Aldrich

3367

49.7%

40.5%

Al1+M1 (TiFe0.9Mn0.1 +
Methyl Methacrylate)
(9.89%, ICD#3257)

Mainstream

3368

45.2%

45.0%

New Dendritic Polymer
with Perfluoroaryl
endgroup (1.95%

ICD#3343)

Water (7.81%)

Yin, ARL

3369

43.8%

43.8%

New Dendritic Polymer
with Perfluoroaryl
endgroup and quat
function (1.24%,
ICD#3341)

Water (4.95%)

Yin, ARL

3370

43.8%

43.8%

New Dendritic Polymer
with Perfluoroaryl
endgroup and quat
+EtAmine function (1.24%,
ICD#3342)

Water (4.95%)

Yin, ARL

3371

44.1%

44.1%

New Dendritic Polymer
with Perfluoroalkyl
endgroup and quat

function (1.18%,
ICD#3345)

Water (4.74%)

Yin, ARL

3372

44.3%

44.3%

New Dendritic Polymer
with Perfluoroaryl
endgroup and quat
+EtAmine function (1.14%,
ICD#3346)

Water (4.55%)

Yin, ARL

3373

5% [TEAJAUCI, by weight
in 95% CU(N03)2

CPT
Hobson

3374

10% [TEAJAUCI, by weight
in 90% Cu(NO3),

CPT
Hobson

3375

9.95% [TEAJAUCI2 by
weight in 89.95%
Cu(NO:s),; 0.05% DMSO

CPT
Hobson

3376

20% [TEA]AUCI, by weight
in 80% CU(N03)2

CPT
Hobson

3377

47.8%

47.7%

5% [TEA]JAuUCI, by weight
in 95% Cu(NOs),:
(ICD#3373, 4.50%)

Hill, Emory

3378

47.3%

47.4%

10% [TEA]AUCI, by weight
in 90% Cu(NOs),:
(ICD#3374, 5.23%)

Hill, Emory
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ICD #

Percent

Base Oil

(PFPE =
Y25)

Percent
Teflon
(PTFE =
F5A

Compound (%, ICD#,
if any)

Other added

compounds

(%, ICD# if
any)

P1/Suppli
er

3379

47.5%

47.2%

9.95% [TEA]AUCI, by
weight in 89.95%
Cu(NOs),, 0.05% DMSO:
(5.38% ICD#3375)

Hill, Emory

3380

47.5%

47.3%

20% [TEA]AuUCI, by
weight in 80 % Cu(NO3)2:
(5.25%, ICD#3376)

Hill, Emory

3381

57.0%

30.0%

TMOO1/M Catalyst (aq)
(4.49%, ICD#3546)

Light Surfactant
(ICD#2853,
8.53%)

Biopraxis

3447

Insect Repellent Al3-
37220

Braue

3448

47.6%

45.2%

MgO (new) nanoparticles
from Nantek (7.22%,
ICD#3352)

Nantek

3449

61.1%

32.6%

AP-CaO (6.2%, 3351)

Nantek

3450

51.1%

43.6%

Phenyl bridged
polysilsequioxane (5.34%)

Shea, UCI
Berkley

3451

45.6%

44.5%

Dendritic Polymer with
Perfluoroaryl (1.97%,
ICD#3343)

7.91% Water

Yin, ARL

3452

45.8%

44.4%

Dendritic Polymer with
Perfluoroaryl (3.88%,
ICD#3343)

5.94% Water

Yin, ARL

3453

53.1%

40.6%

Dendritic Polymer with
Perfluoroaryl (3.75%,
ICD#3343)

2.50% Water

Yin, ARL

3453

53.0%

40.7%

Dendritic Polymer with
Perfluoroaryl (3.81%,
ICD#3343)

2.50% Water

Yin, ARL

3454

54.2%

37.5%

Dendritic Polymer with
Perfluoroaryl (6.66%,
ICD#3343)

1.67% Water

Yin, ARL

3454

53.9%

37.7%

Dendritic Polymer with
Perfluoroaryl (6.71%,
ICD#3343)

1.74% Water

Yin, ARL

3455

45.0%

45.0%

Dendritic Polymer with
Perfluoroaryl (0.988%,
ICD#3343)

7.99% Water,
1.03% ICD#2853

Yin, ARL

3456

45.4%

44.7%

Dendritic Polymer with
Perfluoroaryl (3.00%,
ICD#3343)

5.92% Water;
0.987%
ICD#2853

Yin, ARL

3457

46.2%

44.0%

Dendritic Polymer with
Perfluoroaryl (1.01%,
ICD#3343)

5.83% Water;
2.93% ICD#2853

Yin, ARL

3458

51.7%

41.5%

Dendritic Polymer with
Perfluoroaryl (2.04%,
ICD#3343)

2.72% Water;
2.09% ICD#2853

Yin, ARL

97



kronmanca
Typewritten Text

kronmanca
Sticky Note
Rejected set by kronmanca

kronmanca
Typewritten Text
97


Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE= | (PTFE= if any) (%, ICD# if er
Y25) F5A any)
Dendritic Polymer with o .
3459 46.3% 43.7% Perfluoroaryi (2.92%, 3261; T)cvgztzesr’& Yin, ARL
ICD#3343) o070
Dendritic Polymer with o .
3460 45.0% 45.0% Perfluoroaryl (1.01%, 5 g;;? f’cvrﬁféés Yin, ARL
ICD#3343) II70
Dendritic Polymer with o
3460 44.7% 44.7% Perfluoroaryl (1.19%, 5 31'610? /If’cvt\)’gtzegég Yin, ARL
ICD#3343) 070
Dendritic Polymer with o .
3461 45.7% 44.3% Perfluoroaryl (4.91%, | :3505 /Iocvli\)lztzeer,SS Yin, ARL
ICD#3344) SO0
Dendritic Polymer with o .
3461 45.5% 44.5% Perfluoroaryl (4.92%, | , 5027 WaIEh | yin, ARL
ICD#3344) 70
Dendritic Polymer with o .
3462 59.4% 33.2% Perfluoroaryl (5.18%, 104;3/4 f:\é\ggg?) Yin, ARL
|ICD#3344) 70
Dendritic Polymer with o .
3463 45.4% 44.6% Perfluoroaryl (4.96%, | , égﬁ T)CVI\D/ZtZeSr:"B Yin, ARL
|CD#3344) IR0
Dendritic Polymer with o .
3464 45.2% 44.6% Perfluoroaryl (2.01%, | 2)12030 /."CVStheéé;g Yin, ARL
ICD#3344) '
Dendritic Polymer with
3465 45.1% 44.9% Perfluoroaryl (5.02%, 5.00% ICD#2853 Yin, ARL
ICD#3343)
3466 TiO, LH2-65 Nantek
3467 APCaO JCW1-2 Nantek
3468 APMgO #285 Nantek
3469 ZnO LH2-85 Nantek
Fluorolink 7004
3470 38.1% 42.9% Lupasol (9.7%) (1.9 %), Water TDA
(7.4%)
Fluorolink 7004
3471 26.5% 49.2% Lupasol (15.1%) (3.1%), Water TDA
(6.1%)
3479 50.0% 50.0% ICD#2289 prepared by Yin, ARL
extruder
3481 KsCo(Il)W 19040 Hill, Emory
Potassium O,0'- CPT
3486 Dioctanylphosphorodithioa Hobson

te
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
3487 Dithiophosphoric acid CPT
0O,0O'-dioctyl ester Hobson
Potassium O,0'- CPT
3488 49.2% 45.6% Dioctanylphosphorodithioa Hobson
te (ICD#3486, 5.21%) (new prep)
20% TEAAUCI,/20%
3493 CuSO4/TBANO; non POM Hill, Emory
compound
Dendritic Polymer with
Perfluoroaryl (1% .
0, 0, !
3496 44.5% 44.5% ICD#3344) prepared by Trace Water Yin, ARL
extruder at ARL
3510 APMgO Nantek
3511 [Ag5PV2M010040]APMgO Nantek
3512 ZnO Nantek
3513 [Ag5PV2M010040]ZnO Nantek
3514 APTIO, Nantek
3515 [Ag5PV2M010040]APTi02 Nantek
3516 50.0% 45.0% 5.00%, ICD#3493 Hill, Emory
1. REF #DQD 110100:
1% perfluoroalkyl
3517 45.0% 45.0% dendrimer (17F-PEOX 9% Water Yin, ARL
similar to ICD#3344)
prepared by extruder
1. REF#DQD 101600:
1% perfluoroaryl
3518 45.0% 45.0% dendrimer (17F-PEOX 9% Water Yin, ARL
similar to ICD#3343)
prepared by extruder
Aerogel prepared
3519 51.5% 46.1% Magnesium oxide (AP- Nantek
MgO) (2.40%, ICD#3510)
Aerogel prepared
Magnesium oxide (AP-
0, 0,
3520 49.7% 47.8% MgO)/AgsPVaM0,0040 Nantek
(POM) (2.48%, ICD#3511)
Aerogel prepared
Magnesium oxide (AP-
0 0,
3520 49.7% 47.8% MgO)/AdsPVaM010040 Nantek
(POM) (2.56%, ICD#3511)
3520 49.7% 47.8% Aerogel prepared Nantek

Magnesium oxide (AP-
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
MgO)/Ag5PV2MOmO40
(POM) (2.56%, ICD#3511)
Zinc oxide (2.55%
0, 0, !
3521 49.8% 47.6% ICD#3512) Nantek
Zinc oxide
3522 50.1% 47.5% (Zn0))/AgsPV;M014040 Nantek
(POM) (2.50%, ICD#3513)
Aerogel prepared Titanium
3523 50.0% 47.5% oxide (AP-TiO,) (2.51%, Nantek
ICD#3514)
Aerogel prepared Titanium
o o oxide (AP-
3524 49.8% 47.6% Ti0,)/AgsPVaM010040 Nantek
(POM) (2.55%, ICD#3515)
A|203 (5Um) (254%,
0, 0,
3525 50.0% 47.5% ICD#3480) A Ternay
Al,03 (130020) (2.53%,
0, 0,
3526 50.0% 47.5% ICD#3494) A Ternay
40% DS/60% PhB Shea, UCI
0, 0, ’
3530 50.1% 48.9% (1.00%, ICD#3168) Berkley
60% DS/40% PhB (1.11% Shea, UCI
0 0 1 L
3531 50.5% 49.4% \CD#3303) Berkley
80% DS/20% PhB Shea, UCI
0, 0, ’
3532 50.0% 48.8% (1.17%, ICD#3304) Berkley
3533 50.0% 47.5% Silica Gel (SiO,) (2.50%) Shea, UC|
Berkley
. . Shea, UCI
3534 Silica Gel (SiO,) Berkley
100% Ph-B THF/solvent Shea, UCI
3539
procedure Berkley
100% Ph-B EtOH/Water Shea, UCI
3540
procedure Berkley
3541 40% MP/Ph-B Shea, UCI
Berkley
3542 40% MP/Ph-B Shea, UCI
Berkley
Shea, UCI
0 - 1
3543 40% MP/Ph-B Berkley
TSRO5M Extracellular
3544 precipitate (Manganese Biopraxis
Sulfide) Solid
TSRO5M Extracellular
precipitate (Manganese . .
3545 Sulfide) Aqueous Biopraxis
Suspension
TMOO01/M Extracellular
3546 precipitate (Manganese Biopraxis

Oxide) Solid
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
TMOO01/M Extracellular
precipitate (Manganese . .
3547 Oxide) Aqueous Biopraxis
Suspension
100% PhB/THF (5.32% Shea, UCI
0 0 L 1
3548 51.1% 43.6% |CD#3530) Berkley
100% PhB/EtOH (5.34% Shea, UCI
0 0 1 L
3549 51.1% 43.6% ICD#3540) Berkley
40% MP/ PhB (5.33% Shea, UCI
0 0 1 L
3550 51.1% 43.6% ICD#3541) Berkley
40% MP/ PhB (5.32% Shea, UCI
0 0 1 L
3551 51.1% 43.6% ICD#3542) Berkley
40% MP/ PhB (5.34% Shea, UCI
0, 0, ’ [l
3552 51.1% 43.6% ICD#3543) Berkley
40% MP/ PhB (5.38% Shea, UCI
0, 0, ’ [l
3552 51.0% 43.6% ICD#3543) Berkley
Surfactant - Light
TSRO5/M catalyst (2.48%, (2.31%, . .
0, 0,
3553 48.3% 44.8% ICD#3544) ICD#2853), water Biopraxis
(2.12%)
Surfactant - Light
TMOO1/M catalyst (2.70%, (2.13%, . .
0, 0,
3554 48.2% 44.9% ICD#3546) ICD#2853), water Biopraxis
(2.12%)
0
3555 51.1% a76% | TSROS/ :\égi?éﬁ)(m"’ %, Biopraxis
0,
3556 50.6% 46.8% | MO0/ :\égﬁ‘éﬁsg)(z'% %, Biopraxis
Surfactant - Light
3557 48.0% 44.9% T?SRg;f/':" %‘éﬂggq) (2.00%, Biopraxis
) ’ ICD#2853)
Surfactant - Light
3558 49.0% 44.0% T'&O&}({/’\" %‘éﬂ&t 4(%Q) (2.00%, Biopraxis
0 ICD#2853)
3564 Impran
Surfactant - Light
MSRO5/F catalyst (2.38%, (2.51%, . .
0, 0,
3565 46.7% 45.5% ICD#3577) ICD#2853), water Biopraxis
(2.89%)
surfactant - Light
MSRO9/F catalyst (3.06%, (3.10%, . .
0, 0,
3566 45.5% 46.3% ICD#3581) ICD#2853), water Biopraxis
(2.12%)
Surfactant - Light
TSRO02/M catalyst (1.98%, (2.35%, . .
0, 0,
3567 46.0% 47.0% ICD#3583) ICD#2853), water Biopraxis
(2.67%)
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ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
surfactant - Light
MSRO3/F catalyst (2.13%, (2.34%, . .
0, 0,
3568 46.7% 46.4% ICD#3579) ICD#2853), water Biopraxis
(2.00%)
Surfactant - Light
TFRO3/F1 catalyst (2.44%, (2.28%, . .
0, 0,
3569 47.2% 45.9% ICD#3575) ICD#2853), water Biopraxis
(2.24%)
Surfactant - Light
3570 49.7% 43.4% Ma%%?,j': %‘éﬂg?(;@ (1.97%, Biopraxis
o070, ICD#2853)
Surfactant - Light
3571 48.1% 44.9% Ma%%': %‘é%sgs(;)@ (2.07%, Biopraxis
I ICD#2853)
Surfactant - Light
3572 48.2% 44.8% T(S4Rg72(f/'v' %‘Ea#%ssts%q) (2.11%, Biopraxis
170 ICD#2853)
Surfactant - Light
3573 55.20% 38.8% Maga%f fgéﬂgs(;q) (1.83%, Biopraxis
70 ICD#2853)
Surfactant - Light
3574 48.1% 44.9% TFR?j’gslo /Ca;aS'% (aq) (2.03%, Biopraxis
IO, ICD#2853)
3575 TFRO3/F1 _caxtracellular Biopraxis
precipitate
3576 TFRO3/F1 _caxtracellular Biopraxis
precipitate
3577 MSRO5/F g)gtracellular Biopraxis
precipitate
3578 MSRO5/F g)gtracellular Biopraxis
precipitate
3579 MSRO3/F g)gtracellular Biopraxis
precipitate
3580 MSRO3/F g)gtracellular Biopraxis
precipitate
3581 MSRO09/F g)gtracellular Biopraxis
precipitate
3582 MSRO09/F g)gtracellular Biopraxis
precipitate
3583 TSR02/M gx}racellular Biopraxis
precipitate
TSRO02/M extracellular . .
3584 precipitate Biopraxis
Russian
0, 0, 0,
3585 47.5% 47.4% Impran (5.09%, ICD#3564) material
Potassium Organic
3587 45.0% 44.9% dithiophosphate O,0'- Synthesis
dibutyl ester (1.00%, Laboratory
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
ICD#3586)
Surfactant - Light
TFRO3/M (2.61%, (2.15%, . .
0, 0,
3598 50.6% 42.6% ICD#3592) ICD#2853), water Biopraxis
(2.01%)
Surfactant - Light
0,
3599 55.2% 38.6% TFROI:)’C/'\S%?Q%M %, (1.88%, Biopraxis
ICD#2853)
Surfactant - Light
MSRO6/F (3.12%, (2.00%, . .
0, 0,
3600 47.3% 44.2% ICD#3594) ICD#2853), water Biopraxis
(3.37%)
Surfactant - Light
0
3601 48.4% 44.6% MSR?g/g%%)ggm %, (2.03%, Biopraxis
ICD#2853)
Surfactant - Light
TFOO01/F5 (2.46%, (2.14%, . .
0, 0,
3602 50.3% 43.2% ICD#3596) ICD#2853), water Biopraxis
(1.96%)
Surfactant - Light
0,
3603 48.0% 44.8% TFooll(/:FDS#(tgggg'OS %, (2.07%, Biopraxis
ICD#2853)
Diethanolamine modified
(DEAM). Cross-linked
Polystyrene/divinylbenzen
3604 " .
e copolymer modified with
1.2 mmol/g
diethanolamine. Univ of Bath
Diethanolamine modified
(DEAM). Cross-linked
3605 polystyrene/divinylbenzen
e copolymer modified with
1.5 mmol/g
diethanolamine. Univ of Bath
Diethanolamine modified
(DEAM). Cross-linked
Polystyrene/divinylbenzen
3606 " .
e copolymer modified with
1.0 mmol/g
diethanolamine. Univ of Bath
Dendtiric Polymer (C12- .
3607 20-100)+G Yin, ARL
Dendtiric Polymer (5F- .
3608 0ZOX/PZI) Yin, ARL
0, 0,
3609 60.0% 40.0% DD010901B Yin, ARL
0, 0,
3610 55.0% 45.0% DDO010901A Yin, ARL
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ICD #

Percent

Base Oil

(PFPE =
Y25)

Percent
Teflon
(PTFE =
F5A

Compound (%, ICD#,
if any)

Other added

compounds

(%, ICD# if
any)

P1/Suppli
er

3611

50.0%

40.0%

ICD#3608 (DD01180, 15F-
PZOX/PZI) 2%

Water 8%

Yin, ARL

3612

50.0%

40.0%

ICD#3607 (DD012301A,
C12-20-100+G) 2%

Water 8%

Yin, ARL

3613

54.0%

36.0%

DDO012301A (C12-20-
100)+G (2%)

Water 8%

Yin, ARL

3622

49.5%

38.1%

OPAA-2 0.95%

Tyloxapol (1.9%),
Polyethyethylene
oxide (300K M.
W., 0.18%),
Glycodeoxycholic
Acis Sodium Salt
(0.09%), 10%
polyvinyl alcohol
(1.85%), 20 nM
MOPS (3.69%),
Isopropanol
(3.69%)

Altus

3623

49.5%

38.1%

OPAA-2 0.95%

Tyloxapol (1.9%),
Polyethyethylene
oxide (600K M.
W., 0.18%),
Glycodeoxycholic
Acis Sodium Salt
(0.09%), 10%
polyvinyl alcohol
(1.85%), 20 nM
MOPS (3.69%),
Isopropanol
(3.69%)

Altus

3624

49.5%

38.1%

OPAA-2 0.95%

Tyloxapol (1.9%),
Polyethyethylene
oxide (900K M.
W., 0.18%),
Glycodeoxycholic
Acis Sodium Salt
(0.09%), 10%
polyvinyl alcohol
(1.85%), 20 nM
MOPS (3.69%),
Isopropanol
(3.69%)

Altus

3625

49.5%

38.1%

OPAA-2 0.95%

Polyethyethylene
oxide (100K M.
W., 0.18%),
Glycodeoxycholic
Acis Sodium Salt
(0.09%), 10%
polyvinyl alcohol
(1.85%), 20 nM

Altus

104



kronmanca
Typewritten Text
104


ICD #

Percent

Base Oil

(PFPE =
Y25)

Percent
Teflon
(PTFE =
F5A

Compound (%, ICD#,
if any)

Other added

compounds

(%, ICD# if
any)

P1/Suppli
er

MOPS (3.69%),
Isopropanol
(0.92%), water
(2.77%)

3626

49.5%

38.1%

OPAA-2 0.95%

Polyethyethylene
oxide (100K M.
W., 0.19%),
Glycodeoxycholic
Acis Sodium Salt
(0.09%), 10%
polyvinyl alcohol
(1.88%), 20 nM
MOPS (3.76%),
Isopropanol
(0.94%), water
(2.63%), 25%
Jeffamine T-4.3
(0.01%)

Altus

3627

49.5%

38.1%

OPAA-2 0.95%

Polyethyethylene
oxide (100K M.
W., 0.19%),
Glycodeoxycholic
Acis Sodium Salt
(0.10%), 10%
polyvinyl alcohol
(1.91%), 20 nM
MOPS (3.83%),
Isopropanol
(0.96%), water
(2.49%), 25%
Jeffamine T-4.3
(0.03%)

Altus

3628

APMgO

Nantek

3629

[2Mol % CeCuNO;]TiO,

Nantek

3630

49.2%

46.4%

PS/DVB 1.19 mmol/g
DEAM (2.45%, ICD#3604)

Water (0.983%),
surfactant - light
(0.995%,
ICD#2853)

James, Univ
of Bath

3631

47.9%

47.8%

PS/DVB 1.54 mmol/g
DEAM (2.38%, ICD#3605)

Water (0.954%),
surfactant - light
(0.954%,
ICD#2853)

James, Univ
of Bath

3632

49.2%

46.6%

PS/DVB 0.98 mmol/g
DEAM (2.33%, ICD#3606)

Water (0.932%),
surfactant - light
(0.932%,
ICD#2853)

James, Univ
of Bath

3633

50.0%

47.5%

[2Mol % CeCuNOs] on AP-
TiO, (2.50%, ICD#3629)

Nantek
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ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
ApMgO (2.49%,
0, 0,
3634 50.2% 47.3% ICD#3628) Nantek
Hill, Emory
3635 (CH3)3V6019/C802 U
3649 NasPV,M010040 Hill, Iamory
3650 AgNO; Hill, Iamory
3651 AgsPV,M014040 Hill, Iamory
Zamani
0, 0, !
3655 Zn 95% Pd 5% Alloy WRAIR
Zamani
0, 0, !
3656 Zn 90% Pd 10% Alloy WRAIR
Zamani
0, 0, !
3657 Zn 80% Pd 20% Alloy WRAIR
Petrolatum ?%; mineral oil Zamani
3658 ?%,; ceresin ?%; lanolin '
alcohol ?% WRAIR
Zn 80% Pd 20% alloy Zamani
3660 (49.5%, ICD#3657); WRAIR,
(50.5%, ICD#3658)
3661 10%[NasPV,M0150.]TiO; Hill, Emory
3662 10%[NasPV>M01604]MgO il Emory
3663 Aerogel prepared Titanium CPT
oxide (AP-TiO,) Hobson
10%[Na5PV2M010040]Ti02
0, 0,
3664 52.6% 44.9% (2.50%, ICD#3661) Nantek
lO%[Na5PV2MoloO4o]MgO
0, 0,
3665 52.5% 45.0% (2.50%, ICD#3662) Nantek
NasPV,M0100.40 (2.48%,
0, 0,
3666 52.8% 44.7% ICD#3649) Nantek
AgsPV,M010040 (2.31%,
0, 0,
3667 48.4% 40.6% |CD#3651) Nantek
3668 52.5% 45.0% AgNO; (2.49%, ICD#3650) Nantek
0 0 (CH3)3V5019/C902 (249%, Hill, Emory
3669 52.6% 44.9% ICD#3635) U
Pd (5%)/Zn from Zamani, .
Zamani,
3670 51.2% 47.3% WRAIR (1.55%, WRAIR
ICD#3655)
Pd (10%)/Zn from Zamani, Zamani
0, 0, 0, !
3671 51.4% 47.1% WRAIR (1.50%, WRAIR

ICD#3656)
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
Pd (20%)/Zn from Zamani, Zamani,
0, 0,
3672 50.5% 48.0% WRAIR (1.5%, 3657) WRAIR
Aerogel prepared Titanium
3673 50.1% 47.4% oxide (AP-TiO,) (2.51%, Nantek
ICD#3663)
3692 60% TBANO3; 20% Hill, Emory
TEAAUC,; 20% CuSO, U
Green Powder; Hill, Emory
0 0 ! ’
3693 47.5% 47.5% (ICD#3692, 4.5%) U
3696 6.5% HsPV,M010040, Hill, Emory
93.5% Celite U
3697 6.6% HsPV,M010040, Hill, Emory
93.4% Silica gel U
6.5% HsPV,M0100.40 ON cPT
3698 54.0% 37.5% 93.5% Celite (ICD#3696,
Hobson
8.5%)
6.6% HsPV5:M010040, CPT
3699 54.0% 37.5% 93.4% Silica Gel Hobson
(ICD#3697, 8.5%)
3700 Nanoscale CeO, Nantek
5wt% HsPV>2M019040
3704 (ICD#2848) on CeO, Nantek
(ICD#3700)
5wt% NasPVsoM0410049
3705 (ICD#3649) on CeO, Nantek
(ICD#3700)
5wt% AgsPV,M010040
3706 (ICD#3651) on Ce0O2 Nantek
(ICD#3700)
42% Cu(CIO), x 6Water;
3707 40% POM; 18% Cu(NO3) Nantek
x 2.5Water
Nanoscale CeO,
0, 0,
3708 50.1% 46.9% (ICD#3700, 3.00%) Nantek
5wt% H5PV2M010040
(ICD#2848) on CeO,
0, 0,
3709 50.0% 47.0% (ICD#3700) (ICD#3704, Nantek
3.00%)
5wt% NasPV,M010049
(ICD#3649) on CeO2
0, 0,
3710 50.0% 47.0% (ICD#3700) (ICD#3705, Nantek
3.00%)
5wit% Ag5PV2M010040
(ICD#3651) on CeO,
0, 0,
3711 50.0% 47.0% (ICD#3700) (ICD#3706, Nantek
3.00%)
Lupasol P (polyethylene Fluorolink 7004 CPT
0, 0,
3112 47.8% 32.1% | imine) ICD#3720, 9.48%) |  (ICD#3719, Hobson
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
2.71%),Water
(7.93%)
Fluorolink 7004
Lupasol P (polyethylene (ICD#3719, CPT
0, 0,
3713 48.3% 32.2% imine) (ICD#3720, 6.96%) 2.58%), Water Hobson
(9.94%)
Fluorolink 7004
Lupasol P (polyethylene (ICD#3719, 2.19 CPT
0, 0,
3714 59.8% 14.9% imine) (ICD#3720, 19.9%) %), Water Hobson
(3.18%)
Fluoorlink 7004
Lupasol P (polyethylene (ICD#3719, CPT
0, 0,
3715 45.0% 2L.0% | imine) (ICD#3720, 25.0%) | 2.00%), Water Hobson
(7.00%)
Fluorolink 7004
Lupasol P (polyethylene (ICD#3719, CPT
0, 0,
3716 43.1% 24.9% imine) (ICD#3720, 25.0%) 1.99%), Water Hobson
(4.97%)
Fluorolink 7004
Lupasol P (polyethylene (ICD#3719, CPT
0, 0,
3rir 39.9% 29.9% imine) (ICD#3720, 25.0%) 2.00%), Water Hobson
(3.19%)
Fluorolink 7004
Lupasol P (polyethylene (ICD#3719, CPT
0, 0,
3718 34.9% 29.9% imine) (ICD#3720, 25.0%) 2.00%), Water Hobson
(8.18%)
Fluorolink 7004, 1,
Propene, 1,1,2,3,3,3-
hexafluoro-, telomers with Ausimont
3719 chlorotrifluoroethene, USA. Inc
oxidized, reduced, ethyl '
ester, hydrolyzed, CAS
#220182-27-4.
Lupasol P, a 50:50 wt %
3720 mixture of water and BASF Corp
aziridine, homopolymer,
CAS #9002-98-6.
Lupasol P (polyethylene
3724 55.0% 25.0% imine) modified by C18 Water (10%) Yin, ARL
(ICD#3723, 10%)
Lupasol P (polyethylene
3725 40.0% 40.0% imine) modified by C18 Water (10%) Yin, ARL
(ICD#3723, 10%)
C18 PEOX 20/100 + G .
0, 0, 0
3726 55.0% 25.0% (ICD#3077, 10%) Water (10%) Yin, ARL
C18 PEOX 20/100 + G .
0, 0, 0
3727 40.0% 40.0% (ICD#3077, 10%) Water (10%) Yin, ARL
3728 55.0% 25.0% Lupasol P (polyethylene Yin, ARL

imine) (ICD#3720, 20%)
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
Lupasol P (polyethylene .
0, 0,
3729 40.0% 40.0% imine) (ICD#3720, 20%) Yin, ARL
Fluorolink 7005, a
perfluoropolyether
3730 derivative (PFPE-CONH- Ausimont
(CH2)3-(OCH2CH3)18- USA, Inc
CH3) from Ausimont,
CAS# not assigned
Lupasol SC 61B,
hydroxyethylated
373l polyethylenimine, Product BASF Corp
ID#NLE 555415.
Lupasol WF (water free),
polyethylenimine, (CH,-
3732 CH,-NH-)x Product ID# BASF Corp
NLE 187702, CAS# 9002-
98-6.
Lupasol G20 water free,
polyethylenimine, Product
3733 ID#NLE 555415, CAS# BASF Corp
25987-06-8.
3735 47.7% 47.3% Au/Cu (ICD#3374; 5.00%) CPT
Hobson
_ CPT
3736 50.2% 45.7% ICD#3692; 4.20%
Hobson
Cu(ClO,), x 6Water,
Cu(NO3), x 2.5 Water
POM 40% [TBA salt of CPT
0, 0,
8737 47.70% 47.30% CU(OHZ)FEZ(P2W1505G)(P2 Hobson
CU2(0H2)2W13052)A -16]
(3707, 5.0%)
Lupasol P (polyethylene Fluorolink 7004 .
0, 0,
3742 38.0% 33.0% imine) (ICD#3720, 26%) | (ICD#3719,3%) | Y™ ARL
Lupasol P (polyethylene Fluorolink 7005 :
0, 0,
3743 38.0% 33.0% imine) (ICD#3720, 26%) | (ICD#3730,3%) | Y™ ARL
C18 PEOX 20/100 + G 0.05 M, LaClsin .
0, 0, ’
3744 55.0% 25.0% (ICD#3077, 10%) Water (10%) Yin, ARL
0.05 M, LaCl; in Water Fluorolink 7005 .
0, 0, '
3745 38.0% 33.0% (26%) (ICD#3730, 3%) Yin, ARL
Fluorolink 7004
Lupasol SC (ICD#3731, (ICD#3719, CPT
0, 0,
3746 40.0% 45.1% 10.0%) 2.00%), water Hobson
(2.93%)
Fluorolink 7004
Lupasol SC (ICD#3731, (ICD#3719, CPT
0, 0,
3rar 39.8% 39.8% 10.0%) 2.19%), water Hobson
(8.35%)
Lupasol SC (ICD#3731, Fluorolink 7005 CPT
0, 0,
3748 39.9% 39.9% 10.0%) (ICD#3730, Hobson
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
1.00%), water
(9.18%)
Fluorolink 7005
Lupasol SC (ICD#3731, (ICD#3730, CPT
0, 0,
3749 35.4% 43.7% 14.9%) 1.01%), water Hobson
(4.97%)
Fluorolink 7004
Lupasol SC (ICD#3731, (ICD#3719, CPT
0, 0,
3750 34.0% 44.0% 15.0%) 2.00%), water Hobson
(5.00%)
Fluorolink 7004
Lupasol G20 (ICD#3733, (ICD#3719, CPT
0, 0,
3751 40.0% 39.8% 10.0%) 1.99%), water Hobson
(8.17%)
Fluorolink 7004
Lupasol G20 (ICD#3733, (ICD#3719, CPT
0, 0,
3752 39.9% 42.9% 10.0%) 2.00%), water Hobson
(5.19%)
Fluorolink 7005
Lupasol G20 (ICD#3733, (ICD#3730, CPT
0, 0,
3753 39.9% 42.9% 10.0%) 1.04%), water Hobson
(6.19%)
Fluorolink 7005
Lupasol G20 (ICD#3733, (ICD#3730, CPT
0, 0,
3754 36.0% 43.0% 15.0%) 1.04%), water Hobson
(5.00%)
Fluorolink 7004
Lupasol Water Free (ICD#3719, CPT
0, 0,
3755 39.9% 39.9% (ICD#3732, 10.0%) 2.00%), water Hobson
(8.18%)
Fluorolink 7004
Lupasol Water Free (ICD#3719, CPT
0, 0,
3756 39.9% 34.9% (ICD#3732, 10.0%) 2.00%), water Hobson
(13.2%)
Fluorolink 7005
Lupasol Water Free (ICD#3730, CPT
0, 0,
3757 40.0% 35.0% (ICD#3732, 10.0%) 1.08%), water Hobson
(13.8%)
Fluorolink 7005
Lupasol Water Free (ICD#3730, CPT
0, 0,
3758 44.0% 35.0% (ICD#3732, 15.0%) 1.00%), water Hobson
(5.00%)
Fluorolink 7005
Lupasol P (polyethylene (ICD#3730, CPT
0, 0,
3759 43.5% 356% | imine) 1ICD#3720, 14.8%) | 0.988%) water | Hobson
(5.14%)
Fluorolink 7005
Lupasol P (polyethylene CPT
0, 0,
3760 43.8% 36.2% | imine) ICD#3720, 19.0%) (|gg§307/30, Hobson
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Percent Percent Other added
ICD # Base Qil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE= | (PTFE = if any) (%, ICD# if er
Y25) F5A any)
Lupasol FG,
ethylenediamine-
ethylenimine copolymer,
3766 (C2H8N2.C2H5N)X BASF Corp.
Product#NCS 971991,
CAS#25987-06-8.
PAA-HCL-3L, 50.4 wt %
aqueous solution of CPT
3767 homopolymer of 2-propen-
) ; Hobson
1-amine hydrochloride,
CAS #71550-12-4.
3768 41.8% 49.1% S-330 (ICD#2703, 9.91%) Yin, ARL
Light Surfactant .
0, 0, . 0,
3769 40.0% 40.0% IBDA (ICD#3254; 10%) | 1 =pua710: 1006y | YIM ARL
ICD3293 (XE555, M291 .
0, 0, '
3770 62.5% 30.0% SDK resin) 7.5% Yin, ARL
. Fluorolink 7004
3771 | 38.0% 33.0% Lupasol EBE,LC)D#WZO' (ICD#3719, Yin, ARL
0 3.00%)
. Fluorolink 7005
3772 38.0% 33.0% Lupasol Gzzgo/(')CD#3733’ (ICD#3730, Yin, ARL
0 3.00%)
. Fluorolink 7004
3773 38.0% 33.0% Lupasol G;g(y(')CD#E’?%’ (ICD#3719, Yin, ARL
0 3.00%)
. Fluorolink 7004
3774 38.0% 33.0% Lupasol 52%(350#3731, (ICD#3719, Yin, ARL
0 3.00%)
. Fluorolink 7005
3775 38.0% 33.0% Lupasol SZ%SES)CD#WBL (ICD#3730, Yin, ARL
° 3.00%)
Fluorolink 7005
3778 38.0% 32.9% Lupasol \Z’\é'zl(o'/%D#:mz’ (ICD#3730, HggsTon
7P 2.89%)
Fluorolink 7004
3779 | 37.9% 33.09% | Lupasol \2’\(’3':19/%[’#3732’ (ICD#3719, o
70 2.99%)
Fluorolink 7005
3780 38.0% 32.9% Lupasol ZFSO((!/C)D#WGG' (ICD#3730, Hf):stTon
70 3.09%)
Fluorolink 7004
3781 37.9% 33.0% Lupasol 2':?1((!/0)'3#3766' (ICD#3719, Hg:tl):)s-gn
70 3.04%)
Fluorolink 7004
Lupasol FG (ICD#3766, (ICD#3719,
13.0%); 1.50%); CPT
0, 0,
3782 38.0% 32.9% Lupasol WF (ICD#3732, Fluorolink 7005 Hobson
13.1%) (ICD#3730,
1.50%)
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
Fluorolink 7005
Lupasol Water Free CPT
0, 0,
3786 38.0% 32.9% (ICD#3732, 26.1%) (ICD#3730, Hobson
3.04%)
Fluorolink 7004
Lupasol Water Free CPT
0, 0,
3787 37.9% 33.0% (ICD#3732, 26.0%) (ICD#3719, Hobson
3.00%)
. Fluorolink 7004
3790 38.0% 33.0% Lupasol G20 (ICD#3733; (ICD#3719, Yin, ARL
26%)
3.0%)
Fluorolink 7005
3791 38.0% 33.0% Lupasol WF (ICD#3732, (ICD#3730, Yin, ARL
26%)
3.0%)
Fluorolink 7005
3792 38.0% 33.0% Lupasol FG (ICD#3766, (ICD#3730, Yin, ARL
26%)
3.0%)
Fluorolink 7005
Lupasol P (ICD#3720: (ICD#3730, .
0, 0,
3793 34.5% 30.0% 23.6%) 2.7%); Water Yin, ARL
(9.0%)
Fluorolink 7005 CPT
3808 49.1% 45.0% Dytek EP (4.91%) (ICD#3730,
Hobson
1.00%)
Lupasol WF (ICD#3732, Fluorolink 7005 CPT
3809 37.9% 33.1% 21.02%); Dytek EP (ICD#3730, Hobson
(5.03%) 3.02%)
Fluorolink 7004 CPT
3810 48.9% 45.0% Dytek EP (5.05%) (ICD#3719,
Hobson
1.06%)
Lupasol FG (ICD#3766, Fluorolink 7005 CPT
3811 37.8% 33.0% 21.13%); Dytek EP (ICD#3730, Hobson
(5.03%) 3.04%)
3815 Cu(ll); Otf; NO3 Hill, Emory
3816 POM; CU(Il); Otf; NO3 Hill, Emory
POM; CU(Il); Otf; NO3 .
3817 (different POM) Hill, Emory
NO1-51-2 (ICD#3815; CPT
0, 0, '
3818 47.5% 47.3% 5.2206) Hobson
NO2-51-2 (ICD#3816; CPT
0, 0, '
3819 47.5% 47.4% 5.08%) Hobson
NO4-53-2 (ICD#3817; CPT
0, 0, )
3820 47.6% 47.4% 5.0296) Hobson
Polymer ID: FPD#6 CPT
0 0,
3821 54.7% 40.9% (ICD#3822; 4.429%) Hobson
3822 FDP#6 Univ of CA,
Berkley
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
3823 Lupasol FG + 10% C12 BASF Corp.
3824 Lupasol WF + 10% C12 BASF Corp.
Fluorolink 7004
Lupasol FG + 10% C12
0, 0,
3825 39.9% 38.3% (ICD#3823, 20.46%) (ICD#3719, BASF Corp.
1.34%)
Fluorolink 7005
Lupasol FG + 10% C12
0, 0,
3826 39.3% 38.6% (ICD#3823, 21.00%) (ICD#3730, BASF Corp.
1.17%)
Fluorolink 7004
Lupasol WF + 10% C12
0, )
3827 39.4% 39.2% (ICD#3824, 19.61%) (ICD#3719, BASF Corp.
1.77%)
Fluorolink 7005
Lupasol WF + 10% C12
0,
3828 40.5% 38.8% (ICD#3824, 19.42%) (ICD#3730, BASF Corp.
1.26%)
Lupasol P (ICD#3720, Fluorolink 7005
0, 0,
3829 38.0% 33.0% 26%) (ICD#3730, 3%) BASF Corp.
Lupasol G20 (ICD#3733, Fluorolink 7005
0, 0,
3830 38.0% 33.0% 26%) (ICD#3730, 3%) BASF Corp.
Lupasol SC (ICD#3731, Fluorolink 7005
0, 0,
3831 38.0% 33.0% 26%) (ICD#3730, 3%) BASF Corp.
Lupasol WF (ICD#3732, Fluorolink 7005
0, 0,
3832 38.0% 33.0% 26%) (ICD#3730, 3%) BASF Corp.
Lupasol FG (ICD#3766, Fluorolink 7004
0, 0,
3833 38.0% 33.0% 26%) (ICD#3719, 3%) BASF Corp.
Lupasol FG (ICD#3766, F'“%m"”sk ;805
13%); 1 5(f!/ )DE ik | BasE
3834 38.0% 33.0% i .5%); Fluorolin orp.
Lupasol WF (ICD#3732, 7004 (ICD#3719,
13%)
1.5%)
LUpaSO|1\£V§3f(!/$P#3732’ Fluorolink 7005
0, 0, . ’
3835 38.4% 32.7% Lupasol FG (ICD#3766, (ICBD(;#ZS’OZL)%O, BASF Corp.
13.13%) e
L“paso'l\év',iz(('yf)'?#?’nz’ Fluorolink 7005
0, 0, ) !
3836 37.8% 32.7% Lupasol G20 (ICD#3733, (ICsD:f:;?Q BASF Corp.
13.32%) 70
Lupasoll\:/gVI;G((l)/(o:)I.D#3732, Fluorolink 7005
0, 0, . 1]
3837 37.9% 32.8% Lupasol SC (ICD#3731, (I%D:;Z?O, BASF Corp.
13.06%) HoTP
L“paso'l‘g’géf'y‘j)?#3732’ Fluorolink 7005
3838 38.2% 32.5% i ' (ICD#3730, BASF Corp.
Lupasol P (ICD#3720, 3.04%)
13.13%) S0
Lupasol P (ICD#3720, Fluorolink 7005
0, 0,
3839 37.9% 32.8% 13.16%); (ICD#3730, BASF Corp.
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
Lupasol FG (ICD#37686, 3.08%)
13.07%)
LUpaSO1I3P5(,:_I)$5#37ZO’ Fluorolink 7005
0, 0, ) '
3840 37.5% 32.8% Lupasol G20 (ICD#3733, (I%D(?%Z?O, BASF Corp.
13.06%) 170
L“pasollBPZ%jS#?’no' Fluorolink 7005
0 0 : )
3841 37.9% 32.9% Lupasol SC (ICD#3731, (ICZDQ#%Z;%O, BASF Corp.
12.99%) S0
LuDaSO;g%é!i)P#WGG’ Fluorolink 7005
0 0 : ’
3842 37.8% 32.8% Lupasol SC (ICD#3731, (IC3D8#730Z:)%0, BASF Corp.
12.89%) S
Hupasol SC ﬁg)[_’#3731’ Fluorolink 7005
0 0 . '
3843 37.7% 32.9% Lupasol G20 (ICD#3733, (I%D;;ZL;»O, BASF Corp.
13.14%) ee”n
Lupasol G123(3)/§)I.CD#3733, Fluorolink 7005
0, 0, !
3844 38.0% 33.0% Lupasol FG (ICD#3766, (IC?§37)30, BASF Corp.
13%) 7P
60% 1,4-
3850 bis9triethoxysilyl)benzene; Shea, UCI
40% 3- Berkley
aminopropyltriethoxysilane
bridged
o o polysilsesquioxane of 60% Shea, UCI
3851 47.4% 41.2% PhB and 40% APTES Berkley
(ICD#3850; 5.36%)
Lupasol LU 321, a 15:80:5
wt % mixture of formamide
3852 polymer (Product ID# NLE BASF Corp.
073991) water, and
sodium formate.
Fluorolink 7005
Lupasol LU 321 (ICD#3730,
0, 0,
3853 30.8% 45.7% (ICD#3852, 16.98%) 2.41%): water | BASF Corp.
(4.10%)
Fluorolink 7005
Lupasol LU 321
0, 0,
3854 34.8% 39.6% (ICD#3852, 22.96%) (ICD3730, BASF Corp.
2.64%)
Fluorolink 7004
Lupasol LU 321 (ICD#3719,
0, 0,
3855 38.3% 35.4% (ICD#3852, 20.11%) 1.05%); water | SASF Corp.
(5.12%)
Fluorolink 7004
Lupasol LU 321
0, 0,
3856 37.9% 35.2% (ICD#3852, 25.18%) (IClilgi(J?/i)Q, BASF Corp.
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
Lupasol LU 321 .
3857 38.0% 32.9% (ICD#3852, 13.04%); Fll(JI(()Zrlglgk?;gos BASF Corp
' ' Lupasol G20 (ICD#3733, 2.97%) ’ '
13.04%) =
3858 38.2% 32.9% (lclbu%a;sozl'l_fsizslo/o); Fltllcggl;;r;(?;gos BASF Cor,
: : Lupasol WF (ICD#3732, 210%) | P-
12.81%) U
3859 |  33.5% 40.9% ('Clbu’%a;gzl’l_fl%zzlo/"); Flzggigl;;gos BASF Cor
~7 o7 Lupasol SC (ICD#3731, 2.66%) ' P
11.63%) o0
3860 35.2% 37.7% (|C|bu£3a§502|,l_fz_3222%@; Fll(JI(()Zrlglgk?;gos BASF Cor
£/ 70 Lupasol P (ICD#3720, 5 78%) P-
12.13%) 1070
( C"D“£3a§5°2' szs’szzl() ) Fluorolink 7005
3861 35.6% 36.6% . ’ (ICD#3730, BASF Corp.
Lupasol FG (ICD#3766, 3.14%)
12.37%) S
Dytek EP, 1,3-
3863 pentanediamine, CAS# Dytek
589-37-7.
PAA-10C, 10.3 wt %

3868 aqueous solution of NittoBoseki
homopolymer of 2-propen- Co, Ltd
1-amine, CAS#30551-89-4

Fluorolink 7004 CPT

3871 33.7% 40.7% ICD#3867 (22.64%) (ICD#3719,

Hobson
2.93%)
Fluorolink 7005 CPT

3872 37.8% 32.9% ICD#3867 (26.09%) (ICD#3730,

Hobson
3.18%)
Fluorolink 7004 CPT

3873 28.2% 52.1% ICD#3868 (18.86%) (ICD#3719, b

0.76%) Hobson
Fluorolink 7005 CPT
3874 25.4% 54.9% ICD#3868 (17.63%) (ICD#3730, b
2.07%) Hobson
Fluorolink 7005
ICD#3867 (11.64%) CPT
0, 0,
3875 34.0% 39.7% ICD#3868 (11.95%) (ICD#3730, Hobson
2.76%)
- CPT
0, -
3877 [2Mol % AgNOs]AP-TiIO, Hobson
3878 [10%[Na5PV2M010040]AP' CPT
TiO, Hobson
[2Mol % CPT

3879 CeNO3)s/Cu(NO3),]AP-

TiO Hobson
2

115



kronmanca
Typewritten Text
115


Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
CPT
3880 AP-MgO Hobson
3882 Cu(Krytox), METTS
Styrene/divinylbenzene
3883 sulfonate(METSS) METTS
Lupasoll\ISVI;Z((l/Sl)l?#3732, Fluorolink 7005
0, 0, . ’ .
3884 37.8% 32.7% Lupasol G20 (ICD#3733, (IC3D:13(;1)%0, Yin, ARL
13.32%) 70
L“paSO'l\éV',ié('y%P#3732’ Fluorolink 7005
0, 0, ' ! I
3885 37.9% 32.8% Lupasol SC (ICD#3731, (|CSD§;Z§,0, Yin, ARL
13.06%) o708
LupasollsPl(flsgjo[))#WZO, Fluorolink 7005
0, 0, . ’ .
3886 37.9% 32.8% Lupasol FG (ICD#3766, (|03D§t§;\;30, Yin, ARL
13.07%) HeTR
L“pasol'3p5goc/0[)’#372°' Fluorolink 7005
0, 0, ) ! I
3887 37.5% 32.8% Lupasol G20 (ICD 3733, (|C3D8#73(;:)30, Yin, ARL
13.06%) 70
3889 TFOO1/FD aq Biopraxis
3890 TFOO1/FS aq Biopraxis
3891 TFOO1/FC aq Biopraxis
3892 TFOO01/MS aq Biopraxis
3893 TFOO01/FD Biopraxis
3894 TFOO1/FS Biopraxis
3895 TFOO01/FC Biopraxis
3896 TFO01/MS Biopraxis
Light Surfactant
0,
3898 58.5% 35.60 | |OROSM catalyst (1.50%, | Ty puoess, Biopraxis
|ICD#3544)
4.40%)
Light Surfactant
0,
3899 57.0% 30.00 | MOOLM catalyst (4.49%, | % puoes3, Biopraxis
ICD#3546)
8.53%)
LUpaSTSPZ(‘:;S#WZO’ Fluorolink 7005
0, 0, . ’ .
3900 37.9% 32.9% Lupasol SC (ICD#3731, (|(:2D§;Z§,o, Yin, ARL
12.99%) 170
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
LUpaS()Ilg%é!g)P#WGG’ Fluorolink 7005
0, 0, ' ! I
3901 37.8% 32.8% Lupasol SC (ICD#3731, (I%D:%Z?O, Yin, ARL
12.89%) 70
L“paSO'lgcé 55)9#3731' Fluorolink 7005
0, 0, ) ’ i
3902 37.7% 32.9% Lupasol G20 (ICD#3733, (I%Dj;;i)%o, Yin, ARL
13.14%) '
Lupasol1(“1224gl/()c)!3#3733, Fluorolink 7005
0 0, 5 ’ i
3903 34.1% 40.1% Lupasol FG (ICD#3766, (ICZDg#;Z:)’sO, Yin, ARL
11.66%) 2O
[10%[NasPV,M0100.40]AP- .
0, 0,
3905 50.0% 45.0% TiO, (ICD#3878, 5.0%) Yin, ARL
AP-MgO (Lot#01-009) .
0, 0,
3906 50.0% 45.0% (ICD#3880, 5.0%) Yin, ARL
[2Mol %
3907 50.0% 47.5% CeNO3)s/Cu(NO3),]AP- Yin, ARL
TiO, (ICD#3879, 2.5%)
AP-MgO (Lot#01-009) .
0, 0,
3908 50.2% 47.3% (ICD#3880, 2.5%) Yin, ARL
[10%[NasPV,M0100.40]AP- .
0, 0,
3909 52.6% 44.9% TiO, (ICD#3878, 2.5%) Yin, ARL
Light Surfactant
3910 49.2% 45.4% TFOO1/FD (IOCD#3893’ (ICD#2853, CPT
2.65%) 2.79%) Hobson
Light Surfactant
3911 49.1% 45.3% TFOO1/FD (IOCD#3893’ (ICD#2853, CPT
3.52%) 2.13%) Hobson
Light Surfactant
3912 49.8% 43.2% TFOOL/FD (IOCD#3893’ (ICD#2853, CPT
5.06%) 2.00%) Hobson
Light Surfactant
3913 49.5% 41.7% TFOOL/ E%&CD#SB%' (ICD#2853, CPT
.93%) 1.89%) Hobson
Light Surfactant
3914 48.1% 40.2% TFOOL/FD (ICD#3893, (ICD#2853, CPT
9.55%) 2.21%) Hobson
Light Surfactant
3915 49.6% 45.5% TROOL/FS (ICD#3894, (ICD#2853, CPT
2.62%) 2.320%) Hobson
Light Surfactant
3916 48.8% 45.4% TFOO1/FS (IOCD#3894’ (ICD#2853, CPT
3.62%) 2.14%) Hobson
Light Surfactant
3917 48.5% 46.0% LA (IOCD#3894’ (ICD#2853, CPT
3.89%) 1.67%) Hobson
TFOO1/FS (ICD#3894 Light Surfactant CPT
0, 0, '
3918 47.8% 43.1% 6.93%) (ICD#2853, Hobson
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y 25) F5A any)
2.10%)
Light Surfactant
3919 47 7% 40.6% TFOOllgS7 SO%D#ES% (ICD#2853, Hgtl)’sTon
1e70 1.94%)
Light Surfactant
3920 49.6% 45.3% TFooY S%LS)D #3895, (ICD#2853, HngSTon
1970 1.94%)
Light Surfactant
3921 50.8% 43.6% TFO0Y/ g%%f)D #3895, (ICD#2853, HggsTon
0170 2.03%)
Light Surfactant
3022 | 50.6% 42.4% TFooY Z%gof)D #3895, (ICD#2853, Hobeon
-0070 2.04%)
Light Surfactant
3923 50.1% 41.1% TFO0Y ';%gof)D #3895, (ICD#2853, HSESTon
-0370 2.15%)
Light Surfactant
3924 46.9% 42.6% TFO0Y/ ';%'0%3 #3895, (ICD#2853, Hf)’t'fsfm
970 1.75%)
Light Surfactant
3925 55.7% 50.3% Trooy “5'555(('5)'3#3896’ (ICD#2853, Hgg’s{,n
2970 2.16%)
Light Surfactant
3926 49.4% 44.6% Trooy '\é'SG ﬂf)D#‘gS%’ (ICD#2853, Hgtf’s{,n
%70 2.31%)
Light Surfactant
3927 48.1% 44.4% Trooy '\é'%éﬂf)[)#%%' (ICD#2853, Hg:STon
Leo 2.39%)
Light Surfactant
3928 47.0% 43.6% TROOY '\;'i ﬂf)D#%%’ (ICD#2853, HSESTon
070 2.10%)
Light Surfactant
3929 49.5% 39.2% TFOOl/I\gil(‘IVC )D#3896, (ICD#2853, Hgt?szm
9470 2.07%)
Light Surfactant
3930 43.2% 45.1% TFOOY Fg 38(;'5 DA388%, (ICD#2853, Hfﬂn
U070 2.05%)
Light Surfactant
3931 |  43.3% 455% | TFOOFS 2209)0 DAS890. | (icDisss, Hobeon
70 1.83%)
Light Surfactant
3932 42.6% 46.1% | TFO0U " ggé')c D#389L |~ (icDwasss3, Hoheon
070 1.87%)
Light Surfactant
3933 | 45.0% a29% | TFOOUMS ggé')c P#3892, | icDH28s3, Hobeon
IU70 2.20%)
3934 TMOO01/MC Biopraxis
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Percent Percent Other added
ICD # Base Oil Teflon Compqund (%, ICD#, compouan P1/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
3935 TSR02/MC Biopraxis
3936 TSRO2/MF Biopraxis
3937 MSRO6/FL Biopraxis
3938 TMOO01/MG Biopraxis
3939 MSRO5/FL Biopraxis
3940 MSRO3/MF Biopraxis
3941 MSRO3/MLA Biopraxis
3942 MSRO3/FL Biopraxis
3943 MSRO6/ML Biopraxis
3944 MSRO03/MX Biopraxis
3945 MSRO05/ML Biopraxis
3946 MSRO03/MLB Biopraxis
3947 TSR02/MX Biopraxis
3948 TSR02/MX aq Biopraxis
3949 MSRO03/MX aq Biopraxis
3950 MSRO3/FL aq Biopraxis
3951 MSRO5/FL aq Biopraxis
3952 MSRO03/MF aq Biopraxis
3953 TSRO2/MF aq Biopraxis
3954 TSRO2/ML aq Biopraxis
3955 MSRO6/FL aq Biopraxis
3956 TMOO01/MG aq Biopraxis
3957 TMOO01/MC aq Biopraxis
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
3958 MSRO3/MLA aq Biopraxis
3959 MSRO6/ML aq Biopraxis
3960 MSRO5/ML aq Biopraxis
3961 MSRO3/MLB aq Biopraxis
Styrene/divinylbenzene
3963 52.5% 45.0% sulfonate(METSS) Yin, ARL
(ICD#3883, 2.5%)
3964 47.9% 47.9% Cu(Krytox), (ICD#3882, Yin, ARL
4.2%)
[2Mol % AgNOs]AP-TIO, .
0, 0,
3965 52.5% 45.0% (ICD#3877, 2.5%) Yin, ARL
Fluorolink 7004
3070 | 37.9% 33.09% | Lupasol %Flg'/C)D#?’m’ (ICD#3719, Yin, ARL
=70 3.00%)
Fluorolink 7004
Lupasol LU 321 .
0, 0,
3971 37.9% 35.2% (ICD#3852, 25.17%) (|(:1D7#§y70)19, Yin, ARL
Fluorolink 7005
Lupasol LU 321 .
0, 0,
3972 34.8% 39.6% (ICD#3852, 22.97%) (|02Dgt§)/70:)30, Yin, ARL
10%[Na5PV2M010040]MgO .
0, 0,
3973 52.5% 45.0% (ICD#3662, 2.50%) Yin, ARL
Light Surfactant
3974 46.5% 48.1% TMO01/ ':\3"29((!/0)[)#3934' (ICD#2853, HSESTon
=570 2.10%)
Light Surfactant
3975 47.0% 48.4% TSR02/ '\é'%z(c'f)[’#:gg%’ (ICD#2853, Hgtf’sTon
Ve 2.52%)
Light Surfactant
3976 47.0% 48.5% TSR02/ 2/IES§/:)D#3936, (ICD#2853, Hggszn
70 2.52%)
Light Surfactant
3977 47.5% 48.2% MSR%/; ';lél)/C)D#3937' (ICD#2853, HggsTon
270 2.43%)
Light Surfactant
3978 47.0% 48.5% T™OOL/ '\2"(22(0'/313#3938' (ICD#2853, oo
' 2.02%)
Light Surfactant
3979 47.3% 48.2% MSROS/ZF 'éi'(f)D#3939' (ICD#2853, HSESTon
=70 2.02%)
Light Surfactant
3980 47.0% 48.5% MSRO3/ ';"EZ((',/C)D#SMO' (ICD#2853, Hggszn
e 2.05%)
MSRO3/MLA (ICD#3941, | Light Surfactant CPT
0, 0,
3981 46.9% 48.3% 2.81%) (ICD#2853, Hobson
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
2.08%)
Light Surfactant
3982 50.1% 45.5% MSRO3/§I§£§IO/C)D#3942, (ICD#2853, H(o:tl)DsTon
270 1.96%)
Light Surfactant
3983 48.3% 51.0% MSROG/gMél((I)/C)D#3943‘ (ICD#2853, Hggs-gn
070 2.02%)
Light Surfactant
3984 46.9% 48.4% MSRO3/ 2”;(7((!/0)[)#3944' (ICD#2853, Hgtf’sTon
70 2.06%)
Light Surfactant
3985 46.9% 48.4% MSROS5/ gﬂgé!yc)o#sws, (ICD#2853, Hggszn
Y70 2.13%)
Light Surfactant
3986 47.2% 48.2% MSRO3/ “QLSE;(S/'():D#%“B’ (ICD#2853, Hgtf’sTon
970 2.03%)
Light Surfactant
3987 46.9% 48.3% TSROZ/'\ZAESE)D#:SWW’ (ICD#2853, Hf):l?sTon
D70 2.31%)
H5P/Silica (ICD#3697 .
0, 0, !
3993 54.0% 37.5% 8.50%) Yin, ARL
LUpaSO|1V3Vgé(I)/S)P#3732’ Fluorolink 7005
3994 38.2% 32.5% ) ' (ICD#3730, Yin, ARL
Lupasol P (ICD#3720, 3.09%)
13.13%) i
Phenyl Bridge Shea, UCI
3995 - .
Polysilsesquioxane Berkley
3996 50.0% 48.0% (ICD#3816, 2.00%) Yin, ARL
Fluorolink 7004
3997 33.7% 40.7% (ICD#3867, 22.64%) (ICD#3719, Yin, ARL
2.95%)
Fluorolink 7005
3998 37.4% 33.6% (ICD#3867, 25.83%) (ICD#3730, Yin, ARL
3.16%)
Fluorolink 7004
3999 28.2% 52.1% (ICD#3868, 18.88%) (ICD#3719, Yin, ARL
0.76%)
Fluorolink 7005
4000 25.4% 54.9% (ICD#3868, 17.62%) (ICD#3730, Yin, ARL
2.07%)
Light Surfactant
TSR02/MX aq CPT
0, 0,
4006 45.0% 50.6% (ICD#3948, 2.42%) (ICD#2853, Hobson
1.96%)
Light Surfactant
MSRO03/MX aq CPT
0, 0,
4007 42.7% 53.2% (ICD#3949, 2.29%) (ICngéz?& Hobson
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Percent Percent Other added
icp # | Base Oil Teflon | Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = | (PTFE = if any) (%, ICD# if er
Y 25) F5A any)
Light Surfactant
MSRO3/FL aq CPT
0, 0,
4008 41.2% 54.8% (ICD#3950, 2.20%) (ICD#2853, Hobson
1.78%)
Light Surfactant
MSROS5/FL aq CPT
0, 0,
4009 45.5% 50.1% (ICD#3951. 2.44%) (ICD#2853, Hobson
2.01%)
Light Surfactant
MSRO3/MF aq CPT
0, 0,
4010 44.7% 50.9% (ICD#3952, 2.39%) (ICD#2853, Hobson
1.96%)
Light Surfactant
TSRO2/MF aq CPT
0, 0,
4011 | 44.6% >1.1% (ICD#3953, 2.40%) ('C1D§7%J2§’3' Hobson
Light Surfactant
TSRO2/ML aq CPT
0, 0,
4012 46.8% 48.7% (ICD#3954. 2.51%) (ICD#2853, Hobson
2.05%)
Light Surfactant
MSRO6/FL aq CPT
4013 44.5% 51.1% o (ICD#2853,
(ICD#3955, 2.40%) 2.00%) Hobson
Light Surfactant
TMOO1/MG aq CPT
0, 0,
4014 44.2% 51.4% (ICD#3956. 2.39%) (ICD#2853, Hobson
2.00%)
Light Surfactant
TMOO01/MC aq CPT
0, 0,
4015 45.6% 49.9% (ICD#3957, 2.45%) (ICD#2853, Hobson
2.03%)
Light Surfactant
MSRO3/MLA aq CPT
0, 0,
4016 46.7% 48.4% (ICD¥3958, 2.51%) (ICD#2853, Hobson
2.06%)
Light Surfactant
MSRO6/ML aq CPT
0 0,
4017 46.2% 49.3% (ICD#3959, 2.49%) (ICD##2853, Hobson
2.07%)
Light Surfactant
MSRO5/ML aq CPT
0, 0,
4018 46.3% 49.2% (ICD#3960, 2.48%) (ICD#2853, Hobson
2.07%)
Light Surfactant
MSRO3/MLB aq CPT
0, 0,
4019 46.3% 49.2% (ICD#3961, 2.50%) (ICD#2853, Hobson
2.05%)
Fluorolink 7005
Lupasol P (ICD#3720, (ICD#3730,
13.52%); 1.50%); -
0, 0,
4020 37.6% 32.9% Lupasol G (ICD#3733, Fluorolink 7004 vin, ARL
13.08%) (ICD#3719,
1.50%)
Lupasol P ('C[)’#3720' Fluorolink 7005
13.10%); -
0 9 !
4021 38.3% 32.6% Lupasol WF (ICD#3732, (|c3[>8#§;:)30, Yin, ARL
13.09%) o
Lupasol WF (ICD#3732, | . . -ooc
12.75%); i
0 9 !
4022 38.5% 32.7% Lupasol FG (ICD#3766, ('%ng?o' Yin ARL
13.15%) o
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE= | (PTFE = if any) (%, ICD# if er
Y25) F5A any)
[5Wt%
4023 50.0% 47.0% AgsPV,>M016040]Ce0, Yin, ARL
(ICD#4025, 3.00%)
[5Wt% .
4024 NasPV,M010045]CeO, Hill, Emory
[5Wi% .
4025 AgsPV,M015040]Ce0, Hill, Emory
[5wt%
4026 50.0% 47.0% NasPV,M010040]CeO, Yin, ARL
(ICD#4024, 3.00%)
4027 50.0% 47.0% (ICD#3995; 3.00%) Yin, ARL
4028 54.0% 36.0% S-330 (ICD#2703, 10.0%) Yin, ARL
Fluorolink 7005
Lupasol P (ICD#3720, (ICD#3730,
13.17%): 1.50%): .
0, 0,
4029 37.9% 32.8% Lupasol FG (ICD#3766, | Fluorolink 7004 | M ARL
13.07%) (ICD#3719,
1.50%)
Fluorolink 7005
4032 43.9% 41.6% Lupasol G20 (ICD#3733, (ICD#3730, CPT
13.02%) 1.50%) Hobson
Fluorolink 7005
4033 46.8% 46.0% Lupasol %24%(%:'3#3733’ (ICD#3730, HggsTon
070 0.75%)
Fluorolink 7005
4034 44.0% 41.5% Lupasol WF (ICD#3732, (ICD#3730, CPT
13.02%) 1.50%) Hobson
Fluorolink 7005
4035 47.3% 45.5% Lupasol \évzsgc;D#smz, (ICD#3730, Hgtf’sTon
7P 0.74%)
. Fluorolink 7004
4036 43.4% 40.6% Lupasol G20 (ICD#3733; (ICD#3719, CPT
14.34%) .65%) Hobson
. Fluorolink 7004
4037 46.7% 45.2% Lupasol ?2202(2/'():'3#3733’ (ICD#3719, H(o:tI)DsTon
ee7o 0.83%)
Fluorolink 7004
4038 44.0% 41.5% Lupasol FG (ICD#3766, (ICD#3719, CPT
13.00%) 1.50%) Hobson
Fluorolink 7004
4039 47.1% 45.6% Lupasol 6F (531((!/0)[)#3766' (ICD#3719, HggsTon
=70 0.75%)
Fluorolink 7005
4040 44.1% 41.4% Lupasol FG (ICD#3766, (ICD#3730, CPT
13.01%) 1.50%) Hobson
Lupasol FG (ICD#3766, | Fluorolink 7005 CPT
0, 0,
4041 47.0% 45.7% 6.53%) (ICD#3730, Hobson
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
0.75%)
Fluorolink 7005
Lupasol FG (ICD#3766, (ICD#3730,
6.50%); 0.75%): CPT
0, 0,
4042 44.0% 41.5% Lupasol WF (ICD#3732, Fluorolink 7004 Hobson
6.50%) (ICD#3719,
0.75%)
Fluorolink 7005
Lupasol FG (ICD#3766, (ICD#3730,
3.36%); 0.39%); CPT
0 0 7 L
4043 48.7% 47.2% Lupasol WF (ICD#3732, Fluorolink 7004 Hobson
3.36%) (ICD#3719,
0.39%)
Fluorolink 7005
4044 44.9% 40.7% L“pasol'; éﬁ/D)#?’nO' (ICD#3730, Hf):lI)DsTon
I 1.49%)
Fluorolink 7005
4045 48.0% 44.8% Lupasol6P3g§/3I)D#3720, (ICD#3730, H(o:tI)DsTon
2970 0.74%)
Fluorolink 7004
4046 50.7% 32.6% Lupasol WF (ICD#3732, (ICD#3719, CPT
14.97%) Hobson
1.77%)
. Fluorolink 7004
4047 47.9% 36.0% L”pasol'fl(ﬁ/[;#wzo' (ICD#3719, HSESTon
inhids 1.99%)
Fluorolink 7004
4048 | 50.3% 4149 | Lupasol \7’\"'1:5(0'/(;[’#3732’ (ICD#3719, o
970 0.88%)
. Fluorolink 7004
4049 49.0% 42.9% LupasoIYPoggI;)#SDO, (ICD#3719, HggsTon
70 0.99%)
Fluorolink 7005
Lupasol P (ICD#3720, (ICD#3730,
13.14%); 1.50%); .
0, 0,
4050 38.2% 32.5% Lupasol WF (ICD#3732, Fluorolink 7004 Yin, ARL
13.09%) (ICD#3719,
1.50%)
Fluorolink 7005
Lupasol G20 (ICD#3733, (ICD#3730,
13.33%); 1.50%); .
0 0 ' '
4051 37.8% 32.1% Lupasol FG (ICD#3766, | Fluorolink 7004 | Y™ ARL
13.13%) (ICD#3719,
1.50%)
Fluorolink 7005
Lupasol G20 (ICD#3733, (ICD#3730,
13.33%); 1.50%); .
0, 0,
4052 37.8% 32.1% Lupasol WF (ICD#3732, | Fluorolink 7004 | Y™™ ARL
13.13%) (ICD#3719,
1.50%)
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
50mM Minocycline in PEG
4069 ointment USP + 2% J Nicholson
DMSO (w/w)
50mM Doxycycline in PEG
4071 ointment USP + 2% J Nicholson
DMSO (w/w)
8mM Doxycycline in .
4072 DMSO J Nicholson
4088 8.93% NanoActive TiO, Nantek
2.27% (AgNO3, AgNO;
4089 coated NanoActive TiO,) Nantek
2.29% (physical mixture:
4090 Cu/Cu, FePOM, Nantek
NanoActive TiO,)
4091 4.55% NanoActive SiO2 Nantek
4132 Formulation unknown METSS
Corp
4133 Formulation unknown METSS
Corp
METSS
4134 Cu (krytox), Comp
4135 Formulation unknown METSS
Corp
Philip
4136 Formulation unknown Bartram,
APG-EA
S-330
ICD#4136, 7.0%;
0 0 1 1
4142 65.0% 14.0% ICD#3663. 7.0% (ICD#2703, Braue
7.0%)
S-330
4143 66.0% 20.0% ICD#4136, 7.0% (ICD#2703, Braue
7.0%)
S-330
ICD#3003 53.0%;
0, 0, ’
4144 17.0% 17.0% ICD#3663 8.0% (ICD#2703, Braue
5.0%)
S-330
4145 65.0% 15.0% ICD#4136, 5.0% (ICD#2703, Braue
15.0%)
S-330
4146 65.0% 20.0% ICD#3663, 5.0% (ICD#2703, Braue
10.0%)
4148 NanoActlvg Titanium Nantek
Oxide
S-330
4149 60.0% 20.0% ICD#4136, 10.0% (ICD#2703, Braue
10.0%)
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Percent Percent Other added
ICD # Base Qil Teflon Compound (%, ICD#, | compounds P1/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
S-330
4150 66.0% 20.0% ICD#4136, 7.0% (ICD#2703, Braue
7.0%)
S-330
4151 60.0% 22.0% ICD#3663, 16.0% (ICD#2703, Braue
2.0%)
S-330
4152 70.0% 13.0% ICD#4136, 14.0% (ICD#2703, Braue
3.0%)
S-330
4153 60.0% 35.0% ICD#4136, 4.0% (ICD#2703, Braue
1.0%)
S-330
4154 64.0% 18.0% ICD#4136, 9.0% (ICD#2703, Braue
9.0%)
S-330
4155 60.0% 20.0% ICD#3663, 10.0% (ICD#2703, Braue
10.0%)
S-330
4156 70.0% 10.0% ICD#4136, 10.0% (ICD#2703, Braue
10.0%)
S-330
ICD#3003 11.0%;
4158 68.0% ICD#4136 18.0% (I03D§§703, Braue
.0%)
S-330
4159 60.0% 20.0% ICD#4148, 10.0% (ICD#2703, Braue
10.0%)
S-330
4160 64.0% 20.0% ICD#4136, 8.0% (ICD#2703, Braue
8.0%)
S-330
4161 64.0% 20.0% ICD#4136, 6.0% (ICD#2703, Braue
10.0%)
4162 Formulation unknown
4163 Formulation unknown
S-330
4164 60.0% 20.0% ICD#4162, 10.0% (ICD#2703, Braue
10.0%)
S-330
4165 60.0% 20.0% ICD#4163, 10.0% (ICD#2703, Braue
10.0%)
4166 54.5% 27.3% ICD#4162, 18.2% Braue
4167 54.3% 36.6% ICD#4162, 9.0% Braue
4168 60.0% 20.0% ICD#4163, 20.0% Braue

126



kronmanca
Typewritten Text
126


Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds | PI/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)
4169 50.0% 47.5% ICD#4148, 2.5% Braue
S-330
4170 60.0% 20.0% ICD#4132, 10.0% (ICD#2703, Braue
10.0%)
S-330
4171 60.0% 10.0% ICD#4132, 10.0% (ICD#2703, Braue
20.0%)
S-330
4172 55.0% 25.0% ICD#4132, 10.0% (ICD#2703, Braue
10.0%)
S-330
4173 55.0% 25.0% ICD#4133, 10.0% (ICD#2703, Braue
10.0%)
S-330
4174 56.0% 22.0% ICD#4132, 11.0% (ICD#2703, Braue
11.0%)
S-330
4175 60.0% 20.0% ICD#4133, 10.0% (ICD#2703, Braue
10.0%)
ICD#3003 90.0%;
4176 ICD#4133 10.0% Braue
ICD#3003 90.0%;
4177 ICD#4132 10.0% Braue
S-330
4178 50.4% 24.7% ICD#3447, 12.4% (ICD#2703, Braue
12.4%)
4179 57.0% 14.0% ICD#4133, 19.0% Braue
4180 71.0% 26.0% ICD#4133, 13.0% Braue
S-330
4181 40.0% 30.0% ICD#4134, 20.0% (ICD#2703, Braue
10.0%)
S-330
4182 40.0% 30.0% ICD#4135, 20.0% (ICD#2703, Braue
10.0%)
S-330
4183 22.0% 22.0% ICD#4134, 45.0% (ICD#2703, Braue
11.0%)
S-330
4184 22.0% 22.0% ICD#4135, 45.0% (ICD#2703, Braue
11.0%)
S-330
4188 20.0% 25.0% ICD#4134, 40.0% (ICD#2703, Braue
15.0%)
S-330
4189 13.0% 20.0% ICD#4134, 47.0% (ICD#2703, Braue
20.0%)
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Percent Percent Other added
ICD # Base Oil Teflon Compound (%, ICD#, | compounds P1/Suppli
(PFPE = (PTFE = if any) (%, ICD# if er
Y25) F5A any)

S-330

4204 20.0% 20.0% ICD#4134, 40.0% (ICD#2703, Braue
20.0%)

4205 29.0% 49.0% ICD#4134, 22.0% Braue
S-330

4206 21.0% 17.0% ICD#4134, 45.0% (ICD#2703, Braue
17.0%)
S-330

4207 18.0% 20.0% ICD#4134, 45.0% (ICD#2703, Braue
17.0%)
S-330

4208 18.0% 20.0% ICD#4134, 45.0% (ICD#2703, Braue
17.0%)
S-330

4209 40.0% 20.0% ICD#4134, 20.0% (ICD#2703, Braue
20.0%)
S-330

4210 15.0% 20.0% ICD#4134, 45.0% (ICD#2703, Braue
20.0%)
S-330

4211 13.0% 20.0% ICD#4134, 47.0% (ICD#2703, Braue
20.0%)
S-330

4212 18.0% 20.0% ICD#4134, 45.0% (ICD#2703, Braue
17.0%)
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Table 17.

Summary of penetration cell results for HD vapor at the USAMRICD.
The table provides the time in minutes (with standard deviation) that it
took for 1000 ng of HD vapor to break through candidate formulation.
The table also provides the total ng (with standard deviation) of HD that

breaks through the candidate formulation in 20 hours. The candidate

formulations were spread at a thickness of 0.15 mm. The listed values
are calculated by interpolation or extrapolation of the raw data generated
from the MINICAMS analysis.

T1000 T1000 ngin20 ngin20

Date Active ICD # min Avg STD h Avg h STD
19980416 S-330 2650 54278 28806 10.8 3.6
19980420 S-330 2650 39736 11425 314 24.1
19980421 S-330 2701 31145 20206 18.8 6.9
19980422 S-330 2701 48099 28150 11 2.8
19980617 S$-330 2701 NA NA 65.5 21
19980624 S-330 2701 NA NA 16.4 3.1
20020423 10% S-330 2701 58584 31794 6.43 6.24
20020508 10% S-330 2701 1058 56.9 1329 133
20020514 10% S-330 2701 1074 535 1782 984
19980512 lodobenzene Diacetate 2902 39047 24679 14.4 6.1
19980513 lodobenzene Diacetate 2902 89289 10598 4 1.9
19980610 Mg/Ni 2954 NA NA 4673 69.6
19980505 None 3004 NA NA 2789 176
19980506 None 3004 NA NA 2259 178
19980506 None 3004 NA NA 2439 209
19990727 None 3004 587 579 3516 211
19990908 None 3004 447 86.6 7811 444
19990915 None 3004 539 47.1 3949 309
20010523 None 3004 161 8.00 8147 376
20010530 None 3004 165 11.0 8013 514
20010612 None 3004 155 9.87 8154 431
20010621 None 3004 500 53.2 3666 235
20020131 None 3004 506 219 3404 983
20020306 None 3004 270 30.9 5352 251
20020326 None 3004 482 515 2856 95.1
20020603 None 3004 543 21.8 3864 196
19980608 K5Co(lll)W1204 3051 856 47.6 1943 116
19981109 Mg/Ni 3107 747 138 2915 521
19990111 Mg,NiH, 3108 866 145 2989 386
19981117 TiFeMn 3109 921 303 1944 1166
19981130 CaNisH; 3110 620 95 3562 275
19981102 TiFeMn 3111 NA NA 2416 103
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T1000 T1000 ngin20 ngin20

Date Active ICD # min Avg STD h Avg h STD
19990114 TiFeMn 3111 555 145 4365 456
19981201 CaNisH; 3112 705 106 3081 364
19981027 KsCo(ll1)W 1,04 3115 NA NA 2151 229
19981103 KsCo(ll1)W 1,04 3115 944 103 1751 274
19981015 ethanolamine 3116 783 174 2589 152
19981028 ethanolamine 3121 NA NA 1902 520
19990119 dendritic polymer 3126 2290 775 257 230
19990121 MgO 3127 299 55 NA NA
19990120 Zn0O 3128 258 60 NA NA
19990923 Zn0 3128 137 5.8 11833 687
19981208 None 3149 497 148 3919 1555
19981214 Ambergard XE555 3150 260 47 7193 491
19990113 Ambergard XE555 3151 965 368 1454 1254
19991013 Ambergard XE555 3151 3560 2034 130 84.4
19981207 HPV,M004,*10H,0 3152 869 148 1835 355
19981202 HPV,M004,*10H,0 3153 675 118 2788 410
19990901 polysilsesquioxane 3172 2409 516 307 115
19990902 polysilsesquioxane 3173 664 62 3608 239.6
19990927 polysilsesquioxane 3189 2849 233.1
19990928 polysilsesquioxane 3190 2901 2042 496 348.2
19990929 polysilsesquioxane 3191 18216 9368 56 21.8
19990930 polysilsesquioxane 3192 1848 1452 1369 1318
19990315 dendritic polymer 3215 1568 482 733 426
19990323 dendritic polymer 3215 NA NA 1293 580
19990316 dendritic polymer 3216 1549 394 507 394
19990621 lodine 3226 406 90 4821 388
19990413 dendritic polymer 3227 60418 62719 15.6 15.4
19990920 dendritic polymer 3227 708 24 2877 218
19990623 lodine 3237 485 87.9 3919 173
19990422 dendritic polymer 3244 25769 25333 183 224
19990402 dendritic polymer 3245 144315 133236 9.6 3.5
19990428 dendritic polymer 3246 593 108 2639 282
19990504 dendritic polymer 3248 914 74.2 1784 128
19990507 IBDA/dendritic polymer 3251 14723 9032 15.6 3.5
19990510 IBDA 3252 13385 12501 229 318
19990512 IBDA/dendritic polymer 3253 2035 584 224 106
19990624 TiFeO 3265 467 30 4335 143.8
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T1000 T1000 ngin20 ngin20

Date Active ICD # min Avg STD h Avg h STD
19990802 ZrNio 3266 703 150 3010 679
19990803 ZrNiO 3267 974 484 1162 389.8
19990804 TiFeO 3268 693 62 3002 209.9
19990805 dendritic polymer 3270 787 187 1923 1259
19990818 dendritic polymer 3271 881 175 2093 598
19990819 dendritic polymer 3272 552 108 4039 754
19990823 dendritic polymer 3273 787 85 2117 971
19990824 K7PW10Ti;049 3277 629 55 3387 226
19990825 H,PV,M010040 3278 651 117 3191 530
19990826 KsCo(ll1)W 1,040 3279 685 146 3009 502
19990825 HPV,M004,*10H,0 3280 NA NA 133 65.4
20010627 None 3658 6666 14601 7792 4227
20010619 Zn/Pd alloy 3660 129 3.29 9561 45.4
20010710 Zn/Pd alloy 3670 608 138.8 3440 589
20010802 Zn/Pd alloy 3671 720 52.3 2696 160

Petroleum

20020529 none jelly 427 30.2 3777 137
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Table 18.

Summary of results in the weanling pig HD vapor model. The data are order by chronological date. The table

provides references for the dates of experiments, laboratory notebook numbers, pages in the notebook,
weanling pig animal numbers, ICD numbers of candidate formulations, the thickness of applied TSP or aTSP,
the duration time of the saturated HD vapor cup exposure (1.4 mg/L), the mean a* erythema values from
reflectance color meter measurements with the corresponding standard error of the mean and standard
deviation (N-1 formula), and the percent of positive control ([mean a* for candidate/mean a* for positive
control] * 100). The smaller the percent of control value, the better protection the candidate formulation

provided.
HD Erythema
aTSP Vapor Mean a* Erythema Erythema % of
Dates Notebook | Page # Pig # ICD # Thickness | Exposure value a* SEM a* STDEV Control
16-Jul-96 021-96 65-119 51-56 PC None 15 min 7.71 1.26 3.1 100
51-56 2289 0.2 15 min 4.16 0.69 1.7 54.0
51-56 2701 0.1 15 min 0.98 0.26 0.6 12.7
51-56 2701 0.1 30 min 1.98 0.51 1.2 25.7
51-56 2701 0.1 45 min 3.90 0.78 1.91 50.58
51-56 2701 0.1 60 min 5.97 0.96 2.35 77.43
120-
16-Jul-96 021-96 155 57-62 PC None 15 min 7.87 0.36 0.88 100.00
57-62 2289 0.2 15 min 3.57 0.61 1.48 45.36
57-62 1511 0.2 15 min 8.49 1.43 3.50 107.88
57-62 2373 0.2 15 min 11.00 0.26 0.63 139.77
57-62 2835 0.2 15 min 11.07 0.77 1.88 140.66
57-62 2837 0.2 15 min 5.84 0.47 1.15 74.21
7-Oct-96 048-96 31-66 63-68 PC None 15 min 8.51 0.91 2.23 100.00
63-68 2289 0.2 15 min 5.42 1.05 2.57 63.69
63-68 | 2837+2289 0.2 15 min 5.56 0.54 1.34 65.33
63-68 | 2837+2289 0.1 15 min 8.66 0.91 2.23 101.76
63-68 | 2837+2289 0.2 30 min 9.60 0.99 2.43 112.81
2837+2289 0.1 30 min 10.70 0.65 1.59 125.73
23-Oct-96 048-96 68-106 69-74 PC None 15 min 5.50 1.04 2.55 100.00
69-74 2289 0.2 15 min 6.66 0.94 2.31 121.09
69-74 2730 0.1 15 min 2.48 0.58 1.43 45.09

132



kronmanca
Typewritten Text

kronmanca
Typewritten Text
132


aTSP HD Erythema | Erythema | Erythema % of
Dates Notebook | Page # Pig # ICD # Thickness Vapor Mean a* a* SEM a* STDEV Control
69-74 2730 0.1 30 min 4.65 0.77 1.88 84.55
69-74 2730 0.1 45 min 5.55 0.57 1.39 100.91
69-74 2730 0.1 60 min 7.48 0.61 1.50 136.00
20-Nov-96 076-96 3-15 75-81 PC None 15 min 7.95 0.67 1.64 100.00
75-81 2289 0.2 15 min 8.53 0.57 1.39 107.30
75-81 2850 0.1 15 min 10.58 0.58 1.42 133.08
75-81 2850 0.1 30 min 11.29 0.70 1.72 142.01
75-81 2850 0.1 45 min 10.74 0.73 1.78 135.09
75-81 2850 0.1 60 min 10.14 0.87 2.12 127.55
5, 16-
18-Dec-96 076-96 46 82-87 PC None 15 min 6.85 0.42 1.02 100.00
82-87 2289 0.2 15 min 7.12 0.33 0.81 103.94
82-87 2836 0.1 15 min 2.52 0.54 1.32 36.79
82-87 2836 0.1 30 min 5.42 0.82 2.02 79.12
82-87 2836 0.1 45 min 8.77 0.51 1.24 128.03
82-87 2836 0.1 60 min 9.67 0.60 1.48 141.17
18-Dec-96 076-96 49 88 PC None 15 min 9.19 100.00
2289 0.2 15 min 7.76 84.44
PC None 15 min 9.78 100.00
2289 0.2 15 min 7.82 79.96
PC None 15 min 8.37 100.00
2289 0.2 15 min 7.44 88.89
1/7/1997 076-96 71-104 89-94 PC none 15 min 4,72 0.57 1.40 100.00
old 2289 0.2 15 min 2.75 0.49 1.21 58.26
new 2289 0.2 15 min 5.82 0.61 1.49 123.31
105-
22-Jan-97 076-96 129 95-98 PC none 15 min 5.79 0.90 1.80 100.00
2289 (R1) 0.2 15 min 7.66 0.78 1.55 132.30
2289 (R2) 0.2 15 min 8.07 0.22 0.44 139.38
2289 (P1) 0.2 15 min 8.85 0.40 0.81 152.85
2289 0.2 15 min 7.62 0.56 1.11 131.61
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aTSP HD Erythema | Erythema | Erythema % of
Dates Notebook | Page # Pig # ICD # Thickness Vapor Mean a* a* SEM a* STDEV Control
(lowa)
1511 0.2 15 min 8.73 0.36 0.73 150.78
130-
4-Feb-97 076-96 141 99-100 PC none 15 min 5.70 0.58 1.15 100.00
2289 (A) 0.2 15 min 9.91 0.61 1.22 173.86
2289 (B) 0.2 15 min 9.96 0.70 1.40 174.74
18-Mar-97 011-97 6-37 103-108 PC None 15 min 6.10 0.97 2.38 100.00
2650 0.1 30 min 1.23 0.99 2.43 20.16
2880 0.2 15 min 6.61 0.94 2.30 108.36
2881 0.2 15 min 6.86 0.83 2.03 112.46
2882 0.2 15 min 7.18 0.51 1.26 117.70
2883 0.2 15 min 7.60 0.58 1.42 124.59
25-Mar-97 011-97 38-68 109-114 PC None 15 min 3.79 0.82 2.02 100.00
2650 0.1 30 min 0.54 0.18 0.44 14.25
2897 0.2 15 min 5.97 0.88 2.14 157.52
2898 0.2 15 min 1.64 0.53 1.30 43.27
2900 0.2 15 min 5.88 0.49 1.19 155.15
2901 0.2 15 min 571 2.04 0.83 150.66
16-Apr-97 011-97 81-111 | 115-120 PC None 15 min 5.10 1.54 3.78 100.00
2650 0.1 30 min 0.59 0.50 1.23 11.57
2881 0.2 15 min 6.50 1.20 2.94 127.45
2898 0.2 15 min 2.75 1.12 2.74 53.92
2914 0.2 15 min 6.76 0.99 2.42 132.55
2915 0.2 15 min 7.68 1.27 3.12 150.59
NOTES: 1. Pigs 63-68: ICD 2837 was applied as a 2% (w/v) ethanol solution at the rate of 25 ul per 0.5 cm? and allowed to dry for 2 hr.

2. Pigs 95-98: 2289 (R1) = F5A lot # 140089 Y25 lot #0306RG; 2289 (R2) = F5A lot # 5N0414 Y25 lot #0306RG; 2289 (P1) = F5A lot # 140089 Y25 lot #5167 with
20% lot #0306RG.

3. Pigs 99-100: 2289 (A) = F5A lot # 710537 Y25 lot #VT590; 2289 (B) = Prepared by Dr Lou lot # WRAST02/16-2.

4. Pigs 109-114: I1CD 2897- 2901 are all like 2289 using different lots of F5A.

5. Pigs 115-120: All TSP formulations like 2289 using same F5A lot # 480324, except mixed differently.
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Table 19a.

Summary of results in the haired guinea pig and weanling pig HD vapor model. All animals were weanling
pigs except for the first four experiments dated 12 Feb 97, 19 Feb 97, 4 Mar 97, and 11 Mar 97. The table
provides references for the dates of experiments, weanling pig animal numbers, ICD numbers of candidate
formulations, the thickness of applied TSP or aTSP, the duration time of the saturated HD vapor cup
exposure (1.4 mg/L), the mean a* erythema values from reflectance color meter measurements with the
corresponding standard error of the mean, and the percent of positive control ([mean a* for candidate/mean
a* for positive control] * 100), the mean histology score with corresponding standard error of the mean, and
the percent of positive control ([mean histology score for candidate/mean histology score for positive
control] * 100), The smaller the percent of control value, the better protection the candidate formulation
provided. Based on statistical analysis of either the erythema data or the histology data, there is a column

stating whether the candidate formulation passed the screen (meaning it provided significant protection
compared to positive control animals) failed the screen (meaning it provided equivalent protection
compared to positive control animals), or failed worse (meaning it produced significantly worse damage
compared to positive control animals.

Percent ":L)Sto' Histo- | Percent
DATE Erythema | Erythema of P/E/W ay logy of P/E/IW
Experiment aTSP | HD Vapor Mean a* | Meana* | control Mean | sevi | control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
12-Feb-97 258-265 PC None 5 min 5.86 0.84 100.00
GP 1511 0.1 5 min 4.03 0.85 68.77 F
2289 0.1 5 min 4.74 0.65 80.89 F
NC 0.1 5 min -0.16 0.32 -2.73
19-Feb-97 266-273 PC None 5 min 5.47 0.59 100.00
GP 1511 0.1 5 min 2.69 0.44 49.18 P
2289 0.1 5 min 2.93 0.60 53.56 P
NC 0.1 5 min -0.26 0.66 -4.75
4-Mar-97 274-281 PC None 5 min 5.36 0.62 100.00
GP 1511 0.1 5 min 2.39 0.56 44.59 P
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Percent "l':)Sto' Histo- | Percent
DATE Erythema | Erythema of P/E/W Mega)a logy of P/E/W
Experiment aTsp HD Vapor Mean a* Mean a* | control SCORE SEM Control
Started PIG # ICD # Thickness | Exposure Value SEM
2883 0.1 5 min 2.71 0.48 50.56 P
NC 0.1 5 min -0.84 0.33 -15.67
11-Mar-97 282-289 PC None 5 min 3.89 0.54 100.00
GP 1511 0.1 5 min 2.11 0.55 54.24 P
2883 0.1 5 min 2.19 0.60 56.30 P
NC 0.1 5 min -1.43 0.41 -36.76
13-May-97 121-126 PC None 15 min 5.44 0.74 100.00
2650 0.1 30 min 1.19 0.26 21.88 P
2927 0.2 15 min 7.90 0.61 145.22 FIW
2928 0.2 15 min 8.56 0.62 157.35 FIW
2930 0.2 15 min 8.08 0.50 148.53 FIW
2933 0.2 15 min 8.32 0.43 152.94 FIW
20-May-97 127-132 PC None 15 min 6.10 1.49 100.00
2650 0.1 30 min 0.85 0.48 13.93 P
2926 0.2 15 min 1.09 0.22 17.87 P
2929 0.2 15 min 5.99 1.13 98.20 F
2931 0.2 15 min 8.16 1.14 133.77 F
2932 0.2 15 min 8.30 1.16 136.07 F
12-Aug-97 133-138 PC None 15 min 3.28 1.02 100.00
2650 0.1 30 min 0.23 0.41 7.01 P
2956 0.2 15 min 4.53 0.93 138.11 F
2957 0.2 15 min 1.83 0.56 55.79 F
2958 0.2 15 min 5.98 0.74 182.32 FIW
2926 0.2 15 min 1.16 0.51 35.37 P
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Histo-

Percent o Histo- | Percent
DATE Erythema | Erythema of P/E/W Mega)a logy of P/E/W
Experiment aTSP HD Vapor Mean a* Mean a* | control SEM Control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
14-Apr-98 139-144 PC None 15 min 5.97 0.88 100.00
2650 0.1 30 min 1.24 0.24 20.77 P
15 min-30
2902 0.1 min 1.63 0.31 27.30 P
15 min-30
2951 0.1 min 8.80 0.95 147.40 F
15 min-30
2954 0.1 min 7.98 0.90 133.67 F
15 min-30
3051 0.1 min 11.28 0.75 188.94 FIW
5-May-98 145-150 PC None 15 min 5.01 1.27 100.00
2650 0.1 30 min 0.87 0.82 17.37 P
2902 0.1 15 min 1.60 1.03 31.94 P
2902 0.1 30 min 3.35 1.28 66.87 F
2902 0.1 45 min 6.73 1.16 134.33 F
2902 0.1 60 min 7.69 0.95 153.49 F
17-Feb-99 151-154 PC None 15 min 1.48 0.33 100.00
2650 0.1 30 min 0.03 0.23 2.03 P
3126 0.1 15 min 8.72 0.27 589.19 FIW
3126 0.1 30 min 9.09 0.46 614.19 FIW
3126 0.1 45 min 10.15 0.43 685.81 FIW
3126 0.1 60 min 9.86 0.45 666.22 FIW
23-Feb-99 155-156 PC None 0 min 1.30 0.51 100.00
PC None 10 min 3.59 1.72 275.88
PC None 15 min 8.58 0.64 659.34
PC None 20 min 9.75 0.65 749.25
PC None 25 min 9.12 0.33 700.84
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Histo-

Percent o Histo- | Percent
DATE Erythema | Erythema of P/E/W Mega)a logy of P/E/W
Experiment aTSP HD Vapor Mean a* Mean a* | control SEM Control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
PC None 30 min 9.66 0.49 742.33
23-Mar-99 163-164 PC None 15 min 5.33 3.11 100.00
2650 0.1 30 min 1.21 0.25 22.78 P
3215 0.1 15 min 12.34 0.37 231.60 FIW
3215 0.1 30 min 12.88 0.32 241.85 FIW
3215 0.1 45 min 12.66 0.37 237.63 FIW
3215 0.1 60 min 11.94 0.96 224.11 FIW
24-Mar-99 165-166 PC None 15 min 3.15 0.214 100.00
2650 0.1 30 min 0.70 0.16 22.17 P
3216 0.1 15 min 10.01 1.256 318.07 FIW
3216 0.1 30 min 11.93 0.374 379.00 FIW
3216 0.1 45 min 12.08 1.084 383.61 FIW
3216 0.1 60 min 11.80 0.415 374.71 FIW
6-Apr-99 167-172 PC None 15 min 5.58 1.00 100.00
2650 0.1 30 min 1.73 0.36 30.97 P
3227 0.1 15 min 6.39 1.56 114.44 F
3227 0.1 30 min 8.26 1.35 147.99 F
3227 0.1 45 min 8.82 1.11 158.06 F
3227 0.1 60 min 9.08 1.03 162.74 FIW
14-Apr-99 173-178 PC None 15 min 5.60 1.70 100.00
2650 0.1 30 min 1.80 0.60 32.16 P
3245 0.1 15 min 3.62 0.77 64.64 F
3245 0.1 30 min 5.07 1.10 90.54 F
3245 0.1 45 min 5.91 0.99 105.54 F
3245 0.1 60 min 6.77 1.42 120.89 F
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Histo-

Percent o Histo- | Percent
DATE Erythema | Erythema of P/E/W gy logy of P/E/W
Experiment aTSP | HD Vapor Mean a* | Mean a* | control Mean | cevi | control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
20-Apr-99 179-184 PC None 15 min 3.26 0.39 100.00
2650 0.1 30 min 1.40 0.36 42.94 F
3244 0.1 15 min 1.16 0.39 35.58 F
3244 0.1 30 min 1.92 0.43 58.90 F
3244 0.1 45 min 4.14 1.04 126.99 F
3244 0.1 60 min 6.00 0.70 184.05 F/W
11-Mar-99 161-162 PC None 15 min 5.85 1.40 100.00
27-Apr-99 185-188 DEET 0.15 15 min 7.16 1.21 122.48 F
DEET+2701 0.1 15 min 1.95 0.61 33.39 P
DEET+2701 0.1 30 min 2.31 0.94 39.43 P
DEET+2701 0.1 45 min 4.16 1.12 71.09 F
DEET+2701 0.1 60 min 7.12 1.19 121.76 F
4-May-99 189-192 PC None 15 min 2.93 0.70 100.00
6-May-99 193-194 2650 0.1 30 min 0.54 0.25 18.33 F
3004 0.1 15 min 4.53 1.87 154.64 F
DEET+3004 0.1 15 min 3.57 0.80 121.84 F
DEET+3249 0.1 15 min 1.32 0.24 45.05 F
DEET+3250 0.1 15 min 1.88 0.50 64.06 F
10-Aug-99 195-200 PC None 15 min 5.12 1.10 100.00
2650 0.1 30 min 1.21 0.37 23.66 P
3251 0.1 15 min 9.61 0.44 187.64 F/W
3252 0.1 15 min 10.16 0.17 198.38 FIW
3253 0.1 15 min 9.55 0.77 186.49 FIW
3284 0.1 15 min 8.90 0.84 173.69 F/W
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Histo-

Percent o Histo- | Percent
DATE Erythema | Erythema of P/E/W gy logy of P/E/W
Experiment aTSP | HD Vapor Mean a* | Mean a* | control Mean | cevi | control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
31-Aug-99 201-206 PC None 15 min 3.86 1.31 100.00
2650 0.1 30 min 0.15 0.40 3.91 P
2902 0.1 15 min 2.42 1.01 62.72 F
3151 0.1 15 min -0.16 0.46 -4.04 P
3109 0.1 15 min 7.73 0.93 200.18 FIW
3290 0.1 15 min 6.53 1.05 169.27 F/W
8-Sep-99 207-212 PC None 15 min 7.93 1.38 100.00
2650 0.1 30 min 1.64 0.40 20.68 P
3247 0.2 15 min 10.11 0.77 127.43 F
3248 0.2 15 min 9.85 0.66 124.21 F
3299 0.2 15 min 2.81 0.75 35.37 P
3300 0.2 15 min 0.50 0.37 6.34 P
28-Sep-99 | 213, 215, PC None 15 min 4.99 1.05 100.00
And 216 2650 0.1 30 min 0.28 0.57 5.61 P
3305 0.1 15 min 5.62 1.35 112.63 F
3280 0.1 15 min 8.66 0.86 173.55 FIW
3294 0.1 15 min 8.45 1.63 169.34 F/W
3289 0.1 15 min 8.51 1.15 170.54 F/W
30-Sep-99 | 217-218 PC None 15 min 4.09 2.26 100.00
2650 0.1 30 min -0.45 0.70 -11.11 F
3305 0.2 15 min -0.17 0.97 -4.09 F
3280 0.2 15 min 2.91 0.81 71.20 F
3294 0.2 15 min 6.35 1.59 155.44 F
3289 0.2 15 min 5.48 0.28 134.16 F
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Percent I-||1)sto- Histo- | Percent
DATE Erythema | Erythema of P/E/W Mega)a logy of P/E/W
Experiment aTSP HD Vapor Mean a* Mean a* | control SEM Control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
need to
redo
2-Nov-99 219-224 PC 15 min analysis

2650 0.1 30 min

3299 0.1 15 min

3300 0.1 15 min

3172 0.1 15 min

3308 0.1 15 min

16-Nov-99 225-230 PC 15 min 5.71 1.71 100.00

2650 0.1 30 min 0.85 0.37 14.92 P

3151 0.1 15 min 0.76 0.48 13.29 P

3151 0.1 30 min 5.35 1.12 93.70 F

3151 0.1 45 min 8.47 0.78 148.34 F

3151 0.1 60 min 8.58 1.07 150.26 F

17-Jan-01 237-242 PC None 30 min 1.98 1.09 100.00 1.17 0.45 100.00

2650 0.1 30 min -0.17 0.36 -8.59 F 0.21 0.10 17.95 F
0.1 normal

3004 cleaning 15 min 6.80 1.30 343.43 FIW 4.71 0.80 402.56 FIW
0.1 special

3004 cleaning 15 min 7.04 1.01 355.56 FIW 4.46 0.74 381.20 FIW
0.2 normal

3004 cleaning 15 min 6.90 0.81 348.48 FIW 4.33 0.46 370.09 FIW
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Histo-

Percent o Histo- | Percent
DATE Erythema | Erythema of P/E/W gy logy of P/E/W
Experiment aTSP | HD Vapor Mean a* | Mean a* | control Mean | cevi | control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
0.2 special
3004 cleaning 15 min 6.53 1.08 329.80 F/W 4.33 0.74 370.09 FIW
6-Feb-01 243-248 PC None 15 min 4.89 0.42 100.00 2.25 0.39 100.00
2650 0.1 30 min 0.23 0.56 4.70 P 0.00 0.00 0.00 P
3004 0.1 30 min 8.73 0.25 178.53 F/W 7.33 0.27 325.78 FIW
3450 0.1 30 min 6.04 0.57 123.52 F 4.25 0.63 188.89 F/wW
3454 0.1 30 min 6.49 0.50 132.72 F 4.00 0.46 177.78 FIW
3520 0.1 30 min 4.82 0.68 98.57 F 2.38 0.49 105.78 F
13-Feb-01 249-254 PC None 15 min 6.85 1.20 100.00 2.83 0.42 100.00
2650 0.1 30 min 0.40 0.53 5.84 P 0.08 0.08 2.83 P
3378 0.1 30 min 7.31 0.63 106.72 F 6.63 0.69 234.28 FIW
3380 0.1 30 min 7.58 0.42 110.66 F 5.79 0.40 204.59 F/W
3519 0.1 30 min 7.14 0.62 104.23 F 4.92 0.76 173.85 FIW
3523 0.1 30 min 7.49 0.50 109.34 F 5.21 0.72 184.10 FIW
21-Feb-01 255-260 PC None 15 min 6.29 0.95 100.00 2.29 0.69 100.00
2650 0.1 30 min 0.22 0.23 3.50 P 0.00 0.00 0.00 P
3369 0.1 30 min 8.09 0.86 128.62 F 7.21 0.60 314.85 F/wW
3379 0.1 30 min 7.83 0.66 124.48 F 7.13 0.33 311.35 F/W
3479 0.1 30 min 9.21 0.72 146.42 FIW 7.96 0.04 347.60 FIW
3551 0.1 30 min 8.01 0.64 127.34 F 5.33 0.45 232.75 F/W
20-Mar-01 261-266 PC None 15 min 8.05 0.58 100.00 3.92 0.48 100.00
2650 0.15 30 min 0.26 0.33 3.23 P 0.21 0.21 5.36 P
3524 0.15 30 min 8.45 0.84 104.97 F 5.63 0.59 143.62 F

142



kronmanca
Typewritten Text

kronmanca
Typewritten Text

kronmanca
Typewritten Text
142


Histo-

Percent o Histo- | Percent
DATE Erythema | Erythema of P/E/W Mega)a logy of P/E/W
Experiment aTSP HD Vapor Mean a* Mean a* | control SEM Control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
3552 0.15 30 min 7.54 1.21 93.66 F 4.83 0.90 123.21 F
3553 0.15 30 min 9.05 0.32 112.42 F 7.54 0.29 192.35 FIW
3585 0.15 30 min 9.45 0.45 117.39 F 7.13 0.51 181.89 FIW
3-Apr-01 267-272 PC None 15 min 5.89 0.65 100.00 2.71 0.41 100.00
2650 0.15 30 min 0.22 0.06 3.74 P 0.04 0.04 1.48 P
2701 0.15 30 min 0.23 0.13 3.90 P 0.08 0.05 2.95 P
3454 0.15 30 min 9.12 0.80 154.84 FIW 7.33 0.24 270.48 FIW
3520 0.15 30 min 5.77 1.02 97.96 F 4.38 0.78 161.62 F
3523 0.15 30 min 6.90 0.58 117.15 F 5.58 0.76 205.90 FIW
24-Apr-01 273-278 PC None 15 min 8.05 0.93 100.00 4.17 0.95 100.00
2650 0.15 30 min 0.79 0.42 9.81 P 0.08 0.08 1.92 P
3300 0.15 30 min 3.01 0.86 37.39 P 1.17 0.69 28.06 P
3610 0.15 30 min 9.34 1.02 116.02 F 6.88 0.46 164.99 FIW
3611 0.15 30 min 9.94 0.56 123.48 F 8.00 0.00 191.85 FIW
3633 0.15 30 min 9.13 0.65 113.42 F 6.08 0.43 145.80 FIW
8-May-01 279-284 PC None 15 min 11.01 0.45 100.00 5.92 0.49 100.00
2650 0.15 30 min 1.62 0.35 14.71 P 0.00 0.00 0.00 P
3004 0.15 30 min 11.24 0.52 102.09 F 7.38 0.40 124.66 F
3530 0.15 30 min 10.87 0.28 98.73 F 6.71 0.33 113.34 F
3531 0.15 30 min 10.27 0.52 93.28 F 5.96 0.77 100.68 F
3533 0.15 30 min 8.02 0.64 72.84 P 4.04 0.93 68.24 F
22-May-01 | 285-290 PC None 15 min 5.27 1.64 100.00 2.38 0.90 100.00
PC None 30 min 9.68 0.70 100.00 6.00 0.86 100.00
1511 0.2 15 min 8.25 1.60 156.55 F 4.54 0.97 190.76 FIW
1511 0.2 30 min 10.37 0.63 107.13 F 7.04 0.62 117.33 F
3004 0.2 15 min 8.68 1.08 164.71 FIW 5.33 0.81 223.95 FIW
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Histo-

Percent o Histo- | Percent
DATE Erythema | Erythema of P/E/W Mega)a logy of P/E/W
Experiment aTSP HD Vapor Mean a* Mean a* | control SEM Control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
3004 0.2 30 min 10.04 0.36 103.72 F 7.46 0.28 124.33 F
12-Jun-01 291-296 PC None 30 min 8.52 0.50 100.00 7.58 0.27 100.00
2650 0.15 30 min 0.83 0.47 9.74 P 0.38 0.24 5.01 P
3151 0.15 30 min 2.71 0.87 31.81 P 2.67 0.52 35.22 P
3370 0.15 30 min 8.46 0.82 99.30 F 7.67 0.33 101.19 F
3470 0.15 30 min 491 0.99 57.63 P 2.75 0.55 36.28 P
3471 0.15 30 min 5.48 1.29 64.32 F 2.79 0.46 36.81 P
26-Jun-01 297-302 PC None 30 min 9.10 0.44 100.00 5.38 0.56 100.00
2650 0.15 30 min 0.63 0.25 6.92 P 0.00 0.00 0.00 P
3667 0.15 30 min 9.17 0.30 100.77 F 5.63 0.51 104.65 F
3664 0.15 30 min 8.66 0.43 95.16 F 5.92 0.57 110.04 F
3665 0.15 30 min 7.03 0.54 77.25 P 4.33 0.63 80.48 F
3532 0.15 30 min 8.67 0.47 95.27 F 5.29 0.28 98.33 F
25-Jul-01 303-308 PC None 30 min 8.91 0.65 100.00 5.13 0.65 100.00
2650 0.15 30 min 0.52 0.24 5.84 P 0.04 0.04 0.78 P
3548 0.15 30 min 6.81 0.94 76.43 F 3.63 0.64 70.76 F
3549 0.15 30 min 8.51 0.72 95.51 F 5.50 0.74 107.21 F
3551 0.15 30 min 6.91 1.25 77.55 F 3.71 0.55 72.32 F
3630 0.15 30 min 9.70 0.42 108.87 F 7.63 0.23 148.73 FIW
7-Aug-01 309-314 PC None 30 min 9.31 0.62 100.00 6.25 0.83 100.00
2650 0.15 30 min 0.11 0.27 1.18 P 0.00 0.00 0.00 P
2902 0.15 30 min 4.75 1.23 51.02 P 2.75 0.63 44.00 P
3600 0.15 30 min 10.06 0.13 108.06 F 7.17 0.23 114.72 F
3631 0.15 30 min 9.54 0.50 102.47 F 7.63 0.28 122.08 F
3668 0.15 30 min 9.62 0.55 103.33 F 6.54 0.56 104.64 F
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Percent "l':)Sto' Histo- | Percent
DATE Erythema | Erythema of P/E/W gy logy of P/E/W
Experiment aTSP | HD Vapor Mean a* | Mean a* | control Mean | cevi | control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
4-Sep-01 315-320 PC None 30 min 6.50 1.03 100.00 3.04 0.62 100.00
2650 0.15 30 min 5.19 0.62 79.85 F 2.63 0.70 86.51 F
3709 0.15 30 min 8.86 0.65 136.31 F 5.67 0.74 186.51 F/W
3666 0.15 30 min 9.82 0.34 151.08 F/W 6.88 0.75 226.32 F/W
3378 0.15 30 min 7.51 0.93 115.54 F 5.25 0.61 172.70 F/W
3718 0.15 30 min 0.07 0.70 1.08 P 0.08 0.08 2.63 P
18-Sep-01 321-326 PC None 30 min 9.71 0.55 100.00 6.54 0.60 100.00
3718 0.15 30 min 2.26 0.56 23.27 P 0.96 0.58 14.68 P
PC None 45 min 10.41 0.56 100.00 6.33 0.84 100.00
3718 0.15 45 min 4.61 0.40 44.28 P 2.00 0.77 31.60 P
PC None 60 min 10.12 0.47 100.00 7.17 0.55 100.00
3718 0.15 60 min 7.68 1.22 75.89 P 0.83 0.52 11.58 P
2-Oct-01 327-330 PC None 30 min 9.44 0.49 100.00 6.25 0.90 100.00
2650 0.15 30 min 0.86 0.42 9.11 P 0.00 0.00 0.00 P
3724 0.15 30 min 9.46 0.50 100.21 F 8.00 0.00 128.00 F/W
3726 0.15 30 min 9.13 0.66 96.72 F 8.00 0.00 128.00 F/W
3728 0.15 30 min 8.81 0.87 93.33 F 7.56 0.30 120.96 F/wW
3729 0.15 30 min 9.05 0.96 95.87 F 6.06 1.05 96.96 F
4-Oct-01 331-332 PC None 30 min 9.19 0.70 100.00 4.25 0.50 100.00
2650 0.15 30 min 0.08 0.67 0.87 P 0.00 0.00 0.00 P
3725 0.15 30 min 7.98 1.26 86.83 F 6.63 0.63 156.00 F/wW
3727 0.15 30 min 8.84 0.58 96.19 F 7.50 0.25 176.47 F/W
3742 0.15 30 min -0.84 0.42 -9.14 P 0.13 0.13 3.06 P
3743 0.15 30 min 2.70 0.58 29.38 P 0.75 0.75 17.65 P
16-Oct-01 333-338 PC None 30 min 8.17 1.03 100.00 4.63 1.10 100.00
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Percent "l':)Sto' Histo- | Percent
DATE Erythema | Erythema of P/E/W Mega)a logy of P/E/W
Experiment aTSP HD Vapor Mean a* Mean a* | control SEM Control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
2650 0.15 30 min 0.50 0.14 6.12 P 0.04 0.04 0.86 P
3564 0.15 30 min 6.22 1.65 76.13 F 2.71 0.90 58.53 F
3698 0.15 30 min 9.56 0.42 117.01 F 7.29 0.61 157.45 F/W
3742 0.15 30 min 3.22 1.07 39.41 P 1.42 0.55 30.67 P
3743 0.15 30 min 3.72 1.08 45.53 P 1.25 0.53 27.00 P
30-Oct-01 339-344 PC None 30 min 8.67 0.54 100.00 3.38 0.45 100.00
2650 0.15 30 min 0.82 0.27 9.46 P 0.00 0.00 0.00 P
3603 0.15 30 min 10.23 0.26 117.99 F 7.96 0.04 235.50 FIW
3699 0.15 30 min 4.39 1.26 50.63 P 1.54 6.00 45.56 P
3744 0.15 30 min 9.96 0.21 114.88 F 5.71 0.50 168.93 FIW
3745 0.15 30 min 9.91 0.42 114.30 F 5.57 0.36 164.79 FIW
13-Nov-01 | 345-350 PC None 30 min 7.76 1.30 100.00 3.71 0.96 100.00
2650 0.15 30 min 1.17 0.18 15.08 P 0.17 0.17 4.58 P
3710 0.15 30 min 9.24 0.52 119.07 F 6.67 0.75 179.78 FIW
3711 0.15 30 min 9.67 0.42 124.61 F 6.38 0.65 171.97 FIW
3770 0.15 30 min 4.07 151 52.45 P 151 0.81 40.70 P
3772 0.15 30 min 2.10 0.54 27.06 P 0.04 0.04 1.08 P
27-Nov-01 | 351-356 PC None 30 min 9.41 0.76 100.00 5.13 0.75 100.00
2650 0.15 30 min 1.32 0.32 14.03 P 0.00 0.00 0.00 P
3773 0.15 30 min 1.58 0.36 16.79 P 0.21 0.10 4.09 P
3778 0.15 30 min 2.70 0.32 28.69 P 0.46 0.23 8.97 P
3780 0.15 30 min 2.69 0.48 28.59 P 0.29 0.20 5.65 P
3782 0.15 30 min 1.60 0.46 17.00 P 0.08 0.08 1.56 P
8-Jan-02 357-362 PC None 30 min 9.25 1.11 100.00 5.17 0.73 100.00
2650 0.15 30 min 1.71 0.40 18.49 P 0.21 0.14 4.06 P
3809 0.15 30 min 8.36 1.36 90.38 F 3.88 0.86 75.05 F
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Histo-

Percent o Histo- | Percent
DATE Erythema | Erythema of P/E/W Mega)a logy of P/E/W
Experiment aTSP HD Vapor Mean a* Mean a* | control SEM Control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
3770 0.15 30 min 6.41 0.98 69.30 F 3.42 0.91 66.15 F
3779 0.15 30 min 3.83 0.90 41.41 P 1.88 0.59 36.36 P
3781 0.15 30 min 3.77 0.91 40.76 P 1.54 0.55 29.79 P
22-Jan-02 363-368 PC None 30 min 9.33 0.65 100.00 4.83 0.76 100.00
3773 0.15 30 min 1.69 0.46 18.11 P 0.17 0.17 3.52 P
PC 0.15 45 min 9.51 0.75 100.00 7.00 0.53 100.00
3773 0.15 45 min 3.46 0.84 36.38 P 1.21 0.42 17.29 P
PC 0.15 60 min 9.62 0.64 100.00 7.71 0.14 100.00
3773 0.15 60 min 4.74 1.02 49.27 P 2.04 0.53 26.46 P
5-Feb-02 369-374 PC None 30 min 8.46 1.19 100.00
7-Feb-02 3782 0.15 30 min 0.84 0.25 9.93 P
3782 0.15 45 min 1.47 0.37 17.38 P
3782 0.15 60 min 2.70 0.33 31.91 P
3782 0.15 75 min 3.25 0.64 38.42 P
3782 0.15 90 min 4.28 0.87 50.59 P
26-Feb-02 375-380 PC None 30 min 9.46 0.40 100.00 5.04 1.08 100.00
2701 0.15 30 min 1.44 0.39 15.22 P 1.46 0.83 28.97 P
2701 0.15 45 min 2.82 0.32 29.81 P 0.83 0.31 16.47 P
2701 0.15 60 min 4.89 0.75 51.69 P 1.46 0.55 28.97 P
2701 0.15 75 min 6.31 0.39 66.70 P 2.33 0.27 46.23 F
2701 0.15 90 min 7.30 0.58 77.17 P 3.79 0.30 75.20 F
11-Mar-02 381-386 PC None 30 min 8.83 0.51 100.00 6.08 0.57 100.00
2650 0.15 30 min 0.58 0.33 6.57 P 1.33 0.84 21.88 P
3818 0.15 30 min 9.34 0.72 105.78 F 7.08 0.63 116.45 F
3819 0.15 30 min 9.17 0.58 103.85 F 7.17 0.54 117.93 F
3820 0.15 30 min 9.12 0.71 103.28 F 6.88 0.56 113.16 F
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Histo-

Percent o Histo- | Percent
DATE Erythema | Erythema of P/E/W gy logy of P/E/W
Experiment aTSP | HD Vapor Mean a* | Mean a* | control Mean | cevi | control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
3821 0.15 30 min 8.30 0.45 94.00 F 5.79 0.53 95.23 F
3-Apr-02 387-392 PC None 30 min 8.67 0.39 100.00 6.54 0.68 100.00
3829 0.15 30 min 6.50 0.87 74.97 P 4.08 0.80 62.39 P
3829 0.15 45 min 6.97 0.69 80.39 F 5.54 1.02 84.71 F
3829 0.15 60 min 7.71 0.22 88.93 F 6.67 0.68 101.99 F
3829 0.15 75 min 8.14 0.32 93.89 F 7.29 0.43 111.47 F
3829 0.15 90 min 7.69 0.39 88.70 F 7.83 0.12 119.72 F
16-Apr-02 393-398 PC None 30 min 10.27 0.35 100.00 5.54 0.71 100.00
2650 0.15 30 min 1.73 0.31 16.85 P 0.25 0.25 4.51 P
3829 0.15 30 min 6.40 1.09 62.32 P 2.13 0.80 38.45 P
3830 0.15 30 min 4.02 0.81 39.14 P 0.96 0.28 17.33 P
3831 0.15 30 min 8.54 0.76 83.15 F 3.67 0.55 66.25 F
3832 0.15 30 min 2.68 0.62 26.10 P 0.58 0.32 10.47 P
30-Apr-02 399-403 PC None 30 min 8.30 0.44 100.00 4.70 0.73 100.00
2650 0.15 30 min 1.06 0.41 12.77 P 0.10 0.10 2.13 P
3771 0.15 30 min 2.10 0.61 25.30 P 0.35 0.22 7.45 P
3833 0.15 30 min 1.32 0.56 15.90 P 0.15 0.15 3.19 P
3834 0.15 30 min 0.97 0.47 11.69 P 0.00 0.00 0.00 P
3884 0.15 30 min 2.03 0.89 24.46 P 0.45 0.23 9.57 P
21-May-02 404-409 PC None 30 min 7.93 1.20 100.00 4.29 0.96 100.00
2650 0.15 30 min 1.17 0.39 14.75 P 0.46 0.31 10.72 P
3885 0.15 30 min 4.80 1.11 60.53 F 1.50 0.60 34.97 P
3886 0.15 30 min 4.01 1.47 50.57 F 1.38 0.69 32.17 P
3887 0.15 30 min 3.84 1.21 48.42 F 1.33 0.90 31.00 P
3900 0.15 30 min 5.13 1.70 64.69 F 2.04 0.75 47.55 F
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Histo-

Percent o Histo- | Percent
DATE Erythema | Erythema of P/E/W Mega)a logy of P/E/W
Experiment aTSP HD Vapor Mean a* Mean a* | control SEM Control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
11-Jun-02 410-415 PC None 30 min 11.27 0.94 100.00 7.83 0.12 100.00
2650 0.15 30 min 3.40 1.09 30.17 P 1.04 0.22 13.28 P
3901 0.15 30 min 8.02 0.50 71.16 P 3.58 0.41 45.72 P
3902 0.15 30 min 7.57 0.57 67.17 P 3.33 0.50 42.53 P
3903 0.15 30 min 5.64 1.04 50.04 P 2.58 0.63 32.95 P
3905 0.15 30 min 10.98 0.98 97.43 F 7.21 0.43 92.08 F
25-Jun-02 416-421 PC None 30 min 10.33 0.78 100.00 6.79 0.30 100.00
2650 0.15 30 min 0.53 0.31 5.13 P 0.08 0.08 1.18 P
3885 0.15 30 min 7.18 1.32 69.51 P 271 0.75 39.91 P
3886 0.15 30 min 4.66 1.12 45.11 P 1.25 0.38 18.41 P
3887 0.15 30 min 4.96 0.90 48.02 P 1.42 0.33 20.91 P
3900 0.15 30 min 8.23 0.99 79.67 F 4.04 0.55 59.50 P
10-Jul-02 422-427 PC None 30 min 8.82 0.93 100.00 5.17 0.84 100.00
3833 0.15 30 min 1.95 0.26 22.11 P 0.54 0.23 10.44 P
3833 0.15 45 min 6.34 1.02 71.88 F 2.46 0.87 47.58 P
3833 0.15 60 min 7.84 0.89 88.89 F 3.46 1.14 66.92 F
3833 0.15 75 min 9.06 0.90 102.72 F 5.00 0.80 96.71 F
3833 0.15 90 min 10.13 0.53 114.85 F 6.13 0.64 118.57 F
6-Aug-02 428-433 PC None 30 min 7.25 0.97 100.00 3.85 0.32 100.00
3792 0.15 30 min 1.02 0.77 14.07 P 0.50 0.22 12.99 P
3792 0.15 45 min 1.23 0.65 16.97 P 0.10 0.10 2.60 P
Note:
animal
#431
omitted
from
summary 3792 0.15 60 min 2.02 0.29 27.86 P 1.10 0.41 28.57 P
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Histo-

Percent o Histo- | Percent
DATE Erythema | Erythema of P/E/W Mega)a logy of P/E/W
Experiment aTSP HD Vapor Mean a* Mean a* | control SEM Control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
3792 0.15 75 min 4.94 0.87 68.14 P 2.25 0.38 58.44 P
3792 0.15 90 min 7.19 0.88 99.17 F 3.65 0.56 94.81 F
27-Aug-02 | 434-439 PC None 30 min 8.30 0.85 100.00 7.75 0.20 100.00
2650 0.15 30 min 4.64 0.48 55.90 P 3.17 0.82 40.90 P
3004 0.15 30 min 8.76 0.75 105.54 F 7.75 0.25 100.00 F
3771 0.15 30 min 4.86 0.42 58.55 P 3.08 0.62 39.74 P
3832 0.15 30 min 8.61 0.33 103.73 F 5.67 0.56 73.16 P
3834 0.15 30 min 7.83 0.92 94.34 F 5.71 0.65 73.68 P
10-Sep-02 | 440-445 PC None 30 min 8.73 0.36 100.00 6.04 0.78 100.00
2650 0.15 30 min 1.79 0.62 20.50 P 0.71 0.61 11.75 P
4020 0.15 30 min 1.02 0.90 11.68 P 0.63 0.53 10.43 P
4021 0.15 30 min 3.06 1.29 35.05 P 1.54 0.79 25.50 P
4022 0.15 30 min 3.76 1.12 43.07 P 1.08 0.49 17.88 P
4028 0.15 30 min 1.45 0.71 16.61 P 0.71 0.47 11.75 P
24-Sep-02 | 446-451 PC None 30 min 9.05 0.56 100.00 7.08 0.34 100.00
26-Sep-02 2650 0.15 30 min 0.58 0.34 6.41 P 0.25 0.11 3.53 P
4042 0.15 30 min 5.42 1.13 59.89 P 3.83 0.99 54.10 P
4050 0.15 30 min 1.17 0.50 12.93 P 0.92 0.23 12.99 P
4051 0.15 30 min 1.53 0.70 16.91 P 0.38 0.13 5.37 P
4052 0.15 30 min 0.98 0.69 10.83 P 0.88 0.27 12.43 P
8-Oct-02 452-457 PC None 30 min 10.26 1.04 100.00 5.71 0.78 100.00
2650 0.15 30 min 2.69 0.40 26.22 P 0.38 0.29 6.65 P
4029 0.15 30 min 2.61 0.60 25.44 P 0.58 0.25 10.16 P
4036 0.15 30 min 5.02 1.19 48.93 P 1.75 0.80 30.65 P
4038 0.15 30 min 5.73 0.95 55.85 P 2.50 0.83 43.78 P
4047 0.15 30 min 4.69 0.95 45.71 P 1.38 0.48 24.17 P
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Histo-

Percent o Histo- | Percent
DATE Erythema | Erythema of P/E/W Mega)a logy of P/E/W
Experiment aTSP HD Vapor Mean a* Mean a* | control SEM Control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
29-Oct-02 458-463 PC None 30 min 8.96 0.57 100.00 5.58 0.76 100.00
2650 0.15 30 min 0.75 0.35 8.37 P 0.08 0.08 1.43 P
4032 0.15 30 min 4.80 0.61 53.57 P 1.25 0.48 22.40 P
4040 0.15 30 min 6.79 0.82 75.78 F 2.25 0.58 40.32 P
4044 0.15 30 min 6.13 0.58 68.42 P 2.83 0.45 50.72 P
4046 0.15 30 min 1.23 0.41 13.73 P 0.83 0.47 14.87 P
19-Nov-02 464-469 PC None 30 min 9.88 0.50 100.00 7.79 0.10 100.00
2650 0.15 30 min 2.38 0.51 24.09 P 0.75 0.35 9.63 P
4034 0.15 30 min 5.82 0.58 58.91 P 3.54 0.68 45.44 P
4039 0.15 30 min 8.95 0.24 90.59 F 7.00 0.50 89.86 F
4043 0.15 30 min 8.84 0.48 89.47 F 6.21 0.62 79.72 F
4049 0.15 30 min 8.13 0.58 82.29 P 4.25 0.38 54.56 P
3-Dec-02 470-475 PC None 30 min 8.67 0.89 100.00 6.13 0.72 100.00
2650 0.15 30 min 1.53 1.05 17.65 P 0.83 0.29 13.54 P
4033 0.15 30 min 8.72 0.94 100.58 F 5.79 0.88 94.45 F
4037 0.15 30 min 7.77 1.24 89.62 F 4.88 0.63 79.61 F
4041 0.15 30 min 9.33 0.47 107.61 F 6.88 0.39 112.23 F
4048 0.15 30 min 5.53 0.56 63.78 P 2.42 0.53 39.48 P
21-Jan-03 476-481 PC None 30 min 9.22 0.29 100.00 6.42 0.31 100.00
2650 0.15 30 min 1.88 0.44 20.39 P 0.25 0.11 3.89 P
3834Y 0.15 30 min 1.71 0.40 18.55 P 0.58 0.25 9.03 P
38342 0.15 30 min 2.23 0.41 24.19 P 0.63 0.28 9.81 P
4035 0.15 30 min 8.75 0.54 94.90 F 5.71 0.58 88.94 F
4045 0.15 30 min 8.18 0.48 88.72 F 6.75 0.59 105.14 F
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Histo-

Percent o Histo- | Percent
DATE Erythema | Erythema of P/E/W Mega)a logy of P/E/W
Experiment aTSP HD Vapor Mean a* Mean a* | control SEM Control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
4-Feb-03 482-487 PC None 30 min 8.18 0.41 100.00 3.88 0.88 100.00
2650 0.15 30 min 1.16 0.16 14.18 P 0.00 0.00 0.00 P
4088 0.15 30 min 4.00 0.64 48.90 P 1.58 0.54 40.72 P
4089 0.15 30 min 8.50 0.52 103.91 F 5.38 0.63 138.66 F
4090 0.15 30 min 8.43 0.50 103.06 F 5.67 0.54 146.13 FIW
4091 0.15 30 min 6.54 0.75 79.95 F 3.92 0.55 101.03 F
19-Feb-03 488-493 PC None 15 min 2.82 0.62 100.00 0.58 0.23 100.00
4083 0.1 15 min 8.85 0.57 313.83 FIW 5.10 0.41 879.31 FIW
4083 0.2 15 min 8.63 0.72 306.03 FIW 5.38 0.37 927.59 FIW
PC 0.15 30 min 8.34 0.89 100.00 3.79 0.62 100.00
4083 0.1 30 min 9.22 0.85 110.55 F 7.50 0.23 197.89 FIW
4083 0.2 30 min 8.67 0.93 103.96 F 7.92 0.05 208.97 FIW
11-Mar-03 494-497 PC None 30 min 2.67 0.79 100.00 1.50 0.65 100.00
4029 0.15 30 min -0.23 0.30 -8.61 P 0.00 0.00 0.00 P
4029 0.15 45 min 0.67 0.32 25.09 F 0.63 0.16 42.00 F
4029 0.15 60 min 1.16 0.61 43.45 F 0.69 0.43 46.00 F
4029 0.15 75 min 2.73 0.84 102.25 F 2.19 0.12 146.00 F
4029 0.15 90 min 2.38 0.91 89.14 F 2.13 0.31 142.00 F
13-Mar-03 498-499 PC None 25 min 1.96 1.16 100.00 1.00 0.25 100.00
4029 0.15 30 min 4.19 0.73 213.78 1.75 0.50 175.00
4029 0.15 35 min 5.84 0.68 297.96 4.25 0.25 425.00
4029 0.15 40 min 6.72 1.08 342.86 5.00 0.75 500.00
4029 0.15 45 min 7.76 1.10 395.92 5.50 0.50 550.00
4029 0.15 50 min 7.52 1.57 383.67 5.63 0.38 563.00
25-Mar-03 500-505 PC None 25 min 8.31 0.99 100.00 4.54 0.76 100.00
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Histo-

Percent o Histo- | Percent
DATE Erythema | Erythema of P/E/W Mega)a logy of P/E/W
Experiment aTSP HD Vapor Mean a* Mean a* | control SEM Control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
None None 30 min 9.38 0.68 112.88 F 5.54 0.72 122.03 F
None None 35 min 9.75 0.58 117.33 F 5.58 0.24 122.91 F
None None 40 min 9.69 0.67 116.61 F 7.29 0.28 160.57 F/W
None None 45 min 9.74 0.64 117.21 F 7.50 0.26 165.20 FIW
None None 50 min 9.52 0.63 114.56 F 7.21 0.50 158.81 FIW
8-Apr-03 506-511 PC None 30 min 7.58 0.68 100.00 5.33 0.52 100.00
4028 0.15 30 min 0.74 0.27 9.76 P 0.33 0.24 6.19 P
4028 0.15 45 min 1.74 0.53 22.96 P 0.96 0.38 18.01 P
4028 0.15 60 min 3.79 0.78 50.00 P 2.42 0.49 45.40 P
4028 0.15 75 min 6.37 0.75 84.04 F 3.83 0.52 71.86 F
4028 0.15 90 min 6.46 1.00 85.22 F 4.29 0.60 80.49 F
22-Apr-03 512-517 PC None 30 min 7.08 0.90 100.00 4.06 0.72 100.00
3834 0.15 30 min 2.94 1.18 41.53 P 2.19 0.68 53.94 F
3834 0.15 45 min 3.08 0.95 43.50 P 1.50 0.43 36.95 F
Note:
animals
#512 and
#513
omitted
from
summary 3834 0.15 60 min 3.70 0.80 52.26 P 2.00 0.86 49.26 F
3834 0.15 75 min 4.44 0.61 62.71 F 2.75 0.40 67.73 F
3834 0.15 90 min 6.21 0.67 87.71 F 413 0.72 101.72 F
6-May-03 518-523 PC None 30 min 8.11 0.66 100.00 4.67 0.56 100.00
4029 0.15 30 min 0.35 0.40 4.32 P 0.29 0.19 6.21 P
4029 0.15 45 min 1.33 0.55 16.40 P 0.63 0.17 13.49 P
4029 0.15 60 min 2.86 0.89 35.27 P 2.04 0.76 43.68 P
4029 0.15 75 min 4.35 1.24 53.64 P 2.75 0.84 58.89 F
4029 0.15 90 min 5.70 0.54 70.28 F 4.29 0.88 91.86 F
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Histo-

Percent o Histo- | Percent
DATE Erythema | Erythema of P/E/W Mega)a logy of P/E/W
Experiment aTSP HD Vapor Mean a* Mean a* | control SEM Control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
20-May-03 | 524-529 PC None 30 min 7.64 0.58 100.00 5.83 0.31 100.00
4020 0.15 30 min 0.76 0.26 9.95 P 0.08 0.08 1.37 P
22-May-03 4020 0.15 45 min 1.25 0.13 16.36 P 0.71 0.15 12.18 P
4020 0.15 60 min 1.94 0.50 25.39 P 1.50 0.50 25.73 P
4020 0.15 75 min 3.16 0.79 41.36 P 2.46 0.73 42.20 P
4020 0.15 90 min 4.50 0.78 58.90 P 4.38 0.73 75.13 F
10-Jun-03 530-535 PC None 30 min 8.83 1.10 100.00 4.10 1.15 100.00
4029 0.15 30 min 1.08 0.35 12.23 P 0.10 0.10 2.44 P
4029 0.15 45 min 2.13 0.55 24.12 P 0.65 0.29 15.85 P
Note:
animal #533
omitted
from
summary 4029 0.15 60 min 3.20 1.17 36.24 P 1.40 0.49 34.15 P
4029 0.15 75 min 4.85 0.79 54.93 P 2.50 0.56 60.98 F
4029 0.15 90 min 6.28 1.33 71.12 P 3.10 0.82 75.61 F
24-Jun-03 536-541 PC None 30 min 9.33 0.37 100.00 6.46 0.22 100.00
4051 0.15 30 min 0.43 0.26 4.61 P 0.00 0.00 0.00 P
4051 0.15 45 min 1.76 0.84 18.86 P 0.67 0.47 10.37 P
4051 0.15 60 min 3.92 1.12 42.02 P 2.25 0.53 34.83 P
4051 0.15 75 min 5.09 1.04 54.56 P 3.29 0.48 50.93 P
4051 0.15 90 min 6.87 0.60 73.63 P 4.38 0.15 67.80 P
8-Jul-03 542 PC None 10 min NA NA
None None 15 min NA NA
None None 30 min NA NA
None None 45 min NA NA
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Histo-

Percent o Histo- | Percent
DATE Erythema | Erythema of P/E/W Mega)a logy of P/E/W
Experiment aTSP HD Vapor Mean a* Mean a* | control SEM Control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
15-Jul-03 543-548 PC None 30 min 9.91 0.81 100.00 4.85 0.10 100.00
4052 0.15 30 min 1.18 0.36 11.91 P 0.25 0.25 5.15 P
4052 0.15 45 min 0.30 0.37 3.03 P 0.00 0.00 0.00 P
Note:
animal #546
omitted
from
summary 4052 0.15 60 min 1.23 0.64 12.41 P 0.45 0.20 9.28 P
4052 0.15 75 min 3.06 0.72 30.88 P 1.90 0.50 39.18 P
4052 0.15 90 min 3.94 1.32 39.76 P 2.25 0.40 46.39 P
29-Jul-03 549-554 PC None 30 min 7.47 1.19 100.00 4.13 0.80 100.00
2650 0.15 30 min 0.75 0.35 10.04 P 0.00 0.00 0.00 P
3004 0.15 30 min 10.36 0.49 138.69 FIW 7.79 0.21 188.62 FIW
3834 0.15 30 min 0.82 0.59 10.98 P 0.54 0.36 13.08 P
4020 0.15 30 min 1.53 0.74 20.48 P 0.33 0.17 7.99 P
4028 0.15 30 min 1.10 0.88 14.73 P 0.21 0.14 5.08 P
12-Aug-03 555-560 PC None 30 min 8.79 0.51 100.00 6.54 0.59 100.00
2650 0.15 30 min 1.91 0.51 21.73 P 1.04 0.36 15.90 P
4029 0.15 30 min 2.27 0.48 25.82 P 1.38 0.39 21.10 P
4050 0.15 30 min 2.60 0.77 29.58 P 1.42 0.48 21.71 P
4051 0.15 30 min 2.10 0.75 23.89 P 1.13 0.39 17.28 P
4052 0.15 30 min 1.56 0.35 17.75 P 1.00 0.46 15.29 P
16-Sep-03 561-566 PC None 30 min 9.02 0.56 100.00 5.25 0.71 100.00
3834 0.15 30 min 1.45 0.52 16.08 P 0.00 0.00 0.00 P
3834 0.15 45 min 2.10 0.23 23.28 P 0.13 0.09 2.48 P
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Percent "l':)Sto' Histo- | Percent
DATE Erythema | Erythema of P/E/W Mega)a logy of P/E/W
Experiment aTSP HD Vapor Mean a* Mean a* | control SEM Control
Started PIG # ICD # Thickness | Exposure Value SEM SCORE
3834 0.15 60 min 3.12 0.51 34.59 P 0.92 0.35 17.52 P
3834 0.15 75 min 5.80 1.09 64.30 P 2.13 0.49 40.57 P
3834 0.15 90 min 7.43 0.69 82.37 F 4.00 0.41 76.19 F
23-Mar-04 | 567-572 PC None 30 min 8.66 0.84 100.00 6.83 0.40 100.00
4212 0.15 30 min 0.43 0.51 4.97 P 0.33 0.21 4.83 P
4212 0.15 45 min 0.60 0.38 6.93 P 0.50 0.26 7.32 P
4212 0.15 60 min 1.52 0.60 17.55 P 0.71 0.18 10.40 P
4212 0.15 75 min 2.48 0.64 28.64 P 1.58 0.50 23.13 P
4212 0.15 90 min 3.65 0.59 42.15 P 2.58 0.44 37.77 P
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Table 19b.

Summary of results for the weanling pig HD vapor model at the USAMRICD. The data are order by ICD

number for easy reference to Table 19a. The table provides references for the dates of experiments, ICD
numbers of candidate formulations, the thickness of applied TSP or aTSP, the duration time of the saturated
HD vapor cup exposure (1.4 mg/L), and the percent of positive control ([mean a* for candidate/mean a* for
positive control] * 100), and the percent of positive control ([mean histology score for candidate/mean histology
score for positive control] * 100). The smaller the % of control value, the better protection the candidate
formulation provided. Based on statistical analysis of either the erythema data or the histology data, there is a
column stating whether the candidate formulation passed the screen (meaning it provided significant protection
compared to positive control animals) failed the screen (meaning it provided equivalent protection compared to

positive control animals), or failed worse (meaning it produced significantly worse damage compared to
positive control animals.

Erythema Histology
Exposure
THICKNESS Tpi me, Pigcri?glm PIFIW P%rocri:wglof PIFIW
DATE ICD # mm min

22-May-01 1511 0.2 15 min 157 F 190.76 F/W
22-May-01 1511 0.2 30 min 107 F 117.33 F
13-May-97 2650 0.1 30 min 22 P
20-May-97 2650 0.1 30 min 14 P

12-Aug-97 2650 0.1 30 min 7 P

14-Apr-98 2650 0.1 30 min 21 P

5-May-98 2650 0.1 30 min 17 P

17-Feb-99 2650 0.1 30 min 2 P

23-Mar-99 2650 0.1 30 min 23 P

24-Mar-99 2650 0.1 30 min 22 P

6-Apr-99 2650 0.1 30 min 31 P

14-Apr-99 2650 0.1 30 min 32 P

20-Apr-99 2650 0.1 30 min 43 F

6-May-99 2650 0.1 30 min 18 F

10-Aug-99 2650 0.1 30 min 24 P
31-Aug-99 2650 0.1 30 min 4 P

8-Sep-99 2650 0.1 30 min 21 P

28-Sep-99 2650 0.1 30 min 6 P
30-Sep-99 2650 0.1 30 min -11 F

16-Nov-99 2650 0.1 30 min 15 P
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Erythema Histology
Exposure
THICKNESS Tpi me, Percentof | .y Percentof | o0y
DATE ICD # mm min Control Control
17-Jan-01 2650 0.1 30 min -9 F 17.95 F
6-Feb-01 2650 0.1 30 min 5 P 0.00 P
13-Feb-01 2650 0.1 30 min 6 P 2.83 P
21-Feb-01 2650 0.1 30 min 3 P 0.00 P
20-Mar-01 2650 0.15 30 min 3 P 5.36 P
3-Apr-01 2650 0.15 30 min 4 P 1.48 P
24-Apr-01 2650 0.15 30 min 10 P 1.92 P
8-May-01 2650 0.15 30 min 15 P 0.00 P
12-Jun-01 2650 0.15 30 min 10 P 5.01 P
26-Jun-01 2650 0.15 30 min 7 P 0.00 P
25-Jul-01 2650 0.15 30 min 6 P 0.78 P
7-Aug-01 2650 0.15 30 min 1 P 0.00 P
4-Sep-01 2650 0.15 30 min 80 F 86.51 F
2-Oct-01 2650 0.15 30 min 9 P 0.00 P
4-Oct-01 2650 0.15 30 min 1 P 0.00 P
16-Oct-01 2650 0.15 30 min 6 P 0.86 P
30-Oct-01 2650 0.15 30 min 9 P 0.00 P
14-Nov-01 2650 0.15 30 min 15 P 4.58 P
27-Nov-01 2650 0.15 30 min 14 P 0.00 P
8-Jan-02 2650 0.15 30 min 18 P 4.06 P
11-Mar-02 2650 0.15 30 min 7 P 21.88 P
16-Apr-02 2650 0.15 30 min 17 P 451 P
30-Apr-02 2650 0.15 30 min 13 P 2.13 P
21-May-02 2650 0.15 30 min 15 P 10.72 P
11-Jun-02 2650 0.15 30 min 30 P 13.28 P
25-Jun-02 2650 0.15 30 min 5 P 1.18 P
27-Aug-02 2650 0.15 30 min 56 P 40.90 P
10-Sep-02 2650 0.15 30 min 21 P 11.75 P
26-Sep-02 2650 0.15 30 min 6 P 3.53 P
8-Oct-02 2650 0.15 30 min 26 P 6.65 P
29-Oct-02 2650 0.15 30 min 8 P 1.43 P
19-Nov-02 2650 0.15 30 min 24 P 9.63 P
3-Dec-02 2650 0.15 30 min 18 P 13.54 P

158



kronmanca
Typewritten Text
158


Erythema Histology
Exposure
THICKNESS | Time, Percentof | oy Percentof | oy
DATE ICD # mm min Control Control

21-Jan-03 2650 0.15 30 min 20 P 3.89 P
4-Feb-03 2650 0.15 30 min 14 P 0.00 P
29-Jul-03 2650 0.15 30 min 10 P 0.00 P
12-Aug-03 2650 0.15 30 min 22 P 15.90 P
3-Apr-01 2701 0.15 30 min 4 P 2.95 P
26-Feb-02 2701 0.15 30 min 15 P 28.97 P
26-Feb-02 2701 0.15 45 min 30 P 16.47 P
26-Feb-02 2701 0.15 60 min 52 P 28.97 P
26-Feb-02 2701 0.15 75 min 67 P 46.23 F
26-Feb-02 2701 0.15 90 min 77 P 75.20 F
5-May-98 2902 0.1 15 min 32 P
31-Aug-99 2902 0.1 15 min 63 F

15 min-30
14-Apr-98 2902 0.1 min 27 P
5-May-98 2902 0.1 30 min 67 F
5-May-98 2902 0.1 45 min 134 F
5-May-98 2902 0.1 60 min 153 F
7-Aug-01 2902 0.15 30 min 51 P 44.00 P
20-May-97 2926 0.2 15 min 18 P
12-Aug-97 2926 0.2 15 min 35 P
13-May-97 2927 0.2 15 min 145 FIW
13-May-97 2928 0.2 15 min 157 FIW
20-May-97 2929 0.2 15 min 98 F
13-May-97 2930 0.2 15 min 149 F/W
20-May-97 2931 0.2 15 min 134 F
20-May-97 2932 0.2 15 min 136 F
13-May-97 2933 0.2 15 min 153 FIW

15 min-30
14-Apr-98 2951 0.1 min 147 F

15 min-30
14-Apr-98 2954 0.1 min 134 F
12-Aug-97 2956 0.2 15 min 138 F
12-Aug-97 2957 0.2 15 min 56 F
12-Aug-97 2958 0.2 15 min 182 F/W
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Erythema Histology
Exposure
THICKNESS | Time, Percentof | oy Percentof | oy
DATE ICD # mm min Control Control
6-May-99 3004 0.1 15 min 155 F
6-Feb-01 3004 0.1 30 min 179 FIW 325.78 FIW
8-May-01 3004 0.15 30 min 102 F 124.66 F
27-Aug-02 3004 0.15 30 min 106 F 100.00 F
29-Jul-03 3004 0.15 30 min 139 F/W 188.62 FIW
22-May-01 3004 0.2 15 min 165 FIW 223.95 FIW
22-May-01 3004 0.2 30 min 104 F 124.33 F
0.1 normal
17-Jan-01 3004 cleaning 15 min 343 FIW 402.56 F/W
0.1 special
17-Jan-01 3004 cleaning 15 min 356 FIW 381.20 F/W
0.2 normal
17-Jan-01 3004 cleaning 15 min 348 FIW 370.09 F/W
0.2 special
17-Jan-01 3004 cleaning 15 min 330 FIW 370.09 FIwW
15 min -
14-Apr-98 3051 0.1 30 min 189 F/W
31-Aug-99 3109 0.1 15 min 200 FIW
17-Feb-99 3126 0.1 15 min 589 F/W
17-Feb-99 3126 0.1 30 min 614 FIW
17-Feb-99 3126 0.1 45 min 686 FIW
17-Feb-99 3126 0.1 60 min 666 F/W
31-Aug-99 3151 0.1 15 min -4 P
16-Nov-99 3151 0.1 15 min 13 P
16-Nov-99 3151 0.1 30 min 94 F
16-Nov-99 3151 0.1 45 min 148 F
16-Nov-99 3151 0.1 60 min 150 F
12-Jun-01 3151 0.15 30 min 32 P 35.22 P
23-Mar-99 3215 0.1 15 min 232 FIW
23-Mar-99 3215 0.1 30 min 242 FIW
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Erythema Histology
Exposure
THICKNESS Tpime, Percentof | p,cy Percentof | o0y
DATE ICD # mm min Control Control

23-Mar-99 3215 0.1 45 min 238 F/W

23-Mar-99 3215 0.1 60 min 224 F/wW

24-Mar-99 3216 0.1 15 min 318 FIW

24-Mar-99 3216 0.1 30 min 379 FIW

24-Mar-99 3216 0.1 45 min 384 F/W

24-Mar-99 3216 0.1 60 min 375 F/wW

6-Apr-99 3227 0.1 15 min 114 F

6-Apr-99 3227 0.1 30 min 148 F

6-Apr-99 3227 0.1 45 min 158 F

6-Apr-99 3227 0.1 60 min 163 F/W

20-Apr-99 3244 0.1 15 min 36 F

20-Apr-99 3244 0.1 30 min 59 F

20-Apr-99 3244 0.1 45 min 127 F

20-Apr-99 3244 0.1 60 min 184 FIW

14-Apr-99 3245 0.1 15 min 65 F

14-Apr-99 3245 0.1 30 min 91 F

14-Apr-99 3245 0.1 45 min 106 F

14-Apr-99 3245 0.1 60 min 121 F

8-Sep-99 3247 0.2 15 min 127 F

8-Sep-99 3248 0.2 15 min 124 F

10-Aug-99 3251 0.1 15 min 188 F/W

10-Aug-99 3252 0.1 15 min 198 FIW

10-Aug-99 3253 0.1 15 min 186 FIW

28-Sep-99 3280 0.1 15 min 174 FIW
30-Sep-99 3280 0.2 15 min 71 F

10-Aug-99 3284 0.1 15 min 174 F/W

28-Sep-99 3289 0.1 15 min 171 FIW
30-Sep-99 3289 0.2 15 min 134 F
31-Aug-99 3290 0.1 15 min 169 FIW

28-Sep-99 3294 0.1 15 min 169 F/wW
30-Sep-99 3294 0.2 15 min 155 F

8-Sep-99 3299 0.2 15 min 35 P

24-Apr-01 3300 0.15 30 min 37 P 28.06 P
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Erythema Histology
Exposure
THICKNESS | Ti me, Percentof | p.ny Percentof | o0y
DATE ICD # mm min Control Control

8-Sep-99 3300 0.2 15 min 6 P

28-Sep-99 3305 0.1 15 min 113 F
30-Sep-99 3305 0.2 15 min -4 F

21-Feb-01 3369 0.1 30 min 129 F 314.85 F/W
12-Jun-01 3370 0.15 30 min 99 F 101.19 F
13-Feb-01 3378 0.1 30 min 107 F 234.28 F/W
4-Sep-01 3378 0.15 30 min 116 F 172.70 F/W
21-Feb-01 3379 0.1 30 min 124 F 311.35 F/W
13-Feb-01 3380 0.1 30 min 111 F 204.59 F/W
6-Feb-01 3450 0.1 30 min 124 F 188.89 F/W
6-Feb-01 3454 0.1 30 min 133 F 177.78 F/W
3-Apr-01 3454 0.15 30 min 155 FIW 270.48 F/W
12-Jun-01 3470 0.15 30 min 58 P 36.28 P
12-Jun-01 3471 0.15 30 min 64 F 36.81 P
21-Feb-01 3479 0.1 30 min 146 F/W 347.60 F/W
13-Feb-01 3519 0.1 30 min 104 F 173.85 F/W
6-Feb-01 3520 0.1 30 min 99 F 105.78 F
3-Apr-01 3520 0.15 30 min 98 F 161.62 F
13-Feb-01 3523 0.1 30 min 109 F 184.10 F/W
3-Apr-01 3523 0.15 30 min 117 F 205.90 F/W
20-Mar-01 3524 0.15 30 min 105 F 143.62 F
8-May-01 3530 0.15 30 min 99 F 113.34 F
8-May-01 3531 0.15 30 min 93 F 100.68 F
26-Jun-01 3532 0.15 30 min 95 F 98.33 F
8-May-01 3533 0.15 30 min 73 P 68.24 F
25-Jul-01 3548 0.15 30 min 76 F 70.76 F
25-Jul-01 3549 0.15 30 min 96 F 107.21 F
21-Feb-01 3551 0.1 30 min 127 F 232.75 F/W
25-Jul-01 3551 0.15 30 min 78 F 72.32 F
20-Mar-01 3552 0.15 30 min 94 F 123.21 F
20-Mar-01 3553 0.15 30 min 112 F 192.35 F/W
16-Oct-01 3564 0.15 30 min 76 F 58.53 F
20-Mar-01 3585 0.15 30 min 117 F 181.89 F/W
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Erythema Histology
Exposure
THICKNESS | Ti me, Percentof | p.ny Percentof | o0y
DATE ICD # mm min Control Control
7-Aug-01 3600 0.15 30 min 108 F 114.72 F
30-Oct-01 3603 0.15 30 min 118 F 235.50 F/W
24-Apr-01 3610 0.15 30 min 116 F 164.99 F/W
24-Apr-01 3611 0.15 30 min 123 F 191.85 F/W
25-Jul-01 3630 0.15 30 min 109 F 148.73 F/W
7-Aug-01 3631 0.15 30 min 102 F 122.08 F
24-Apr-01 3633 0.15 30 min 113 F 145.80 F/W
26-Jun-01 3664 0.15 30 min 95 F 110.04 F
26-Jun-01 3665 0.15 30 min 77 P 80.48 F
4-Sep-01 3666 0.15 30 min 151 F/W 226.32 F/W
26-Jun-01 3667 0.15 30 min 101 F 104.65 F
7-Aug-01 3668 0.15 30 min 103 F 104.64 F
16-Oct-01 3698 0.15 30 min 117 F 157.45 FIW
30-Oct-01 3699 0.15 30 min 51 P 45.56 P
4-Sep-01 3709 0.15 30 min 136 F 186.51 F/W
15-Nov-01 3710 0.15 30 min 119 F 179.78 F/W
16-Nov-01 3711 0.15 30 min 125 F 171.97 F/W
4-Sep-01 3718 0.15 30 min 1 P 2.63 P
18-Sep-01 3718 0.15 30 min 23 P 14.68 P
18-Sep-01 3718 0.15 45 min 47 P 30.58 P
18-Sep-01 3718 0.15 60 min 79 P 12.69 P
2-Oct-01 3724 0.15 30 min 100 F 128.00 F/W
4-Oct-01 3725 0.15 30 min 87 F 156.00 FIW
2-Oct-01 3726 0.15 30 min 97 F 128.00 F/W
4-Oct-01 3727 0.15 30 min 96 F 176.47 F/W
2-Oct-01 3728 0.15 30 min 93 F 120.96 F/W
2-Oct-01 3729 0.15 30 min 96 F 96.96 F
4-Oct-01 3742 0.15 30 min -9 P 3.06 P
16-Oct-01 3742 0.15 30 min 39 P 30.67 P
4-Oct-01 3743 0.15 30 min 29 P 17.65 P
16-Oct-01 3743 0.15 30 min 46 P 27.00 P
30-Oct-01 3744 0.15 30 min 115 F 168.93 F/W
30-Oct-01 3745 0.15 30 min 114 F 164.79 F/W
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Erythema Histology
Exposure
THICKNESS | Ti me, Percentof | p.ny Percentof | o0y
DATE ICD # mm min Control Control

17-Nov-01 3770 0.15 30 min 52 P 40.70 P
8-Jan-02 3770 0.15 30 min 69 F 66.15 F
30-Apr-02 3771 0.15 30 min 25 P 7.45 P
27-Aug-02 3771 0.15 30 min 59 P 39.74 P
18-Nov-01 3772 0.15 30 min 27 P 1.08 P
27-Nov-01 3773 0.15 30 min 17 P 4.09 P
22-Jan-02 3773 0.15 30 min 18 P 3.52 P
22-Jan-02 3773 0.15 45 min 37 P 25.05 P
22-Jan-02 3773 0.15 60 min 51 P 42.24 P
27-Nov-01 3778 0.15 30 min 29 P 8.97 P
8-Jan-02 3779 0.15 30 min 41 P 36.36 P
27-Nov-01 3780 0.15 30 min 29 P 5.65 P
8-Jan-02 3781 0.15 30 min 41 P 29.79 P
27-Nov-01 3782 0.15 30 min 17 P 1.56 P
7-Feb-02 3782 0.15 30 min 10 P

7-Feb-02 3782 0.15 45 min 17 P

7-Feb-02 3782 0.15 60 min 32 P

7-Feb-02 3782 0.15 75 min 38 P

7-Feb-02 3782 0.15 90 min 51 P

6-Aug-02 3792 0.15 30 min 14 P 12.99 P
6-Aug-02 3792 0.15 45 min 17 P 2.60 P
6-Aug-02 3792 0.15 60 min 28 P 28.57 P
6-Aug-02 3792 0.15 75 min 68 P 58.44 P
6-Aug-02 3792 0.15 90 min 99 F 94.81 F
8-Jan-02 3809 0.15 30 min 90 F 75.05 F
11-Mar-02 3818 0.15 30 min 106 F 116.45 F
11-Mar-02 3819 0.15 30 min 104 F 117.93 F
11-Mar-02 3820 0.15 30 min 103 F 113.16 F
11-Mar-02 3821 0.15 30 min 94 F 95.23 F
3-Apr-02 3829 0.15 30 min 75 P 62.39 P
16-Apr-02 3829 0.15 30 min 62 P 38.45 P
3-Apr-02 3829 0.15 45 min 80 F 84.71 F
3-Apr-02 3829 0.15 60 min 89 F 101.99 F
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Erythema Histology
Exposure
THICKNESS | Ti me, Percentof | p.ny Percentof | o0y
DATE ICD # mm min Control Control
3-Apr-02 3829 0.15 75 min 94 F 111.47 F
3-Apr-02 3829 0.15 90 min 89 F 119.72 F
16-Apr-02 3830 0.15 30 min 39 P 17.33 P
16-Apr-02 3831 0.15 30 min 83 F 66.25 F
16-Apr-02 3832 0.15 30 min 26 P 10.47 P
27-Aug-02 3832 0.15 30 min 104 F 73.16 P
30-Apr-02 3833 0.15 30 min 16 P 3.19 P
10-Jul-02 3833 0.15 30 min 22 P 10.44 P
10-Jul-02 3833 0.15 45 min 72 F 47.58 P
10-Jul-02 3833 0.15 60 min 89 F 66.92 F
10-Jul-02 3833 0.15 75 min 103 F 96.71 F
10-Jul-02 3833 0.15 90 min 115 F 118.57 F
30-Apr-02 3834 0.15 30 min 12 P 0.00 P
27-Aug-02 3834 0.15 30 min 94 F 73.68 P
22-Apr-03 3834 0.15 30 min 42 P 53.94 F
29-Jul-03 3834 0.15 30 min 11 P 13.08 P
16-Sep-03 3834 0.15 30 min 16 P 0.00 P
22-Apr-03 3834 0.15 45 min 44 P 36.95 F
16-Sep-03 3834 0.15 45 min 23 P 2.48 =
22-Apr-03 3834 0.15 60 min 52 P 49.26 F
16-Sep-03 3834 0.15 60 min 35 P 17.52 P
22-Apr-03 3834 0.15 75 min 63 F 67.73 F
16-Sep-03 3834 0.15 75 min 64 P 40.57 =
22-Apr-03 3834 0.15 90 min 88 F 101.72 F
16-Sep-03 3834 0.15 90 min 82 F 76.19 F
30-Apr-02 3884 0.15 30 min 24 P 9.57 P
21-May-02 3885 0.15 30 min 61 F 34.97 P
25-Jun-02 3885 0.15 30 min 70 P 39.91 P
21-May-02 3886 0.15 30 min 51 F 32.17 P
25-Jun-02 3886 0.15 30 min 45 P 18.41 P
21-May-02 3887 0.15 30 min 48 F 31.00 P
25-Jun-02 3887 0.15 30 min 48 P 20.91 P
21-May-02 3900 0.15 30 min 65 F 47.55 F
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Erythema Histology
Exposure
THICKNESS | Ti me, Percentof | p.ny Percentof | o0y

DATE ICD # mm min Control Control
25-Jun-02 3900 0.15 30 min 80 F 59.50 P
11-Jun-02 3901 0.15 30 min 71 P 45.72 P
11-Jun-02 3902 0.15 30 min 67 P 42.53 P
11-Jun-02 3903 0.15 30 min 50 P 32.95 P
11-Jun-02 3905 0.15 30 min 97 F 92.08 F
10-Sep-02 4020 0.15 30 min 12 P 10.43 P
22-May-03 4020 0.15 30 min 10 P 1.37 P
29-Jul-03 4020 0.15 30 min 20 P 7.99 P
22-May-03 4020 0.15 45 min 16 P 12.18 P
22-May-03 4020 0.15 60 min 25 P 25.73 P
22-May-03 4020 0.15 75 min 41 P 42.20 P
22-May-03 4020 0.15 90 min 59 P 75.13 F
10-Sep-02 4021 0.15 30 min 35 P 25.50 P
10-Sep-02 4022 0.15 30 min 43 P 17.88 P
10-Sep-02 4028 0.15 30 min 17 P 11.75 P
8-Apr-03 4028 0.15 30 min 10 P 6.19 P
29-Jul-03 4028 0.15 30 min 15 P 5.08 P
8-Apr-03 4028 0.15 45 min 23 P 18.01 P
8-Apr-03 4028 0.15 60 min 50 P 45.40 P
8-Apr-03 4028 0.15 75 min 84 F 71.86 F
8-Apr-03 4028 0.15 90 min 85 F 80.49 F
8-Oct-02 4029 0.15 30 min 25 P 10.16 P
11-Mar-03 4029 0.15 30 min -9 P 0.00 P

13-Mar-03 4029 0.15 30 min 214 175.00
6-May-03 4029 0.15 30 min 4 P 6.21 P
10-Jun-03 4029 0.15 30 min 12 P 2.44 P
12-Aug-03 4029 0.15 30 min 26 P 21.10 P

13-Mar-03 4029 0.15 35 min 298 425.00

13-Mar-03 4029 0.15 40 min 343 500.00
11-Mar-03 4029 0.15 45 min 25 F 42.00 F

13-Mar-03 4029 0.15 45 min 396 550.00
6-May-03 4029 0.15 45 min 16 P 13.49 P
10-Jun-03 4029 0.15 45 min 24 P 15.85 P
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Erythema Histology
Exposure
THICKNESS | Ti me, Percentof | p.ny Percentof | o0y
DATE ICD # mm min Control Control

13-Mar-03 4029 0.15 50 min 384 563.00

11-Mar-03 4029 0.15 60 min 43 F 46.00 F
6-May-03 4029 0.15 60 min 35 P 43.68 P
10-Jun-03 4029 0.15 60 min 36 P 34.15 P
11-Mar-03 4029 0.15 75 min 102 F 146.00 F
6-May-03 4029 0.15 75 min 54 P 58.89 F
10-Jun-03 4029 0.15 75 min 55 P 60.98 F
11-Mar-03 4029 0.15 90 min 89 F 142.00 F
6-May-03 4029 0.15 90 min 70 F 91.86 F
10-Jun-03 4029 0.15 90 min 71 P 75.61 F
29-Oct-02 4032 0.15 30 min 54 P 22.40 P
3-Dec-02 4033 0.15 30 min 101 F 94.45 F
19-Nov-02 4034 0.15 30 min 59 P 45.44 P
21-Jan-03 4035 0.15 30 min 95 F 88.94 F
8-Oct-02 4036 0.15 30 min 49 P 30.65 P
3-Dec-02 4037 0.15 30 min 90 F 79.61 F
8-Oct-02 4038 0.15 30 min 56 P 43.78 P
19-Nov-02 4039 0.15 30 min 91 F 89.86 F
29-Oct-02 4040 0.15 30 min 76 F 40.32 P
3-Dec-02 4041 0.15 30 min 108 F 112.23 F
26-Sep-02 4042 0.15 30 min 60 P 54.10 P
19-Nov-02 4043 0.15 30 min 89 F 79.72 F
29-Oct-02 4044 0.15 30 min 68 P 50.72 P
21-Jan-03 4045 0.15 30 min 89 F 105.14 F
29-Oct-02 4046 0.15 30 min 14 P 14.87 P
8-Oct-02 4047 0.15 30 min 46 P 24.17 P
3-Dec-02 4048 0.15 30 min 64 P 39.48 P
19-Nov-02 4049 0.15 30 min 82 P 54.56 P
26-Sep-02 4050 0.15 30 min 13 P 12.99 P
12-Aug-03 4050 0.15 30 min 30 P 21.71 P
26-Sep-02 4051 0.15 30 min 17 P 5.37 P
24-Jun-03 4051 0.15 30 min 5 P 0.00 P
12-Aug-03 4051 0.15 30 min 24 P 17.28 P
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Erythema Histology
Exposure
THICKNESS | Ti me, Percentof | p,cy Percentof | o0y
DATE ICD # mm min Control Control

24-Jun-03 4051 0.15 45 min 19 P 10.37 P
24-Jun-03 4051 0.15 60 min 42 P 34.83 P
24-Jun-03 4051 0.15 75 min 55 P 50.93 P
24-Jun-03 4051 0.15 90 min 74 P 67.80 P
26-Sep-02 4052 0.15 30 min 11 P 12.43 P
15-Jul-03 4052 0.15 30 min 12 P 5.15 P
12-Aug-03 4052 0.15 30 min 18 P 15.29 P
15-Jul-03 4052 0.15 45 min 3 P 0.00 P
15-Jul-03 4052 0.15 60 min 12 P 9.28 P
15-Jul-03 4052 0.15 75 min 31 P 39.18 P
15-Jul-03 4052 0.15 90 min 40 P 46.39 P
19-Feb-03 4083 0.1 15 min 314 F/w 879.31 FIW
19-Feb-03 4083 0.1 30 min 111 F 197.89 FIW
19-Feb-03 4083 0.2 15 min 306 FIW 927.59 F/W
19-Feb-03 4083 0.2 30 min 104 F 208.97 F/W
4-Feb-03 4088 0.15 30 min 49 P 40.72 P
4-Feb-03 4089 0.15 30 min 104 F 138.66 F
4-Feb-03 4090 0.15 30 min 103 F 146.13 F/wW
4-Feb-03 4091 0.15 30 min 80 F 101.03 F
23-Mar-04 4212 0.15 30 min 5 P 4.83 P
23-Mar-04 4212 0.15 45 min 7 P 7.32 P
23-Mar-04 4212 0.15 60 min 18 P 10.40 P
23-Mar-04 4212 0.15 75 min 29 P 23.13 P
23-Mar-04 4212 0.15 90 min 42 P 37.77 P
21-Jan-03 3834Y 0.15 30 min 19 P 9.03 P
21-Jan-03 38347 0.15 30 min 24 P 9.81 P
27-Apr-99 DEET 0.15 15 min 122 F

27-Apr-99 DEET+2701 0.1 15 min 33 P

27-Apr-99 | DEET+2701 0.1 30 min 39 P

27-Apr-99 DEET+2701 0.1 45 min 71 F

27-Apr-99 DEET+2701 0.1 60 min 122 F

6-May-99 DEET+3004 0.1 15 min 122 F

6-May-99 DEET+3249 0.1 15 min 45 F
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Erythema Histology
Exposure
THICKNESS | Time, Perce”tIOf PIF/W Perce”t|°f PIFIW
DATE ICD # mm min Contro Contro
6-May-99 | DEET+3250 0.1 15 min 64 F
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Table 20.

Summary of wash and wipe test results at the USAMRICD. Experiments were conducted on 19 September
2002 (Notebook #032-02, pp.127-131). Experiments used weanling pigs 446, 447, 449, and 450. Exposure
tabs were placed in five columns of nine rows down the ventral surface. The scoring ranges for the wash and
wipe tests were 0 to 4 and 0 to 3, respectively. A higher score indicated that more aTSP remained on the skin
after the wash or wipe procedure. Complete details of the composition of the candidate formulations are listed in
Table 16.

aTSP Pre-Wash Drying Time & Pig Position (right or left of
midline)
15 60 60
15 min- min- 15 min- min- min- 60 min-

ICD # Active Moiety right left AVG right left AVG Wipe Comments
3004 SERPACWA 4 4 4 4 4 4 2
3771 Lup P, FL7004 4 4 4 4 4 4 3
3773 Lup G20, FL7004 1 2 1.5 0 1 0.5 3
3792 Lup FG, FL7005 0 0 0 1 1 1 0
3829 Lup P, FL7005 4 4 4 2 2 2 3
3830 Lup G20, FL7005 3 4 3.5 2 3 2.5 0
3830 Lup G20, FL7005 2 2 2 1 2 1.5 0
3832 Lup WF, FL7005 2 4 3 4 3 3.5 2
3833 Lup FG, FL7004 0 0 0 0 0 0 1

Lup FG/WF,
3834 FL7004/05 2 4 3 1 2 1.5 3

Lup WF/G20,
3884 FL7005 4 4 4 4 4 4 0
3886 Lup P/FG, FL7005 2 2 2 4 4 4 1
3887 Lup P/G20, FL7005 4 4 4 2 4 3 0

Lup G20/FG,
3903 FL7005 2 2 2 2 1 1.5 1
3970 Lup WF,FL7004 3 4 3.5 4 2 3 3

Lup

4020 P/G20/04/05 4 3 3.5 4 2 3 3
4021 Lup P/WF/05 4 3 3.5 4 4 4 2 hard to spread
4022 Lup FG/WF/05 4 3 3.5 4 4 4 1
4028 S-330 4 4 4 4 4 4 3
4029 Lup P/FG/04/05 2 3 25 4 4 4 3
4032 Lup G20, FL7005 3 2 2.5 0 3 1.5 1
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aTSP Pre-Wash Drying Time & Pig Position (right or left of

midline)
15 60 60
15 min- min- 15 min- min- min- 60 min-
ICD # Active Moiety right left AVG right left AVG Wip Comments
4033 Lup G20, FL7005 2 3 2.5 3 2 2.5 2
4034 Lup WF, FL7005 4 4 4 3 4 3.5 2 hard to spread
4035 Lup WF, FL7005 4 4 4 3 4 3.5 3
4036 Lup G20, FL7004 2 1 1.5 1 1 2
4037 Lup G20, FL7004 3 4 3.5 3 4 3.5 2
4038 Lup FG, FL7004 3 4 3.5 4 2 3 3 flakes during wiping
4039 Lup FG, FL7004 3 2 25 3 2 2.5 3
4040 Lup FG, FL7005 3 3 3 2 2 2 0
4041 Lup FG, FL7005 3 4 3.5 3 3 3 0
Lup FG/WF,
4042 FL7004/05 2 2 2 2 4 3 2
Lup FG/WF,
4043 FL7004/05 1 2 15 2 2 2 2 flakes during wiping
4044 Lup P, FL7005 4 4 4 4 4 4 2
4045 Lup P, FL7005 4 4 4 4 4 4 3
4046 Lup WF,FL7004 4 4 4 4 3 3.5 3 hard to spread
4047 Lup P, FL7004 4 4 4 4 4 4 3
spreads poorly;
4048 Lup WF,FL7004 4 1 2.5 4 3 3.5 2 crumbles
4049 Lup P, FL7004 4 4 4 4 4 4 2 balls up during wiping
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Table 21. Summary of wash and wipe test results at the USAMRICD. Experiments conducted on 6 December 2002
(Notebook #069-02, pp.2-8). Experiments used weanling pigs 474 and 475. The exposure tabs were applied in
three columns of six rows. The scoring ranges for the wash test and wipe tests were 0 to 4 and 0 to 3,
respectively. A higher score indicated that more aTSP remained on the skin after the wash or wipe procedure. A
plus sign (+) alongside a visual score indicated that the aTSP was slightly better than the given visual score, but
was not effective enough to be given a score of one rank higher. Complete details of the composition of the
candidate formulations are listed in Table 16.

aTSP Pre-Wash Drying Time & Pig Position (right or left of
midline)
15
15 15 15 min 60 60 60 60
min | min min Wipe min min min min
ICD # Active Moiety right | left AVG right left AVG Wipe Comments
4020 Lup P/G20/04/05 1+ 3+ 2+ 2+ 2 4 3 3
4021 Lup P/WF/05 3+ 2 2+ 2+ 3 4 3+ 2+
4029 Lup P/FG/04/05 0 1+ 0+ 2+ 4 2+ 3 3
4050 Lup P/WF/04/05 3+ 4 3+ 3 4 4 4 3+
4051 Lup G20/FG/04/05 0 0 0 1+ 1+ 1+ 1+ 3
4052 Lup G20/FW/04/05 | 1+ 2 1+ 3 3+ 3+ 3+ 3
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Table 22. Summary of wipe test results at the USAMRICD. Experiments
conducted on 6-7 February 2003 (Notebook #069-02, pp.75-79).
Experiments used weanling pigs 484, 485, and 486. Exposure tabs
were placed in two columns of four rows down the ventral surface.
The scoring range for the wipe test was 0 to 3. A higher score
indicated that more aTSP remained on the skin after the wipe
procedure. Complete details of the composition of the candidate
formulations are listed in Table 16.

15 Min Wipe-Non Normalized
Near Far
ICD# Active Moiety Midline | Midline Average
3004 None 2 1.5 1.75
3771 Lup P, FL-7004 3 3 3
3773 Lup G20, FL-7004 2 2 2
3779 Lup WF, FL-7004 3 3 3
3792 Lup FG, FL-7005 1 1 1
3829 Lup P, FL-7005 3 3 3
3830 Lup G20, FL-7005 1.5 1.5 1.5
3832 Lup WF, FL-7005 2.5 2.5 2.5
3833 Lup FG, FL-7004 2 2.5 2.25
Lup WF/G20, FL-

3834 7004/7005 3 3 3
3884 Lup WF/G20, FL-7005 1.5 2 1.75
3886 Lup P/FG, FL-7005 2 2 2
3887 Lup P/G20, FL-7005 2 2 2
3903 Lup FG/G20, FL-7005 1.5 15 1.5
4022 Lup WF/FG, FL-7005 1.5 15 1.5
4028 S-330 2 2.5 2.25
4088 Nano TiO, 2 2 2
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Table 23.

Summary of the initial safety screening for acute eye and skin irritation
in rabbits for lead candidate aTSP formulations. The evaluations
were performed at the USACHPPM. Full reports are available in
Appendix B. The only tested aTSP formulation that showed any sign
of toxicity was ICD 3833 which contained the 26% Lupasol FG, 3%
Fluorolink 7004, 38% Fomblin Y25, and 33% F5A PTFE. ICD 3833
produced moderate irritation in the rabbit eye which was resolved
within 72 hours. In humans, ICD 3833 should be used with caution
around the eyes and mucosa.

Eye Skin Toxicology
ICD No. | Irritation | Irritation Study No. Date

2701 | None None 85-2594-99 September 1999
3151 | None None 85-MA-6631-01 September 2001
3247 | None None 85-2594-99 September 1999
3248 | None None 85-2594-99 September 1999
3249 | None None 85-2594-99 September 1999
3308 | None None 85-MA-6631-01 September 2001
3471 | None None 85-MA-6631-01 September 2001
3533 | None None 85-MA-6631-01 | September 2001
3551 | None None 85-MA-6631-01 September 2001
3665 | None None 85-MA-6631-01 | September 2001
3673 | None None 85-MA-6631-01 September 2001
3792 | None None 85-XC-5154-02 Jun-Jul 2002
3829 | None None 85-XC-5154-02 Jun-Jul 2002
3830 | None None 85-XC-5154-02 Jun-Jul 2002
3831 | None None 85-XC-5154-02 Jun-Jul 2002
3832 | None None 85-XC-5154-02 Jun-Jul 2002
3833 | Moderate | None 85-XC-5154-02 Jun-Jul 2002
3834 | None None 85-XC-5154-02 Jun-Jul 2002
4020 | None None 85-XC-01FA-03 July 2003
4029 | None None 85-XC-01FA-03 July 2003
4050 | None None 85-XC-01FA-03 July 2003
4051 | None None 85-XC-01FA-03 July 2003
4052 | None None 85-XC-01FA-03 July 2003
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Table 24. Summary of in vivo and in vitro DTN data for the most promising aTSP candidate formulations. The data was organized into

a complete matrix of values for each test compound’s result on a damage/undesirable measure. The results were

expressed as percentages of the same measurement for SERPACWA. Therefore, lower percentage scores indicate

BETTER performance. Data in red with white field has been estimated by averaging individual components.

WEIGHTS: 8 5 4 3 2 2 2 2 5
HDL GDL VXL
CODE: HDV HDL VXL GDV SPME SPME SPME WASH WIPE
HS- HS- HS-
Percen 24hr. 24hr. SPME | SPME | SPME
tof PC | LAR(%) | Lethality | Lethality % % % Normal | Normal
for Pig for (.5mg) (2caps) | SERPA | SERPA | SERPA ized ized
HDV Rabbit Rabbit Rabbit CWA CWA CWA Wash Wipe
ICD No. Active (30min) HDL VXL GDV HDL GDL VXL Test Test
3771 Lupasol P,FL/04 25.1 45.9 125 60.0 89.8 8.6 70.4 1.0 1.0
3772\3830 Lupasol G20, FL05 30.8 45.3 18.8 1.0 31.6 1.0 74.1 37.5 75.0
3773\3790 Lupasol G20, FL04 16.3 25.2 25.0 16.7 34.8 1.0 65.7 75.0 17.2
3791\3832 Lupasol WF, FL05 26.1 37.7 43.8 30.0 25.2 1.4 61.4 18.8 24.9
3780\3792 Lupasol FG, FLO5 28.1 50.5 42.9 1.0 27.3 1.0 12.7 87.5 83.4
3829 Lupasol P, FL05 61.7 45.9 6.3 15.4 89.8 8.6 70.4 25.5 1.0
3833 Lupasol FG, FL04 15.7 51.0 28.6 1.0 22.3 1.0 31.4 100.0 455
3834 Lupasol FG/WF, FL04/05 11.6 30.0 1.0 1.0 18.4 1.0 18.8 43.8 1.0
3884 Lupasol G20/WF, FL04/05 23.5 43.0 1.0 1.0 19.4 1.0 25.2 1.0 70.8
3886 Lupasol P/FG, FLO05 46.9 18.9 25.0 1.0 27.3 1.0 12.7 25.5 49.7
3887 Lupasol P/G20, FL05 48.3 23.3 125 7.8 33.2 1.0 40.0 13.0 66.7
3903 Lupasol G20/FG, FL05 50.5 37.0 125 1.0 25.1 1.0 16.4 56.3 58.0
3779\3970 Lupasol WF, FL04 43.3 25.0 31.3 30.0 57.9 11.0 86.8 18.8 1.0
4020 Lupasol P/G20, FL04/05 12.4 16.1 1.0 7.8 33.2 1.0 40.0 89.6 8.9
4021 Lupasol P/WF, FLO05 35.9 33.2 8.3 58.0 4.0 4.0 9.0 13.3 16.7
4022 Lupasol FG/WF, FL05 43.4 28.6 18.8 1.0 18.4 1.0 18.8 6.8 58.0
4028 S-330 17.1 6.9 18.8 100.0 0.0 100.0 100.0 1.0 13.0
4029 Lupasol P/FG, FL04/05 25.5 11.8 1.0 1.0 27.3 1.0 12.7 43.2 8.9
4050 Lupasol P/WF, FL04/05 13.4 26.2 1.0 58.0 4.0 4.0 9.0 41.7 1.0
4051 Lupasol G20/FG, FL04/05 18.6 25.9 1.0 1.0 25.1 1.0 16.4 48.2 25.5
4052 Lupasol G20/WF, FL04/05 10.2 22.0 16.7 15.0 19.4 1.0 25.2 59.1 1.0
3004 SERPAWCA 102.0 40.8 13.0 97.2 100.0 | 100.0 100.0 1.0 37.3
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Table 25.

Summary of normalized weighted scores (higher is better). To make higher scores indicate better performance, the raw
data percentages were subtracted from 100. The adjusted scores were multiplied by the appropriate normalized weighting
factor (weighting factor divided by total of all the weighing factors, 36) to generate the normalized weighted scores reported
in this table.

Weighted Normalized Scores (higher is better)
HDV HDL VXL GDV HDLspme GDLspme VXLspme WASH WIPE
Perc
entof 24hr. 24hr.
PCfor | LAR(%) | Lethality | Lethality | HS-SPME HS-SPME HS-SPME
Pig for (.5mg) (2 caps) % % %
. HDV Rabbit Rabbit Rabbit SERPACWA | SERPACWA | SERPACWA | Normalized | Normalized
ICD No. Active (30min) | HDL VXL GDV HDL GDL VXL Wash Test | Wipe Test
3771 Lupasol P,FL/04 16.6 75 17.0 3.3 0.6 5.1 16 5.6 13.9
3772\3830 Lupasol G20, FL05 15.4 7.6 15.8 8.3 3.8 5.6 1.4 3.5 35
3773\3790 Lupasol G20, FL04 18.6 10.4 14.6 6.9 3.6 5.6 19 1.4 115
3791\3832 Lupasol WF, FLO5 16.4 8.7 10.9 5.8 4.2 5.5 2.1 4.5 10.4
3780\3792 Lupasol FG, FL05 16.0 6.9 11.1 8.3 4.0 5.6 4.9 0.7 2.3
3829 Lupasol P, FLO5 8.5 7.5 18.2 7.1 0.6 5.1 16 4.1 13.9
3833 Lupasol FG, FL04 18.7 6.8 13.9 8.3 4.3 5.6 3.8 0.0 7.6
3834 Lupasol FG/WF, FL04/05 19.6 9.7 19.4 8.3 4.5 5.6 4.5 3.1 13.9
3884 Lupasol G20/WF, FL04/05 17.0 7.9 19.4 8.3 4.5 5.6 4.2 5.6 4.1
3886 Lupasol P/FG, FLO5 11.8 11.3 14.6 8.3 2.3 5.3 3.2 4.1 7.0
3887 Lupasol P/G20, FL05 11.5 10.7 17.0 7.7 3.7 5.6 3.3 4.8 4.6
3903 Lupasol G20/FG, FL05 11.0 8.8 17.0 8.3 4.2 5.6 4.6 2.4 5.8
3779\3970 Lupasol WF, FL04 12.6 10.4 13.4 5.8 2.3 4.9 0.7 4.5 13.9
4020 Lupasol P/G20, FL04/05 19.5 11.7 19.4 6.4 2.9 5.4 2.1 0.6 12.7
4021 Lupasol P/WF, FL05 14.2 9.3 17.8 6.4 2.4 5.3 19 4.8 11.6
4022 Lupasol FG/WF, FLO5 12.6 9.9 15.8 7.1 4.1 5.5 35 5.2 5.8
4028 S-330 18.4 12.9 15.8 0.0 5.6 0.0 0.0 5.6 12.1
4029 Lupasol P/FG, FL04/05 16.6 12.3 19.4 7.1 3.0 5.4 3.8 3.2 12.7
4050 Lupasol P/WF, FL04/05 19.2 10.3 19.4 5.4 2.4 5.2 15 3.2 13.9
4051 Lupasol G20/FG, FL04/05 18.1 10.3 19.4 8.0 4.0 5.6 3.3 2.9 10.3
4052 Lupasol G20/WF, FL04/05 | 20.0 10.8 16.2 7.4 3.7 5.4 2.1 2.3 13.9
3004.0000 SERPAWCA -0.4 8.2 16.9 0.2 0.0 0.0 0.0 5.6 8.7
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Table 26.

Summary of compound rankings based on individual measures listed in Table 24.

HS- HS- HS-
Percen 24hr. SPME | SPME | SPME
tof PC LAR Lethality 24hr. % % % Normal | Normal
for Pig (%) for (.-5mg) Lethality SERPA | SERPA | SERPA ized ized
HDV Rabbit Rabbit (2 caps) CWA CWA CWA Wash Wipe
ICD No. Active (30min) HDL VXL Rabbit GDV HDL GDL VXL Test Test
3771 Lupasol P,FL/04 10 20 10 20 21 19 17 3 4
3772\3830 Lupasol G20, FL05 14 18 15 4 10 5 19 12 21
3773\3790 Lupasol G20, FL04 6 8 18 14 13 5 14 19 11
3791\3832 Lupasol WF, FL05 12 15 22 18 6 11 11 9 12
3780\3792 Lupasol FG, FLO5 13 21 21 4 8 5 1 20 22
3829 Lupasol P, FL05 21 20 7 13 21 19 17 11 4
3833 Lupasol FG, FL04 5 22 19 4 4 5 5 22 15
3834 Lupasol FG/WF, FL04/05 2 12 4 4 2 5 3 15 4
3884 Lupasol G20/WF, FL04/05 9 17 4 4 3 5 4 3 20
3886 Lupasol P/FG, FL05 18 4 18 4 19 15 10 11 16
3887 Lupasol P/G20, FLO5 19 6 10 9 11 5 8 6 19
3903 Lupasol G20/FG, FL05 20 14 10 4 5 5 2 17 18
3779\3970 Lupasol WF, FL04 16 7 20 18 18 20 20 9 4
4020 Lupasol P/G20, FL04/05 3 3 4 16 15 12 13 21 8
4021 Lupasol P/WF, FL05 15 13 8 15 16 16 15 7 10
4022 Lupasol FG/WF, FL05 17 11 15 11 7 10 7 5 18
4028 S-330 7 1 15 22 1 22 22 3 9
4029 Lupasol P/FG, FL04/05 11 2 4 12 14 14 6 14 8
4050 Lupasol P/WF, FL04/05 4 10 4 19 17 17 18 13 4
4051 Lupasol G20/FG, FL04/05 8 9 4 8 9 5 9 16 13
4052 Lupasol G20/WF, FL04/05 1 5 13 10 12 13 13 18 4
3004 SERPAWCA 22 16 12 21 22 22 22 3 14
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Table 27. Summary of normalized weighted rank scores (higher is better). To make higher scores indicate better
performance, the rank number was subtracted from the 23 (the total number of compounds plus 1). The
adjusted scores were multiplied by the appropriate normalized weighting factor (weighting factor divided by
total of all the weighing factors, 36) to generate the normalized weighted scores reported in this table.

Weighted Normalized Rank Scores (higher is better)
HDL GDL VXL
HDV HDL VXL GDV SPME SPME SPME WASH WIPE
Perce Hs- HS- HS-
nt of 24hr. 24hr. SPME | SPME | SPME

PC for | LAR(%) | Lethality | Lethality % % % Norma | Normal
ICD Pig for _ (.5mg_) (2 cap_s) SERPA | SERPA | SERPA | lized izgd

. HDV Rabbit Rabbit Rabbit CWA CWA CWA Wash Wipe

No. Active (30min) | HDL VXL GDV HDL GDL | VXL Test Test
3771 Lupasol P,FL/04 2.9 05 25 0.3 0.1 03 0.4 1.1 2.7
3772\3830 Lupasol G20, FLO5 2.0 0.7 16 16 07 1.0 0.2 0.6 0.3
3773\3790 Lupasol G20, FL04 3.8 2.1 11 0.8 0.6 1.0 0.5 0.2 17
3791\3832 Lupasol WF, FLO5 2.4 11 0.2 0.5 0.9 07 07 0.8 15
3780\3792 Lupasol FG, FLO5 2.2 0.3 0.4 16 08 1.0 1.2 0.2 0.1
3829 Lupasol P, FLO5 0.4 0.5 3.1 0.8 0.1 0.3 0.4 0.7 2.7
3833 Lupasol FG, FL04 4.0 0.1 08 16 11 1.0 1.0 0.1 1.1
3834 Lupasol FG/WF, FL04/05 4.7 15 38 16 1.2 1.0 11 0.4 2.7
3884 Lupasol G20/WF, FL04/05 | 3.1 0.8 3.8 16 11 1.0 11 11 0.4
3886 Lupasol P/FG, FLO5 11 2.6 1.1 16 0.2 0.4 07 0.7 1.0
3887 Lupasol P/G20, FL05 0.9 2.4 25 12 07 1.0 08 0.9 0.6
3903 Lupasol G20/FG, FL05 0.7 13 25 16 1.0 1.0 1.2 0.3 0.8
3779\3970 Lupasol WF, FL04 16 2.2 0.6 0.5 03 0.2 0.2 0.8 2.7
4020 Lupasol P/G20, FL04/05 4.4 28 38 0.6 0.4 0.6 0.6 0.1 2.2
4021 Lupasol P/WF, FL05 18 1.4 2.9 0.7 0.4 0.4 0.4 0.9 1.8
4022 Lupasol FG/WF, FL05 13 17 16 1.0 0.9 0.7 0.9 1.0 08
4028 S-330 3.6 3.1 16 0.1 1.2 0.1 0.1 11 1.9
4029 Lupasol P/FG, FL04/05 2.7 2.9 3.8 0.9 0.5 0.5 0.9 0.5 2.2
4050 Lupasol P/WF, FL04/05 4.2 18 38 0.3 03 03 03 0.6 2.7
4051 Lupasol G20/FG, FL04/05 | 3.3 1.9 38 13 08 1.0 08 0.4 14
4052 Lupasol G20/WF, FLO4/05 | 4.9 25 1.9 11 0.6 0.6 0.6 0.3 2.7
3004 SERPAWCA 0.2 1.0 2.1 0.2 0.1 0.1 0.1 1.1 13
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Table 28. Summary of the normalized numerical rankings for groups of measures based on the combined measures.
Rankings are given for weighted and unweighted data and in vivo and in vitro experiments. Note that the
highest rank the compound can receive is a 1; the lowest is 22. The table is ordered by the overall best

average ranking considering all the different groups measures.

COMPUTED ON PERCENTAGES

COMPUTED ON INDIVIDUAL RANKS

Weighted Un-weighted Weighted Un-weighted
In In In In
ICD No. Active ALL Vivo Physical ALL Vivo Physical ALL Vivo Physical ALL Vivo Physical Overall
3834 polymer C/D/04/05 1 2 3 1 3 3 1 2 2 1 3 3 2.08
4029 polymer A/C/04/05 2 3 5 2 2 4 4 3 5 2 2 5.5 3.29
4050 polymer A/D/04/05 3 7 1 3 13 2 2 5 1 3 7 1 4.00
4052 polymer BD/04//05 4 5 4 5 5 6 5 6 3 4 5 5.5 4.79
4051 polymer B/C/04/05 6 4 6 4 4 8 6 4 9 5 4 9 5.75
4020 polymer A/B/04/05 5 1 10 10 1 14 3 1 14 7 1 16 6.92
3884 polymer B/D/05 8 6 15 6 6 9 7 7 13 6 6 7 8.00
4021 polymer A/D/05 7 16 2 7 18 1 9 11 4 9 16 2 8.50
4022 polymer C/D/05 10 13 11 8 8 5 12 15 8 8 12 4 9.50
3886 polymer A/C/05 11 14 12 9 9 7 13 13 10 10 8.5 8 10.38
3773\3790 polymer B/04 9 8 14 14 7 16 10 9 18 15 10.5 20 12.54
4028 S-330 13 10 16 21 20 20 8 8 7 11 8.5 10 12.71
3887 polymer A/B/05 15 12 18 11 10 11 14 10 19 13 10.5 135 13.08
3771 polymer A/04 12 17 7 17 21 13 11 14 6 16 17.5 13.5 13.75
3903 polymer B/C/05 18 15 17 12 14 12 16 16 16 12 13 11 14.33
3833 polymer C/04 14 9 19 15 12 18 15 12 17 14 14 15 14.50
3791\3832 polymer D/05 17 20 8 13 19 10 19 21 15 18 21 12 16.08
3779\3970 polymer D/04 16 19 9 16 17 15 17 18 12 20 17.5 19 16.29
3829 polymer A/05 19 21 13 19 16 17 18 19 11 21 20 18 17.67
3772\3830 polymer B/05 20 11 20 18 11 21 20 17 22 18 15 21 17.83
3780\3792 polymer C/05 21 18 21 20 15 19 21 20 20 18 19 17 19.08
3004 SERPAWCA 22 22 22 22 22 22 22 22 21 22 22 22 21.92
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Table 29.  Compound Rankings on Combined Measures
COMPUTED ON PERCENTAGES COMPUTED ON INDIVIDUAL RANKS
Weighted Un-weighted Weighted Un-weighted
In In In In
1CD No. Active ALL | Vivo | Physical | ALL | Vivo | Physical | ALL | Vivo | Physical | ALL | Vivo | Physical | Overall

3834 Lupasol FG/WF, FL04/05 1 1 1 1 1 1 1 2 1 1 1 1 1.1
4029 Lupasol P/FG, FL04/05 2 4 2 3 4 5 4 5 6 4 4 10 4.3
4051 Lupasol G20/FG, FL04/05 3 3 8 4 2 6 5 4 8 3 4 8 4.8
4052 Lupasol G20/WF, FL04/05 4 5 3 5 5 9 3 3 2 5 5 12 5.1
3884 Lupasol G20/WF, FL04/05 7 7 13 2 6 2 7 7 3 2 6 2 5.3
4020 Lupasol P/G20, FL04/05 5 2 14 11 3 18 2 1 18 7 2 17 8.3
4050 Lupasol P/WF, FL04/05 6 6 7 8 7 13 6 6 12 12 7 18 9.0
3887 Lupasol P/G20, FL05 14 13 17 7 10 7 10 10 15 6 9 6 10.3
4022 Lupasol FG/WF, FL05 12 15 11 6 15 15 17 10 10 16 4 11.0

3773\3790 Lupasol G20, FLO4 8 8 12 14 8 15 9 9 16 13 11 14 114
3903 Lupasol G20/FG, FL05 18 16 16 9 13 8 14 15 10 8 12 4 11.8
4021 Lupasol P/WF, FLO5 9 9 9 10 14 10 13 11 17 16 15 15 12.3
4028 S-330 11 11 15 21 20 20 8 8 7 10 10 10 12.5
3833 Lupasol FG, FL04 13 10 19 15 12 17 12 12 11 11 13 7 12.7
3771 Lupasol P,FL/04 10 17 4 17 21 11 11 14 6 19 18 13 134

3791\3832 Lupasol WF, FL05 16 20 5 12 19 4 19 21 4 16 21 5 13.5
3886 Lupasol P/FG, FL0O5 17 14 18 13 9 14 16 13 20 14 8 21 14.8

3779\3970 Lupasol WF, FL04 15 19 6 16 18 12 18 19 14 21 20 20 16.5

3772\3830 Lupasol G20, FLO5 20 12 20 18 11 21 20 16 21 18 15 16 17.3
3829 Lupasol P, FLO5 19 21 10 19 17 16 17 18 13 20 20 19 17.4

3780\3792 Lupasol FG, FL05 21 18 21 20 16 19 21 20 19 16 17 11 18.3
3004 SERPAWCA 22 22 22 22 22 22 22 22 22 22 22 22 22.0
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INTRODUCTION

Biopraxis is developing a method for production of novel catalysts from inexpensive precursors, at high yield, under
mild conditions. Under the first "reactive Topical Skin Protectant (rTSP)" program, Biopraxis demonstrated that
catalysts produced by this method can effectively neutralize chemical warfare agents. Catalysts were prepared and
screened against the vapors of the chemical warfare (CW) simulants diisopropyl fluorophosphate (DFP) and 2-
chloroethyl ethyl sulfide (CEES) in simple vial tests. More than three dozen catalysts were found to be effective at
degrading the simulants. Select catalysts that performed well against one or both of the simulants were then prepared as
formulations comprising the catalyst mixed with the non-reactive Topical Skin Protectant (TSP) oil, thickener, and (for
moist catalyst preparations) surfactant; and then tested against a DFP vapor challenge using a modification of the
penetration cell protocol developed by USAMRICD. Of the 22 catalysts screened in formulations, at least 18 appeared
promising for protection against DFP. Gas chromatographic analyses of the vapors penetrating the rTSP formulations
confirmed that the different catalysts produced a range of different reaction products.

Formulations submitted to the Government for testing against GD exhibited superior efficacy in comparison with
the non-reactive TSP (13004). The Government subsequently placed a purchase order to acquire batches of several
catalysts for more extensive Government testing. The most promising formulation (13600) that had been identified
by early July 2001 showed substantially superior efficacy against both HD and GD. While 13004 reached GD
breakthrough (time to 1,000 ng total penetration) at 346+68 min and allowed 6,672+865 ng to penetrate over 20 hr,
13600 did not reach breakthrough until 2,086+1349 min and allowed only 461+648 ng to penetrate by 20 hr. While
13004 reached HD breakthrough at 586+46 min, and allowed 2,758+299 ng to penetrate over 20 hr, 13600 did not
reach breakthrough until 1,704+548 min and allowed only 510+368 ng penetration by 20 hr.

Accordingly, the Government awarded a follow-on rTSP program. Under this second program, Biopraxis proposed

to test additional novel catalysts against CW agent simulants, characterize the catalysts, and provide select samples
for Government testing.

BODY

The catalysts studied on this USAMRICD program were originally developed for use in treating environmental
pollutants. Biopraxis proposed to use data on pollutant treatment efficacy, coupled with tests of select catalysts
against CW agent simulants, to identify promising catalysts for Government formulation tests with surety materiel.

Catalyst Selection

Biopraxis catalogues all catalysts and their properties in an extensive database. This database contains all data collected
during the first rTSP project and Government surety materiel test results, as well as data on environmental remediation.
At the beginning of the follow-on rTSP program, the database was re-analyzed in an effort to determine what
production parameters might yield catalysts that are effective against CW agents.

Catalysts have been produced under both oxygen and nitrogen environments. Analysis of the database suggested that
oxygen-based techniques might hold great promise for production of catalysts for degrading CW agents, particularly
from the perspective of future production-scale efforts, in that production costs are expected to be even lower than for
catalysts produced under nitrogen. In addition, catalysts produced under oxygen are less likely to be oxidized when
exposed to the atmosphere than those produced under nitrogen, and the resulting skin cream therefore easier to produce,
package, and store. However, little work had been done on these catalysts under the



earlier rTSP work. Of the ten catalysts sent for Government GD/HD testing under the purchase order, only two
were produced under oxygen. One of these (TF001/Fs) performed well against both GD and HD, and another
(TMO001/M) performed exceptionally well against GD. In addition, several catalysts produced under oxygen had
performed well against DFP in vial or flow cell tests at Biopraxis, but had not yet been tested in Government
GD/HD tests.

On the environmental remediation studies, Biopraxis had identified two other production parameters that can
significantly impact the properties of the catalyst. The available data suggested there may have been similar phenomena
occurring with catalysts in the rTSP program. Because experiments with agent simulants had not been specifically
designed to address the impact of these parameters, the data were often scattered and incomplete. However, in some
cases, the production parameters that produced catalysts that were more effective in DFP and CEES vapor test results
were the same as those that produced superior catalysts against environmental pollutants.

Accordingly, most of the work on the current rTSP program concentrated on catalysts produced under oxygen; and
explored the impact of the other production parameters on simulant treatment efficacy, using the production
methods developed elsewhere. During catalyst production, two alternatives for each of the two key production
parameters were used, resulting in a matrix of four “recipes' for each type of catalyst. Three catalysts were chosen
for use in studies to evaluate the impact of tailoring these production parameters, i.e.:

e TFOO1/Fs — This catalyst performed very well against GD (81:3% reduction in agent penetration over 20 hours'
exposure to vapor, in comparison with 13004) and moderately well against HD (56.4% reduction) in Government
testing after the initial Biopraxis rTSP program; and also performed well against DFP and CEES in Biopraxis vial
tests during the initial rTSP program. Production parameter alternatives were "F" vs "FM™ and "C" vs "D".

¢ TM001/M — This catalyst performed very well against GD (83.8% reduction) and moderately well against HD
(41.9% reduction) in Government testing after the initial Biopraxis rTSP program; and performed well against
DFP in vial tests and flow cells at Biopraxis. Production parameter alternatives were "M" vs "MF" and "G" vs
"Cc".

¢ MMO001/M — This catalyst did well against DFP in vial tests and Reifenrath formulation tests at Biopraxis, but
performed only moderately well in Government tests against GD (10.9% reduction, using a formulation prepared
by Biopraxis on the initial rTSP program). Production parameter alternatives were "M" vs "MF" and "G" vs "C".

The initial production run was done on a small (100 mL) scale, to produce enough material for in-house vial tests
against DFP and CEES. The most effective catalysts were then to be produced on a larger (2 L) scale to provide
samples for Government testing (see below).

Surprisingly, the MMO001/MG recipe did not produce any catalyst. This may have been due to some sort of
contamination, or possibly an inadvertent failure to include all of the necessary ingredients. It was also
disappointing, since the combination of M and G was highly effective at producing catalysts in the TMO001 matrix;
i.e., high percentages of both DFP and cEES were removed / destroyed during simulant testing. The other recipes
produced the expected yield of catalyst, and were characterized and screened against simulants.

Catalyst Characterization

Studies on environmental remediation had found, surprisingly, that a single production run could yield more than one
type of particle (e.g., the particles were visibly different from each other when examined under the microscope), and
that the different particles in a single run have different catalytic properties. Therefore, the efficacy of the rTSP
formulation might be optimized by



maximizing the proportion of a given type of particle incorporated into the skin cream. This could be accomplished by
developing methods for separating the particle types after production and only incorporating the most active particles
into the rTSP. Alternatively, production of a particular particle-type might be maximized by altering the production
parameters. (Preliminary studies on environmental remediation indicate the latter alternative may indeed be feasible.)
In addition, future catalyst bulk-scale production will require analytical methods to assess catalyst quality.

Therefore, the catalysts were subjected to a series of analyses, using techniques that enabled data to be collected
from individual particles in mixtures (e.g., light microscopy, Raman microscopy, scanning electron microscopy,
etc.) These analyses reveal information on the proprietary nature of the catalysts, and are not included in this
report.

Catalyst Testing with Simulants

The catalysts are produced in water and are highly porous (i.e., each particle contains an exceptionally large reservoir of
water.) Earlier studies indicated that they could be freeze-dried and still exhibit catalytic activity (although in some
instances, the range of environmental pollutants against which they were effective was altered.) Dried catalysts were
easier to screen against simulants, since water vapor could have an affect in and of itself (e.g., hydrolyze the CEES).
Accordingly, freeze-dried catalysts were tested for efficacy against DFP and CEES in simple vial tests. 3.0 + 0.1 mg
catalyst was placed into a 10 mL gas-tight, PTFE/silicon septum vial, along with either 2.5 pL of CEES or 2.0 pL DFP
on a cellulose paper filter, and incubated at 20°C for 24 hr. Standards ranged from 0.1 - 2.0 pL DFP, or 0.1 - 2.5pL
CEES, on cellulose paper filters. Samples, catalyst-only controls, and standards were all run in triplicate. After
incubation, a 10 cc gas-tight syringe was used to pull a 1 mL vapor sample from each vial, and the vapor was injected
directly into the GC. The syringe was flushed with compressed air between injections. Analyses were done on a Buck
Scientific 910 GC equipped with an Alltech AT-5 (30m) column, and flame ionization (FID), photoionization (PID),
and dry electrolytic conductivity (DELCD) detectors. The DELCD is sensitive to halogenated compounds, while the
PID is sensitive to unsaturated compounds. The FID hydrogen gas was set at a flow rate of 25 mL/min. Both the FID
and PID were run at 150°C, and the DELCD at 1200°C. The chromatographic grade helium carrier gas was set at 6 psi.
The column-oven temperature was ramped from 40°C to 170°C over 10 min when analyzing DFP, and from 40°C to
200°C over 10 min when analyzing CEES.

In most cases, the production parameters had a significant impact on catalyst efficacy against DFP and CEES
(Table 1.) The pattern of these effects was often similar for the two simulants; i.e., catalysts that were effective
against DFP also tended to be effective against CEES.

For the TMO01 matrix, the most effective catalyst against both DFP and CEES was produced when M and G were the
key production parameters. This combination produced a catalyst that removed and/or destroyed 653.0 + 27.5 mg
DFP / g catalyst, representing 92.3 + 0.5% of the DFP added to the vial (Figure 1). This same catalyst removed and/or
destroyed 594.7 + 100.0 mg CEES / g catalyst, representing 83.0+12.5% of the CEES added to the vial (Figure 2). It
was interesting to note the trends in efficacy for this catalyst against DFP. With either M or Mg, catalysts produced
with G outperformed those produced with C; and with either G or C, those produced with M outperformed those
produced with M. Although such definite matrix patterns were not seen in the results for CEES, the catalyst that
performed best against DFP also exhibited superior efficacy against CEES.

The results of this matrix was particularly interesting, since TM001/MC was the recipe used to prepare the catalyst that
performed very well against GD (ICD3554 yielded an 83.8% reduction in GD penetration) and moderately well against
HD (41.9% reduction) in earlier Government tests. If simulant vial testing could be used to predict formulation efficacy
aﬂaingt slurety material, the new TMO0O01/MG recipe should yield a catalyst with superior performance against both
chemica



warfare agents.

Table 1. Results of Simulant Tests with Freeze-Dried Catalysts
(Italics indicate recipes previously tested by the Government)

Catalyst Percent DFP 522;(_)3/;35 Percent CEES removed/
destroyed |
TF001/FC 98.5+2.5% 84.5 + 14.0%
TF001/FD 29.9 +51.8% 57.2 + 38.3%
TFO01/F,C 33.3 +57.6% 51.1 £ 26.4%
TF001/F\D 52.9 £ 50.2% 77.4 +25.1%
TMO001/MG 92.3 % 0.5% 83.0 + 12.5%
TM001/MC 74.0 £ 9.0% 20.8 £ 36.0%
TMO01/MeG 84.4 +6.3% 65.1 £ 15.2%
TMO001/MeC 65.1 + 0.6% 66.8 + 45.1%
MMON/MC 44.1 + 45.1% 47.7 +24.1%
MMOO01/MeG 39.2 + 36.5% 455 + 28.9%
MMO001/MeC 28.5+27.1% 19.1 + 10.6%
MSRO3/FL 99.9 + 0.05%
MSRO03/MF 52.8 +6.9%
MSR03/ML 27.3 £62.8%
MSR06/ML 85.0 + 21.2%
MSRO6/FL 80.1 + 22.6%

The vial test results for TFO01 showed the most effective catalyst against DFP and CEES was produced with F and C
as the key production parameters. The resulting catalyst removed/destroyed 688.8 + 24.4 mg DFP / g catalyst (98.5 +
2.5% DFP removed/destroyed; Figure 3). This was one of the few vial tests in which breakdown products could be
detected. This same catalyst was also the most effective against CEES, removing/destroying 569.5 + 65.3 mg CEES /
g catalyst (85.4 £ 14.0% CEES removed/destroyed; Figure 4). When comparing Figures 3 and 4, it was apparent that
although the exact ratios are different, the overall trends within the matrices were similar for DFP and CEES.

A variation on the TFO01/FD recipe was used to prepare the TFOO1/F, catalyst that was effective against both GD
(81.3% reduction) and HD (56.4% reduction) in earlier Government penetration cell tests. TFOO01/F,
removed/destroyed 83% of the DFP and 66% of the CEES in earlier vial tests. If the simulant vial test results could be
used to predict surety material formulation results, TFOO1/FC might provide even better performance against CW
agents.

Overall, MMO0OL1 catalysts performed only moderately well compared to those in the TMO001 and
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Figure 2: TMO0O01 vial tests against CEES
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Figure 4: TF0O1 vial tests against CEES




TFOO1 matrices. The most effective MMOO1 catalyst removed/destroyed 292.2 + 289.7 mg DFP / g catalyst, or 44.1 +
45.1% of the DFP placed in the vial (Figure 5). This same catalyst removed/ destroyed 333.6 + 171.7 mg CEES / g
catalyst, or 47.7+ 24.1% of the CEES in the vial (Figure 6). However, like the other catalyst matrices, MMOO1 catalysts
also exhibited similar patterns in efficacy against DFP and CEES (compare Figures 5 and 6), with the exception that, as
noted above, the combination of M and G did not produce any catalyst at all. This was an unexpected result, since the
MMO001/MG recipe is very similar to the MMOOL/MC recipe; and since switching from the TMOO01/MC to the
TMO001/MG recipe not only produced a catalyst, but yielded a superior one.

The MMO001/MC recipe was used to prepare the formulation that yielded 10.9% GD reduction in earlier
Government tests (ICD3361). Since tailoring the MMOQOL1 recipe did not appear to have produced a more effective
catalyst, the MMOO1 series was dropped from the Government test program.

In order to provide as many samples to the Government for testing as possible, the simulant test matrix with the MSR03
and MSRO06 catalyst series against DFP was incomplete, and studies were not done with CEES. MSRO3/FL performed
moderately well in earlier Government tests (65.3% reduction in GD penetration, and 53.2% reduction in HD
penetration.) Substituting M for F, and substituting F for L, can produce superior and/or very unusual catalysts. DFP
tests, however, indicated that the original 'recipe’ produced the best catalyst, with essentially all DFP removed /
destroyed during the test period, whereas MSR03/MF and MSRO3/ML did not do nearly as well (52.8 and 27.3% DFP
removed / destroyed, respectively.) MSRO6/FL performed extremely well in earlier Government tests (93.1% reduction
of GD penetration, and 81.5% reduction of HD penetration); and environmental remediation studies found that
substituting M for F could produce a catalyst that is superior for other applications. MSRO6/ML may have performed
marginally better against DFP, although the difference was not statistically significant.

Catalyst Selection and Production for Government Testing

Three catalysts were used in earlier Government weanling pig tests, in formulations ICD3603 (based on TFO01/F,),
ICD3553 (based on TSR06/M), and 1CD3600 (based on MSRO6/F). Despite very promising penetration cell tests,
none of these formulations appeared to be effective in the weanling pig tests.

The formulations used in the weanling pig tests were prepared under air and stored under air for as long as nine
months. It is highly likely that the catalysts were oxidized during the prolonged storage under adverse conditions.
Biopraxis requested that the Government (a) retest the air-stored formulations by the Reifenrath protocol, to confirm
that their efficacy was degraded, and then (b) conduct new animal tests using freshly-prepared formulations, if the
penetration cell tests indicate that the stored formulations are no longer effective. The Government testing was halted,
due to lack of funds (monies were diverted to support the war in Iraq) before this could be done.

It should be noted that analysis of the results from Government surety tests should take into account when the
Government prepared the formulation, whether it was prepared under air, and how long it was stored (and under
what conditions) before tests were conducted. However, this information has not been made available to Biopraxis
and therefore could not be included in this report.

Six catalysts were chosen from the modified production experiments; in addition, nine were chosen based on results
from environmental remediation studies that indicated new and unusual catalysts had been developed.

Three pairs of catalysts were prepared from recipes in which catalysts are produced under oxygen,

10
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i.e., one that was sent to the Government previously and performed well, matched against one produced by a modified
recipe that appeared to be more effective against simulants. These included:

¢ TM001/MC and TM001/MG

TMO001/MC performed very well against GD and moderately well against HD in earlier Government penetration
cell tests, and performed well against DFP in vial tests and penetration cell tests at Biopraxis. TM001/MG
exhibited greater efficacy against DFP and substantially great efficacy against CEES in recent vial tests.

¢ TF001/FC and TF001/FD

TFO001/Fs performed very well against GD (81.3% reduction) and moderately well against HD (56.4% reduction)
in earlier Government testing; and also performed well against DFP and CEES in earlier Biopraxis vial tests.
TFO01/FD was substantially better at removing/degrading both DFP and CEES than TFO001/FD, which is a
variation of the TFOO1/F, recipe.

¢ TFO01/Fs and TFO01/M,

As noted above, TFOO1/F ¢ did very well in earlier Government tests. Studies on environmental remediation have
found that substituting M for F can produce more reactive materiel.

Another nine catalysts were chosen on the basis of environmental remediation studies. As mentioned earlier, these
studies identified some key production parameters that produced superior catalysts under nitrogen. Some of the catalysts
that performed well in earlier Government tests were modified using these new recipes, which appeared to produce
catalysts with interesting properties. Due to timing and funding constraints, the “new, improved™ version(s), as well as a
fresh batch of the original catalyst, were provided to USAMRICD without simulant testing. (Aliquots of each sample
were retained at Biopraxis, and some limited DFP testing, as reported above, was done after the samples had been sent to
the Government.) The catalysts that were provided included:

¢ MSRO6/FL and MSR06/ML

MSRO6/FL performed extremely well in earlier Government tests (93.1% reduction of GD penetration, and 81.5%
reduction of HD penetration.) Environmental remediation studies found that substituting M for F could produce a
catalyst that is superior for other applications.

¢ MSR03/ML, MSRO3/FL, and MSR03/MF

MSRO3/FL performed moderately well in earlier Government tests (65.3% reduction in GD penetration, and
53.2% reduction in HD penetration.) As noted above, substituting M for F can produce a catalyst that is superior
for other applications. In addition, substituting F for L can produce very unusual catalysts.

¢ TSR02/MF and TSR02/ML

TSRO2/MF performed moderately well in earlier Government tests (56.5% reduction in GD penetration, and
52.6% reduction in HD penetration.) Substituting L for F can produce a catalyst that is superior for other
applications.

¢ MSRO05/FL and MSR05/ML

o MSRO5/FL performed moderately well in earlier Government tests (51.8% reduction in GD penetration, and 53.8%
reduction in HD penetration.) As noted above, substituting M for F can produce a catalyst that is superior for other
applications.
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Two-liter samples of all of these catalysts were prepared and sent to the Government for testing with surety
materiel.

Government Testing with Surety Materiel

As noted above, Government testing was cut short by the diversion of funds to support the war in Irag. The two
TFOO1 series of catalysts were not tested at all. A single formulation of the other catalysts was tested against HD
and/or GD in vapor penetration cells. The results were compared against Government ICD# 3004 (TSP) which had a
time to breakthrough (1,000 ng) for HD of 58687 minutes, and a total penetration at 20 h of 2758+299 ng HD; and
a time to breakthrough (1,000 ng) for GD of 34668 minutes, and a total penetration at 20 h of 6672+865 ng GD.

As above, it should be remembered that preparation and storage under air may adversely affect formulations containing
catalysts prepared under nitrogen. Biopraxis has found that these catalysts are stable for years if kept under nitrogen; and
a skin cream could be prepared and sealed into tubes under anoxic conditions. Information on formulation preparation
and storage, and the length of time the formulation was stored prior to testing, was not provided to Biopraxis, and
therefore could not be considered in the following analyses. Moreover, the methods used to prepare a given formulation
(e.g., the percentage of each component, whether moist or freeze-dried catalyst was used, and the method used to mix all
the components together) can have a significant impact on how well the formulation performs; a poorly mixed
formulation may break through immediately even if the catalyst itself is highly effective against the agent. Accordingly,
the results given below reflect the minimum performance that a given catalyst may yield.

¢ TM001/MC and TM001/MG:

In earlier Government vapor penetration cell tests, TM0O01/MC performed very well against GD (1182+148
minutes to breakthrough, a 342% increase over TSP, and 10811444 total ng penetration in 20 h, a 84% reduction in
comparison with TSP) and moderately well against HD (944+140 minutes to breakthrough, a 161% increase in
over TSP, and 1601+£329 ng penetration in 20 h, a 42% reduction in comparison with TSP).

The formulation that was prepared this time was tested against GD and HD vapors again. It did even better, taking
4,642+2,389 minutes to breakthrough (an increase of 1,342% in comparison with TSP), and 124+121 total ng at 20
h (a reduction of 98%). It should be noted that the data from three of the five cells clustered together, with an
average of 6,372 minutes to breakthrough (1,842% increase), and 36 ng penetration at 20 h (99.5% reduction),
while the other two averaged 2,046 minutes and 256 ng, respectively. l.e., the catalyst would yield even better
performance if the formulation were mixed/spread consistently.

TMO001/MG exhibited greater efficacy against DFP and substantially great efficacy against CEES in vial tests. It
was tested as a single formulation, against GD, by the Government. The results were excellent, i.e., 3,686 +3,194
minutes to breakthrough, an increase of 1,065%; and 459+395 ng penetration in 20 h, a reduction of 93% in
comparison with non-reactive TSP (13004). Individual cell data were not provided; but the very large standard
deviations indicate that several cells did far better than the average. The Government did not test the formulation
against HD.

¢ MSRO6/FL and MSR06/ML.:

In earlier Government tests, MSRO6/FL performed extremely well (93.1% reduction of GD penetration, and 81.5%
reduction of HD penetration.) The formulation that was prepared this time



was tested against GD and HD vapors again. Performance against GD was extraordinary; i.e., 57,096+44,512
minutes to breakthrough (16,502% increase) and 3+4 ng penetration at 20 h (99.96% reduction). Performance
against HD was good; i.e., 1,269+477 minutes to breakthrough (217% increase) and 1,131+734 ng penetration by
20 h (59% reduction.)

Environmental remediation studies found that substituting M for F could produce a catalyst that is superior for other
applications. MSR0O6/ML had been tested against DFP (after the catalyst was submitted to the Government), but was
tested against HD only by the Government. It did well in comparison with 13004 (1,105+370 minutes to
breakthrough, a 189% increase; and 1,183+663 ng penetration by 20 h, a 57% reduction), but not as well as hoped.

¢ MSR03/ML, MSRO3/FL, and MSRO3/MF:

MSRO3/FL performed moderately well in earlier Government tests (65.3% reduction in GD penetration, and
53.2% reduction in HD penetration.) Substituting M for F can produce a catalyst that is superior for other
applications. In addition, substituting F for L can produce very unusual catalysts. These catalysts were screened
against DFP only, after samples had been sent to the Government for evaluation. MSRO3/FL did very well against
DFP; the others were not nearly as effective.

The Government spreadsheet reports having made formulations from five MSRO03 catalysts, three of which were
given codes that do not match the codes provided to the Government. It is therefore difficult to determine which
catalysts were actually tested as formulations and how their performance matched expectations.

Apparently, MSRO3/FL was not tested against surety materiel.

MSRO03/ML was apparently tested against HD only. It did well in comparison with 13004; i.e., 1,411+349 minutes
to breakthrough (241% increase) and 619+108 ng penetration by 20 h (78% reduction.)

"MSRO3/MLA" was screened against both HD and GD. It did very well against GD; time to breakthrough was
2,055+688 minutes (594% increase) and total penetration by 20 h was 222+85 ng (97% reduction.) This
formulation also yielded the best performance against HD of those tested on this program; i.e., time to
breakthrough of 1,571+98 minutes (268% increase) and total penetration at 20 h or 598+70 (78% reduction.)

"MSR03/MX" and "MSRO03//MLB" were screened against HD. "MSR03/MX" did well, increasing the time to
breakthrough by 201% (1,179+94 minutes) and reducing total penetration at 20 h by 63% (1,029+176 ng), which
was better than MSRO3/FL in the earlier Government tests, although not as well as some other catalysts that were
studied on this program. "MSRO03//MLB" exhibited a similar efficacy against HD, increasing time to breakthrough
by 188% (1,101+80) and reducing penetration by 57% (1,198+158 ng.)

¢ TSR02/MF and TSR02/ML.:

TSR0O2/MF performed moderately well in earlier Government tests (56.5% reduction in GD penetration, and
52.6% reduction in HD penetration.) The new formulation made with this catalyst was tested against HD only. It
exhibited a similar efficacy this time, increasing time to breakthrough by 197% (1,154+104 minutes) and reducing
penetration at 20 h by 60% (1,095+204 ng.)

Substituting L for F can produce a catalyst that is superior for other applications. Due to time and funding constraints,
TSR02/ML was not tested against simulants. The Government spreadsheet
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does not show a TSRO2/ML but does list a "TSR02/MC", which is presumably a typographical error. This
catalyst was screened against HD, and its performance was very similar to that of TSR02/MF; i.e., it increased
time to breakthrough by 203% (1,187+118 minutes) and reduced penetration by 62% (1,035+217 ng.)

MSRO5/FL and MSRO5/ML.:

MSRO5/FL performed moderately well in earlier tests (51.8% reduction in GD penetration, and 53.8% reduction in
HD penetration.) It was not tested by the Government on this program.

As noted above, substituting M for F can produce a catalyst that is superior for other applications. MSR05/ML was
screened against both GD and HD. It increased the time to breakthrough for GD by 531% (1,836+1,212 minutes) in
comparison with 13004 and reduced penetration by 94% (412+445 ng.) It also the time to breakthrough for HD by
201% (1,175+325 minutes) in comparison with 13004 and reduced penetration by 57% (1,175+594 ng.) l.e., the new
catalyst recipe significantly improved performance against GD, while retaining its efficacy against HD.

In short, all of the formulations tested against surety materiel by the Government had substantially improved efficacy
against GD and/or HD, in comparison with the non-reactive TSP. Some were extraordinary; e.g., MSRO6/FL, which did
not allow any detectable GD penetration for 20 h and was projected to take more than 950 hours (40 days) to reach
breakthrough. This same formulation also showed excellent efficacy against HD.

It should be noted that, since these catalysts are solid particulates, catalysts with different chemistries do not interact
with each other. Therefore, a mixture of different catalysts may be used to produce a superior skin cream formulation.
Environmental remediation and earlier rTSP studies showed that the results obtained with mixtures were often
synergistic rather than additive; i.e., were much more effective than might be predicted on the basis of single-catalyst
tests.

KEY RESEARCH ACCOMPLISHMENTS

Catalyst production parameters that were shown to improve performance against pollutants on environmental
remediation programs were explored for their ability to improve performance against CW agents. As far as can be
determined from the limited testing that was done, catalyst performance can be predicted on the basis of simulant
testing, and can be improved by "tweaking" the catalyst production parameters.

Fifteen catalysts were prepared for Government surety materiel testing. All of the formulations that were screened
showed substantially superior performance against GD and/or HD, in comparison with the non-reactive TSP.

The most effective formulation against GD, made with MSRO6/FL catalyst, did not allow any detectable GD
penetration for 20 h and was projected to take more than 950 hours (40 days) to reach breakthrough. This same
formulation also showed excellent efficacy against HD.

The most effective formulation against HD, made with "MSRO3/MLA" catalyst, increased the time to
breakthrough by 268%, in comparison with the non-reactive TSP (i.e., did not reach breakthrough for more than
26 h), and reduced penetration by 78% (i.e., allowed only 598 ng to penetrate in 20 h.) It also did very well
against GD; time to breakthrough was increased by 594% to more than 34 h, and total penetration was reduced by
97% to only 222 ng in 20 h.
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REPORTABLE OUTCOMES

¢ "Microcatalysts as Active Moieties for Topical Skin Protectants,” Ann E. Grow, Biopraxis, Inc., and Ernest H.
Braue, Jr., USAMRICD, presented at the U.S. Army Medical Research and Materiel Command (USAMRMC)
Bioscience 2002 Medical Defense Review.

¢ Funding for the rTSP development program area was halted in order conserve Government monies for the war in
Irag.

CONCLUSIONS

The concept of applying a topical protectant to vulnerable skin surfaces before entry into a chemical combat arena has
been proposed as a means of protecting troops from percutaneous chemical warfare agent toxicity since these weapons
were first used during World War 1. Topical protectants would augment the protection afforded by the protective
overgarments or, ideally, redefine the circumstances requiring Mission Oriented Protective Posture (MOPP) levels. The
rapid action of vesicating agents such as sulfur mustard and lewisite suggests that a preexposure skin protection system,
or a contamination avoidance approach, offers the best opportunity to prevent the serious consequences of the
percutaneous toxicity of blistering agents. A skin protectant also reduces the risk of exposure to organophosphorus agents
which, unlike vesicants, arc lethal in droplet amounts. In addition, the development of improved prophylactics for CW
agents can deter their use by the enemy, and increase the warfighter's capability to sustain his operational tempo.

The U.S. Army Chemical School has developed a topical skin protectant (TSP) against CW agents (now called
"SERPACWA") that extends the protection afforded by MOPP and allows a longer window for decontamination.
However, since it is a non-reactive barrier cream, it does not completely remove the possibility for contamination and,
therefore, decontamination is still required. In addition, it does not provide very good protection against mustard vapor.
In order to overcome these deficiencies, there is a clear need for a next generation TSP that contains a reactive
component that will decontaminate CW agents as well as protect against nerve and mustard vapors.

The work that has been done to date has been extremely successful. Vial screening tests identified many, diverse
catalysts that showed efficacy against DFP and/or CEES. Catalyst production parameters that can be "tweaked" to
improve performance have been identified. Government formulation testing against surety materiel has identified many
catalysts that exhibit excellent efficacy against GD and/or HD. Several methods can be used to enhance performance
even further, notably the use of catalyst mixtures and optimizing the composition of the formulation. Many promising,
new catalysts remain to be screened. Since the precursors are inexpensive and the simple production method offers a
high yield under ambient conditions, the costs for producing the catalysts in bulk are expected to be very low.
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