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The following investigation was conducted by Special
Agent (SA) of the federal Bureau of Investigation
(FBI) on February 24, 2005:
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The United States Army Medical Research Institute
of Infectious Diseases (USAMRIID) Keycard Access records from

1998 through 2002 were queried fQi.X%Sitin“—fﬂinan scientist
bnd visiting scientist both i;gm_EEg

| who have previously been identified as
vigiting USAMRIID circa May 1998.

All available records were searched for names

containing or or all queries met
with negative results.

As previously reported, Bruce Ivins was the USAMRIID
point of contact for| and| | A query of all available
recordi for "Ivins*" met with positive results. Records indicate
Bruce Iadng showed keycard activity during a date range of
August bi, 1998 through June 02, 2002. )
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- Date of transcription 02/25/2005

On February 18, 2005, an Internet author query on
website: www.pubmed.com for | | scientists,
| ] and| |hgt with positive results.

the following
publication: | |
| |

[ "A Novel Surfactant Nanoemulsion with Broad-spectrum
Sporicidal Activity against Bacillus Species," (The Journal of
Infectious Diseases 1999; 180:19395-1549.

(WFO_Note: Attached hereto and considered part of this
document is a copy of the above-mentioned publication.)

Brieflvy, Daqe| |indicated| | andl |are

have a patent application

Briefly, page three "Material and Methods" section

indicated, "B. anthracis spores, Ames and Vollum 1B strains, were
supplied by Bruce Ivins (US Army Medical Research Institute of
Infectious Diseases [USAMRIID], Fort Detrick, Frederick, MD)...Four
other strains of B. anthracis were provided bv| |

Briefly, page ten "Discussion" section indicated, "BCTP
[the novel surfactant nanoemulsion] and its derivative BCTP 401
appear to have great potential as environmental decontamination

agents of for treatment of exposed persons in either a military
operation or terrorist attack."

Briefly, page ten "Acknowledgments" section indicated

"Brude Ivins,|
. .fo§:their technical support. |
[ | for supplying chagacterized B. anthracis

strains and space at Louisiana State University..."

Investigation on 02/25/2005 at Frederick, Maryland

File # 279A-WF-222936-USAMRIID -\1\o\ Date dictated N/A

by SA

This document contains neither recommendations nor conclusions of the FBL It is the property of the FBI and is loaned to your agend
it and its contents are not to be distributed outside your agency.
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A Novel Surfactant Nanoemulsion with Broad-Spectrum
Sporicidal Activity against Bacillus Species

Tarek Hamouda,1 Michael M. Hayes,l’§ Zhengyi Cao,1 Richard Tonda,1 Kent Johnson,2
D. Craig Wright,?’ Joan Brisker,3 and James R. Baker, J. r.l

ICenter for Biologic Nanotechnology and Department of Medicine, and 2Department of Pathology, University of Michigan
Medical School, Ann Arbor; NOVAVAX, Inc., Rockville, Maryland

Received 10 March 1999; revised 30 June 1999; electronically published 12 November 1999.

Two nontoxic, antimicrobial nanoemulsions, BCTP and BCTP 401, have been
developed. These emulsions are composed of detergents and oils in 80% water.
BCTP diluted up to 1 : 1000 inactivated >90% of Bacillus anthracis spores in 4
h and was also sporicidal against three other Bacillus species. This sporicidal
activity is due to disruption of the spore coat after initiation of germination

_ without complete outgrowth. BCTP 401 diluted 1 : 1000 had greater activity
tlian BCTP against Bacillus spores and had an onset of action of <30 min.
Mixing BCTP or BCTP 401 with Bacillus cereus prior to subcutaneous
injection in mice reduced the resulting skin lesion by 99%. Wound irrigation
with BCTP 1 h after spore inoculation yielded a 98% reduction in skin lesion
size, and mortality was reduced 3-fold. These nanoemulsion formulas are
stable, easily dispersed, nonirritant, and nontoxic compared with other
available sporicidal agents.
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Presented in part: 98th general meeting of the American Society for Microbiology, Aflanta, May 1998 (poster A49); 38th
Interscience Conference on Antimicrobial Agents and Chemotherapy, San Diego, September 1998 (late-breaker slide session
1L, LB-9); 99th general meeting of the American Society for Microbiology, Chicago, May 1999 (poster A300).

The animal experiments were approved By and performed according to the guidelines of the Unit for Laboratory Animal
Medicine, University of Michigan. ‘ ‘
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inactivating bacteria including bacterial spores.
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Bacteria of the Bacillus genus form stable spores that are resistant to harsh conditions and extreme
temperatures. Contamination of farmlands with Bacillus anthracis leads to a fatal disease in domestic,
agricultural, and wild animals [1]. Human infection by B. anthracis usually results from contact with
infected animals or infected animal products [2]. Human clinical symptoms include a pulmonary form
that has a rapid onset and is frequently fatal. The gastrointestinal and cutaneous forms of anthrax,
although less rapid, can also result in fatalities unless treated aggressively [3, 4]. B. anthracis infection in
humans is no longer common, because of effective animal control that includes vaccines, antibiotics, and
appropriate disposal of infected livestock. However, animal anthrax still represents a significant problem
because of contamination of farmland. Although a vaccine is available [5] and can be used for the
prevention of anthrax, genetic mixing of different strains can render it ineffective [6]. The potential
consequences of the use of B. anthracis spores as a biologic weapon were demonstrated by the
accidental release of B. anthracis from a military microbiology laboratory in the former Soviet Union.
Seventy-seven cases of human anthrax, including 66 deaths, were attributed to the accident. Some
infections occurred as far as 4 km from the laboratory [7]. Genetic analysis of infected persons revealed
the presence of either multiple strains or genetically altered B. anthracis [8].

Other members of the Bacillus genus are also reported to be etiologic agents for many human
diseases. B. cereus is a common pathogen. It is involved in foodborne diseases because its spores can
survive cooking procedures. Local sepsis and wound and systemic infections have also been attributed to
B. cereus [9].

Disinfectants and biocides (e.g., sodium hypochlorite, formaldehyde, and phenols) that are highly
effective against Bacillus spores are not well suited for decontamination of the environment, equipment,
or exposed persons because of toxicity that leads to tissue necrosis and severe pulmonary injury after
inhalation of volatile fumes. The corrosive nature of these compounds also renders them unsuitable for
decontamination of sensitive equipment [10-15].

Concerns about these issues have stimulated interest in new types of biocidal agents that can safely
decontaminate Bacillus spores. We have investigated the sporicidal properties of two antimicrobial lipid
emulsions. Nanoemulsions are produced by mixing a lipid-oil "discontinuous" phase with an aqueous
"continuous” phase under high shear forces. The result is an oil droplet of ~+400-800 Hm in diameter that
is able to fuse with and subsequently disrupt the membrane of a variety of different pathogens [16].
BCTP is a nanoemulsion made of soybean oil, Triton X-100 detergent, and tri-n-butyl phosphate in 20%
water. BCTP 401 is a mixture of this emulsion and a liposome, P10. P10 is made of water, Tween 60,
soybean oil, glycerol monooleate, refined soya sterols, and the cationic compound cetylpyridinium
* chloride. These two compounds have antimicrobial activity against enveloped viruses and bacteria
through membrane disruption (unpublished data). In the current studies, we examined the ability of these
" emulsions to inactivate different Bacillus spores. '

Materials and Methods

http://www.journals.uchicago.edu/JID/journal/issues/v180n6/99028 1/990281 .text. html 2/18/2005
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Surfactant lipid preparations. BCTP is a water-in-oil nanoemulsion, in which the oil phase is made
from soybean oil, tri-n-butyl phosphate, and Triton X-100. Stock solutions contained 80% lipid
components and 20% water. Three different preparations of BCTP, 2, 8, and 16 months old, were tested
for their stability. BCTP 401 was prepared by mixing equal volumes of BCTP with P10, the latter being
a liposome-like compound. P10 is made of glycerol monosterate, refined soya sterols, Tween 60,
soybean oil, a cationic ion halogen-containing cetylpyridinium chloride, and peppermint oil. The average
size of these nanoemulsions is in the range of 400~800 nm, as determined by laser light scatter (LS230;
Coulter, Hialeah, FL). These surfactant lipid preparations were stable after boiling for 1 h or exposure to
1 N nitric acid or 1 N sodium hydroxide for 2 h. This treatment resulted in a <20% reduction in the
emulsion mean particle size [16]. These solutions were stored at room temperature and were diluted
before each experiment to the working dilution. All dilutions herein are in reference to the stock solution.

Spore preparation.  For induction of spore formation, B. cereus (ATCC 14579), B. circulans
(ATCC 4513), B. megaterium (ATCC 14581), and B. subtilis (ATCC 11774) were grown for 1 week at
37°C on nutrient agar with 0.1% yeast extract and 5 mg/L MnSO,. The plates were scraped, and the

bacteria and spores were suspended in sterile 50% ethanol and incubated at 22°C for 2 h with agitation to
lyse the remaining vegetative bacteria. The suspension was centrifuged at 2500 g for 20 min, and the
pellet was washed twice in cold distilled water. The spore pellet was resuspended in trypticase soy broth
(TSB) and used immediately for experiments. B. anthracis spores, Ames and Vollum 1B strains, were
supplied by Bruce Ivins (US Atmy Medical Research Institute of Infectious Diseases [USAMRIID], Fort
Detrick, Frederick, MD) and were prepared as described elsewhere [3]. Four other strains of B. anthracis
were provided by Martin Hugh-Jones (Louisiana State University, Baton Rouge). These strains (from
South Africa; Mozambique; Bison, Canada; and Del Rio, TX) represent isolates with high allelic
dissimilarity.

In vitro sporicidal assays. ~ For assessment of sporicidal activity on solid medium, trypticase soy
agar (TSA) was autoclaved and cooled to 55°C. BCTP was added to the TSA at a 1 : 100 final dilution
and continuously stirred while the plates were poured. The spore preparations were serially diluted (10-
fold), and 10-HL aliquots were plated in duplicate (highest inoculum, 10° spores/plate). Plates were
incubated for 48 h aerobically at 37°C and evaluated for growth.

For assessment of sporicidal activity in liquid medium, spores were resuspended in TSB. Next, 1 mL
of spore suspension containing 2 x 100 spores (final concentration, 10° spores/mL) was mixed with 1
mL of BCTP or BCTP 401 (at 2x final concentration in distilled water) in a test tube. The tubes were
incubated in a tube rotator at 37°C for 4 h. Treatment of B. anthracis was done at 37°C, which promotes
spore germination, and at 22°C, which does not promote spore germination [5]. After treatment, the
suspensions were diluted 10-fold in distilled water. Duplicate aliquots from each dilution were then
streaked on TSA and incubated overnight at 37°C; then colonies were counted. Sporicidal activity
expressed as percentage of killing was calculated as follows: {[cfu(initial) - cfu(posttreatment)}/[cfu
(initial)]} x 100. ’

The experiments were repeated at least 3 times, and the mean and SE of the percentage of killing
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were calculated by use of StatView softivare (Abacus Concepts, Berkeley, CA). Analysis of variance
tables and paired # test were used when applicable.

Electron microscopy.  B. cereus spores were treated with BCTP at a final dilution of 1 : 100 in TSB
by means of Erlenmeyer flasks in a 37°C shaker incubator. The spore-BCTP mixture was washed with
saline and centrifuged at 2500 g for 20 min, and the supernatant was discarded. The pellet was fixed in
4% glutaraldehyde in 0.1 M cacodylate (pH 7.3). Spore pellets were processed for transmission electron
microscopy, and thin sections were examined after staining with uranyl acetate and lead citrate.

Germination inhibitors or enhancers. B. cereus spores (final concentration, 10 spores/mL) were
suspended in TSB with either the germination inhibitor D-alanine (final concentration, 10 mM) or the
genninatiori enhancer L-alanine (final concentration, 5 mM) [17-19]. This suspension was then
immediately mixed with BCTP (final dilution, 1 : 100) and incubated for variable intervals. Then the
mixtures were serially diluted, plated, and incubated overnight. The next day, growth on the plates was
counted, and the percentage of sporicidal activity was calculated.

In vivo toxicity testing. Mice were exposed to various concentrations of the different emulsions by
means of different routes of administration. The highest concentrations that produced no gross or
histopathologic lesions in mice were reported. Exposures included subcutaneous or intramuscular
injection of 100 KL, open wound irrigation with 2 mL of the emulsions, and intranasal instillation of 25
BT /naris. The emulsions are relatively viscous when not diluted, so toxicity testing in the nares was
conducted at the highest concentration that would not suffocate the animals. Three to four mice were
tested for each concentration of each compound, and the experiments were repeated on at least three
occasions.

In vivo sporicidal activity.  Two animal models were developed to confirm the sporicidal activity of
the emulsions in vivo. In the first model, B. cereus spores (suspended in sterile saline) were mixed with
an equal volume of BCTP to a final emulsion dilution of 1 : 10. As a control, the same B. cereus spore
suspension was mixed with an equal volume of sterile saline. Next, 100 HL of each of the suspensions,
containing 4 X 10 spores, was then immediately injected subcutaneously into CD-1 mice. Nine mice
were inoculated in each group, and the experiment was repeated on three different occasions.

Tn the second model, a simulated wound was created by making an incision in the skin on the back of
the mice. The skin was separated from the underlying muscle by blunt dissection. The pocket was
inoculated with 200 HL of saline containing 2.5 X 107 spores and closed by use of wound clips. One hour
later, the clips were removed, and the wound was irrigated either with 2 mL of sterile saline or with 2
mL of BCTP (1 : 10 in sterile saline). The wounds were then closed with wound clips. The animals were
observed for clinical signs. Gross and histopathologic examination were done when the animals were

euthanized 5 days later. The wound size was calculated by the following formula: % ax % b x w, where

@ and b-are two perpendicular diameters of the wound. Five mice were used in each group, and the
experiment was repeated on three different occasions. Both sets of animal studies were also conducted
with BCTP 401 at identical dilutions.

http://www journals.uchicago.edu/JID/journal/issues/v180n6/99028 1/990281 text.html 2/18/2005
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® @
Results

Invitro sporicidal activity.  To assess the sporicidal activity of BCTP, spores from four species of
Bacillus genus (B. cereus, B. circulans, B. megaterium, and B. subtilis) were tested. BCTP ata 1 : 100
dilution showed 97% sporicidal activity against B. cereus and B. megaterium in4 h (figure 1). B. -
circulans was less sensitive to BCTP, showing only an 83% reduction in spore count, whereas B. subtilis
appeared resistant to BCTP in4 h. The other nanoemulsion, BCTP 401, was more efficient in killing the
Bacillus spores. Ata 1 : 1000 dilution, it showed 99% killing of B. cereus spores in 4 h (compared with
50% with a 1 : 1000 dilution of BCTP). BCTP 401 ata 1 : 1000 dilution resulted in 96% killing of B.
subtilis spores in 4 h, in contrast to its resistance to BCTP. Bleach diluted 1 : 100 (i.e,, 0.0525% sodium
hypochlorite) showed 98% sporicidal activity against B. cereus in 4 h. There was no significant
difference in sporicidal activity against B. cereus between BCTP dlluted 1: 100, BCTP 401 diluted
1:1000, and bleach diluted 1 : 100 (P =.23).

S Figure 1.  Sporicidal activity of BCTP against 4 different Bacillus species compared with that of
.. st | BCTP 401 against 2 Bacillus species. BCTP showed significant sporicidal activity after 4 hof
treatment against Bacillus cereus, B. circulans, and B. megaterium Spores but not against B.

- ) subtilis spores. BCTP 401 showed more effective killing against B. cereus in 4 h and also had
oo | SpoOTicidal activity against B. subtilis that was resistant to BCTP. Bleach diluted 1 : 100 wasused as
':.-»?_;;:J positive control and was comparable to BCTP or BCTP 401 at same dilutions.

Testing the stability of BCTP.  Three different preparations of BCTP, stored for 2, 8, and 16 months
at room temperature, were evaluated simultaneously for sporicidal activity against B. cereus spores to
determine the stability of the emulsions. BCTP was diluted 1 : 10 and 1 : 100 for the experiments (figure
2), and there was no significant difference in the sporicidal activity of the preparations (P = .94 and .77).

o - I Figure 2. Comparison of sporicidal activity of 3 different preparations of BCTP aged 2,8,
' Ll T and 16 months. Preparatlons have equivalent sporicidal activity, showing that BCTP is stable for

b - sssssssn | UP to 16 months.

L e yove)

B. cereus sporicidal time course.  An 8-h experiment was done to analyze the time course of the
sporicidal activity of BCTP (diluted 1 : 100) and BCTP 401 (diluted 1 : 1000) against B. cereus.
Incubation of 2 1 : 100 dilution of BCTP with B. cereus spores resulted in a 77% reduction in the number
of viable spores at 1 h and a 95% reduction after 4 h. Again, BCTP 401 diluted 1 : 1000 was more
effective than BCTP diluted 1 : 100 and resulted in an ~95% reduction in count in 30 min (figure 3). The
improvement in killing between BCTP 401 diluted 1 : 1000 and BCTP diluted 1 : 100 was statistically
significant up to the 4-h time point (£ <.05).

http://www journals.uchicago.edu/JID/journal/issues/v180n6/99028 1/990281. text.html 2/18/2005
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Figure 3. Time course of nanoemulsion sporicidal activity against Bacillus cereus. Incubation
with BCTP diluted 1 : 100 resulted in 95% killing in 4 h. Incubation with BCTP 401 diluted 1 : 1000
. resulted in 95% killing in only 30 min. Difference in killing between BCTP diluted 1 : 100 and

;‘ BCTP 401 diluted 1 : 1000 up to 4-h point was significant (P < .05).

Sporicidal activity of BCTP against B. anthracis.  After initial in vitro experiments, the sporicidal
activity of BCTP was tested against two virulent strains of B. anthracis (Ames and Vollum 1B). We
found that BCTP at a 1 : 100 final dilution incorporated into growth medium completely inhibited the
growth of 1 % 10° B. anthracis spores. Sporicidal assays in fluid media, after 4 h of incubation with
BCTP at dilutions up to 1 : 1000 with either the Ames or the Vollum 1B spores, resulted in 91%
sporicidal activity when the mixtures were incubated at 22°C and 96% sporicidal activity when the
mixtures were incubated at 37°C (table 1).

; | Table1. Sporicidal activity of BCTP against 2 different strains of Bacillus anthracis spores
~ = | asdetermined by colony reduction assay (% killing).

Sporicidal activity of BCTP 401 against B. anthracis. Because BCTP 401 was effective at higher
dilutions and against more species of Bacillus spores than BCTP, it was tested against 4 different strains
of B. anthracis at dilutions of up to 1 : 10,000 at 22°C to prevent germination. BCTP 401 showed peak
sporicidal activity between ~1 : 1000 and ~1 : 5000 dilutions (table 2). It was less efficient at
concentrations >1 : 100.

Table2. Sporicidal activity of BCTP 401 against 4 different strains of Bacillus anthracis
representing different clinical isolates. .

Electron microscopic examination of the spores. Weused B. cereus because it is the most closely
related to B. anthracis. Transmission electron microscopic examination of B. cereus spores treated with
BCTP diluted 1 : 100 in TSB for 4 h revealed physical damage to the B. cereus spores, including
extensive disruption of the spore coat and cortex with distortion and loss of density in the core (figure 4).

Figured. Electron micrographs of Bacillus cereus spores before (top) and after (bottom) treatment
with BCTP. Note uniform density in cortex and well-defined spore coat before treatment with BCTP.

Spores after 4 h of BCTP treatment show disruption in both spore coat and cortex, with loss of core
components.

http://www.journals.uchicago.edu/JID/journal/issues/v180n6/990281/990281 text.html 2/18/2005
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Germination stimulation and inhibition. ~ To investigate the effect of initiation of germination on the
sporicidal effect of BCTP on Bacillus spores, the germination inhibitor, D-alanine [17, 18], and
germination enhancer, L-alanine [19, 20], were incubated with the spores and BCTP forupto1h.
Percentage of killing was calculated at different time points. The sporicidal effect of BCTP was delayed
in the presence of 10 mM D-alanine and accelerated in the presence of 5 mA/L-alanine (figure 5). All of
the individual time points showed a significant difference in killing between the three treatments (P
<.002). :

Figure 5. Effect of germination inhibition and stimulation on sporicidal activity of BCTP diluted
‘ 1 : 100 against Bacillus cereus spores. Sporicidal activity of BCTP was delayed in presence of 10
. - .| mM p-alanine (germination inhibitor) and accelerated in presence of 5 mM L-alanine (germination

f g enhancer). All time points show significant difference between 3 treatments (P <.002).

In vivo toxicity testing.  CD-1 mice injected with BCTP diluted 1 : 10 in saline did not exhibit signs
of distress or inflammatory reaction, either grossly or histologically (figure 64, 6B). Identical results
were obtained when the toxicity of BCTP 401 was tested in mice subcutaneously. Intramuscular
injection of the BCTP or BCTP 401 diluted 1 : 10 did not have any toxic effects in the form of
inflammatory reaction, edema, or necrosis in mice. Open wound irrigation with 2 mL of the emulsions
did not result in any pathologic damage. Intranasal instillation of the emulsion was less tolerable because
of its viscosity; however, there was no injury from BCTP diluted 1 : 50 and BCTP 401 diluted 1 : 25.
Oral administration of 10% BCTP (4 mL/kg of body weight daily) in rats for 1 week did not result in any
gross or pathologic changes, and the rats maintained normal weight gain during this period (data not
shown). In these tests, pathologic-examination of local tissues and internal organs was done, and no
abnormalities were detected.

E‘jﬂr—"‘\l ‘1” -~ -] Figure6. Grossand histologic photographs of animals injected subcutaneously with different
...;z,._..d " | combinations of BCTP and Bacillus cereus spores. 4, B, animals injected with BCTP alone at
7] &~~~ dilution of 1:10. There was no gross tissue damage, and histology showed no inflammation. C,
‘{ JAE o | D, animals injected with 4 x 107 B. cereus spores alone subcutaneously. Large necrotic area

- : resulted, with average area of 1.68 £0.35 cm?. Histologic examination of this area showed
TN f;{,}k;”:’“ essentially complete tissue necrosis of epidermis and dermis, including subcutaneous fat and

i f.“.",%_:*:’j '

I %] muscle. E, F, mice injected with 4 x 107 Bacillus spores that had been immediately premixed

http://www _journals.uchicago.edu/JID/journal/issues/v180n6/990281/990281 text.html 2/18/2005
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with BCTP nanoemulsion at final dilution of 1 : 10. These animals showed minimal skin lesions,
with average area of 0.02 +0.01 cm? (~“98% reduction from lesions resulting from untreated
infection with spores; P < .002). Histology of F indicated some inflammation; however, most

cellular structures in epidermis and dermis were intact. All histopathology is shown at x4
magnification.

In vivo sporicidal activity.  B. cereus infection in experimental animals had been previously used as
a model system for the study of anthrax and causes an illness similar to experimental anthrax [2, 9,21
—24]. Two animal models of cutaneous B. cereus disease were developed to assess the in vivo sporicidal
activity of BCTP. A suspension of 4 X 107 B. cereus spores was mixed with saline or with BCTP at a
final dilution of 1 : 10 and then immediately injected subcutaneously into the backs of CD-1 mice. Mice
that were infected subcutaneously with B. cereus spores without BCTP developed severe edema in 6-8
h. This was followed by a gray, necrotic area surrounding the injection site at 18—24 h, with severe
sloughing of the skin present by 48 h, leaving a dry, red-colored lesion (figure 6C, 6D). CD-1 mice
injected with B. cereus spores premixed with BCTP never developed such a necrotic lesion, and edema
and inflammation were minimal (figure 6F, 6F). The size of the necrotic lesion in BCTP-treated mice
was ~98% smaller than the necrotic lesion size in untreated mice (from 1.62+ 0.35 em? t0 0.02 £ 0.01
em?; P < .002). Similar results were observed with BCTP 401 diluted 1 : 10.

In additional studies, a 1-cm skin wound was infected with 2.5 x 107 B. cereus spores and then closed
(figure 74, 7B). For some of the animals 1 h later, the wounds were irrigated with either BCTP diluted
1 : 10 or saline to simulate postexposure decontamination, Irrigation of experimentally infected wounds
with saline did not result in any apparent benefit (figure 7C, 7D). BCTP irrigation of wounds infected
with B. cereus spores showed substantial benefit, resulting in a consistent 98% reduction in the lesion
size (from 4.84 £ 0.48 cm? to 0.06 % 0.03 cm?; P < .001; figure 7E, 7F). This reduction in lesion size
. was accompanied by a 3-fold reduction in mortality (from 60% to 20%) compared with that in
experimental animals receiving either no treatment or saline irrigation. Similar results were observed
with BCTP 401 diluted 1 : 10.

" ey B~ =" | Figure7. Gross and histologic photographs of animals with experimental wounds infected
i % 417 _ | withBacillus cereus spores. 4, B, mice with experimental wounds infected with 2.5 x 107 B.

e - » | cereus spores but not treated. Histologic examination indicated extensive necrosis and marked
(,,f”’}::j ~ - =} inflammatory response. C, D, mice with wounds that were infected with 2.5 x 107 B. cereus
;~ e e e | SPOTES and irrigated 1 h later with saline. By 48 h, large necrotic areas surrounded wounds, with
- W’:‘] N average area of 4.86 = 0.48 cm?. In addition, 60% of animals in this group died as result of
L—i——mﬂg - | infection. Histologic examination of these lesions indicated total necrosis of dermis and

subdermis and large numbers of vegetative Bacillus organisms. E, F, mice with wounds infected
with 2.5 x 107 B. cereus spores and irrigated 1 h later with 1 : 10 dilution of BCTP. There were
small areas of necrosis adjacent to wounds (0.060.03 cm?), 98% reduction compared with
animals receiving spores and saline irrigation (P <.001). In addition, only 20% of animals died
from these wounds. Histologic examination of these lesions showed no evidence of vegetative

Bacillus organisms and minimal disruption of epidermis. All histopathology is shown at x4
magnification.
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Discussion

In these studies, we demonstrated that BCTP and its derivative BCTP 401 have effective sporicidal
activity against a variety of Bacillus spores, including B. anthracis. BCTP diluted 1 : 100 has a
sporicidal activity against B. cereus, B. circulans, and B. megaterium, whereas 1 : 1000 is effective
against B. anthracis in 4 h. BCTP 401, a BCTP-P10 mixture, appears to have a more rapid and broader
sporicidal activity than BCTP. BCTP 401 diluted 1 : 1000 killed 95% of B. cereus spores in 30 min at
37°C, compared with a 70% reduction achieved by BCTP diluted 1 : 100. BCTP 401 diluted 1 : 1000
was also effective in 4 h against B. subtilis spores that were resistant to BCTP for up to 24 h. BCTP 401
did not show effective sporicidal activity against B. anthracis at dilutions of <1 : 100, contrary to the
. original BCTP, which showed killing at dilutions between 1 : 10 and 1 : 1000. The fact that BCTP 401
requires dilution to be effective against B. anthracis spores suggests that BCTP 401 needs dispersion by
water to minimize its aggregation and to facilitate direct contact with spores.

Comparison of the sporicidal activity of BCTP against B. anthracis at 22°C, a temperature that does
not promote spore germination, and at 37°C, at which germination occurs (as confirmed by microscopic
examination), indicates that complete spore germination (i.e., outgrowth) is not necessary for the
bactericidal activity of the emulsion. The small difference observed between the sporicidal activity at 37°
C and 22°C may represent the killing of additional organisms from a few germinating spores. Sporicidal
activity was also confirmed in water, a condition unsuitable for B. anthracis spore germination (data not
shown). The sporicidal effect seems to start almost immediately and occurs within 30 min of incubation
with the emulsion. Factors facilitating germination resulted in acceleration of the sporicidal activity of
BCTP. Inhibition of the initiation of germination with D-alanine delayed BCTP's sporicidal activity. On
the basis of these observations, we hypothesize that the sporicidal action of these emulsions occurs
through initiation of germination before complete reversion to the vegetative form, leaving the spore
susceptible to disruption by the emulsion. The initiation of germination could be mediated by the action
of the emulsion or its components, but the emulsion appears necessary, as spores do not initiate
germination in its absence. The results of the electron microscopy studies show disruption of the spore
coat and cortex with disintegration of the core contents after BCTP treatment. However, the exact
mechanism of killing is unclear and requires future investigation. Sporicidal activity appears to be
mediated by both the Triton X-100 and tri-n-butyl phosphate components, because nanoemulsions
lacking either component are inactive in vitro (data not shown). This unique sporicidal action of the
emulsions, which is similar in efficiency to that of 1% bleach, is interesting because Bacillus spores are
generally resistant to most disinfectants, including many commonly used detergents [15].

Animal studies demonstrated the protective and therapeutic effect of BCTP in vivo. B. cereus
infection in experimental animals has been used previously as a model system for the study of anthrax
[21, 22, 25]. The disease induced in animals experimentally infected with B. cereus is in many respects
similar to anthrax [9, 23]. In this study, we demonstrated that mixing BCTP with B. cereus spores before
injecting the spores into mice prevented the pathologic effect of B. cereus. We also demonstrated that
BCTP treatment of simulated wounds contaminated with B. cereus spores markedly reduced the risk of
infection and mortality in mice. Because the emulsion appeared to lose sporicidal activity when diluted

http://www journals.uchicago.edu/JID/journal/issues/v1 80n6/990281/990281 text.html 2/18/2005
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ch 14, 2005 I |datef birth

&#39:a V.| LQE
interviewed at resi

"'tikar n f
gﬁ-uf—jent dur &mb?ﬁtﬁr&#?, !i%}?’?ewt? r 29.s=lil

esident Agency
prowded assistaitiaénd | | -
omputer hard drive. After beinga viseo the identities of
the interviewing Agents and the purpose of the interview;
provided the following information:
At the outset of the interview signed and
dated a FD 94l, Consent To Search Computer s! form. Aopy of
consent erm is attached ang- the ogi inal is maintained in
the Taection dafie cadde. Thformed the"Agents
thatl:l used "password"to  accessthe Windows 98 operating

system awinputer.

Investigation on 03/14/2 O
Filet2 7 9AWF 2 22936 USAMRIID _ . Date dictated
SA

This documenbntains neithecommendations camclusions tte FBI. it is the properiyt the FBI andbaned to youragency;
it andits contentare noto bedistributed outsig@gency.



FD-W -&#39;26-51! titLL ILIFUFLI-UiTIUll EEII-I TJill~1ED

EEEFEMDIJSLASSIFIED $

I1-t&#39;1&#39;E 1.2-B¥BERZE UC B.t1&.IiT_r DI Z; P."f5

CONSENBEARCH COMPUTER S! 5%

1, | , havedsefidecialoAgents

Federal Bureadi InvestigationBl! topermitaompletesearch bhe FBlor itsdesignees afy andll computers;

any electronind/or opticalata storaged/or retrievaystem anedium, anany relatedomputer peripherals,

described below:

QP U |VIaEE=Nyai aBRxBlamber

StorageRwtrieval Mé&haputer Peripherals

and acated whichl own, possess,
control, and/drave accets, forany evidenaaf arime or otheviolation othe law.The requiregasswords, logins,
and/or shextcomriputaretaligws: /1///4

Al haveen advidediiig aet&#39;flse F61&#39;tHidamissi@Hn&Zi36ar thisisealgh, and
and voluntanilgt, rext thesult thireatsppomisesmy kind.

| authoriz¢hose Agente takeany evidenadiscovered durirtigis searchipgether witlthe mediurim/on which

it istored, and anwssociated datardware, softwaaad computeeripherals.
z?

E

Dte Signature

Da éignature alvitness

Printed Full Name of Witness

Location
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ALL NNIFEN-711-LLTIGUNTAIITED
PIEPEINI IE1 TIJILETLSSIFIEID

D|li.TE _2 12 2BIB2AMI1BJI1J.~I,.~"I11K,"P. fSDate whnsc p on 0302 C2005

| datest Biah ot |5fé)°5dfify Account

Iwas mterwewebl a resi
IceIIuIar

S‘A lladandl ,,, .. Y 1. ABING

purpose of the interview,[::::::1] prow ed the following
information:
in obtaining a position with the United States
Army Medica &#39of Infectious Diseases
USAMRIID! I
characterized the working
environment dgendly and professional.l I
92

[IVINS exhibited no inappropriate

behavior at Ehe time. He was very concerned about crossin a
boundary between professional and personal life.

Investiga@r o I

File27 9A-WF-222 9 36 -USADIRIID - S2ate dictated
SA
W SA

This documenbntains neithexcommendations camclusions tife FBI. its the propengf theBd is loanedo youragency;
iand its contentare noto bedistributed outsigaency.
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ContirktRORaffl , MN28205] Page

The overallwork environmeim the[:::::::::::

Co-workers: AccotdE6E 295ifja rﬁfﬁﬁmenf” sfﬁ;»
p

corivoest am eXﬁeCf@
IVINS Mirzandly, but also conducted himself in amanner that
madeitlear tha [IVINS was
very moody, but couf not Haulted tor his behawor as he
ways had ear Qf gold,” Accord to ::::::: IVINS

AFaveediit ould natetéffhihe
cause of IVINS mood swings.

| Ihe did not have manyriends.| [felt bad
that IVINS lacked friendsL]

| Irecalled discussions with IVINS
regarding] |during| lat

&#39; 1 lemplogtii/kritied inl |
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b7t
28#39;79A WF 27293 6 USAMRIID
Continuabed0gt dfl , 0022 80D, Page3
I IVINS was always a litbesual,
IVII\(IjS discus E{%wrp nal issue st[):::':::::::
[::::::]] He seUssed YICaIt rel onsHlp etwee
himself and his wife, and difficulties Wlth his teenage
children. He expressed insecurities about lvathgut friends
and I:mirt@ived atrange or weird. IVINS indicated that
he started aounselor. leues depression, rampant
|ns drities, hystory _|I1n_e_ss . fpmily wer taeaean
g0 ﬂlscu%eéﬂll\f“é’ ..... AcGorditig o[ ]
IVINS was insecure personally, not professmnally
IVINS informed[:::::::] that he was labeledwith
olar and schizophrenic dlsorders however, the disorder

lokls rf[bt Wlt

%ﬂﬁ gqﬁsgﬁéfﬁ?sreee%]u.d not

thought that
“ ' Nidkrigsehavi Elb
Fﬁfy&hﬁsi’sa N gehaVior madeBbiwoting
echnical aspects of his job performance. His condition
affected his social interactions; however, his disorder did not
prevent his functioning atork, nor his community involvement
.and work with children. IVINS was tontical of himself. He
analyzed every word said to him and aif the possible meanings
implied by statements directed toward him.
IVINS discussechis family background with[:::::::;Jon
occasion. He grew up ihebanon, Ohio, \afeere father was a
nmiueve tRENS motked
Phafma‘i‘ﬁfe home:
u
OUtSIdef out West taisit National Parks. S
The family
visited an au nt] |
did not nrebather the visits were family outings. IVINS

meferenced any traumatic occurrences ihis lifee
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279A-WF 27293 6 USAMRIID

Conti3d?2 off ,00/8B82 05 Pade

indicated that he had few friends in high school and college.
He mentioned that he was very awkward around women and  was never
"super popular." IVINS had  been married onlyone  time. IVINS
attributed his mental issues to the way in which he was raised.

| would sometimes woatyout IVINSnood,

>was seeinppansestossssises.
days, "ttt theo (RSB g it it SRdod. T96:%::::::]

did no know the duration or extent 0 IVINS counseling.

behavinair diisc rdoatedidkiaabne him,

IIVINS did not like to
talk on the telephone.|
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Continuatiion ofFD-302 | , 00/ Z200,Padge

not aII s ecific
roblemspoessures assmuiblt gram
t tension was usual y gre
around the time eig] aerosol challenge as there

&#39smni icant amount ofork to accomplish within a set time

frame.

regardin contamination issues outside dhe USAMRID het

Stites F | _ this'iswhat is

going on awork" type amformation. | Irecalled concern

over contamipation ffice did mot recollect

Specific detafls:*;; ]xmaghel er |mpresstﬂ|m

Whole department was |nv0 ved in the swabbing dhe

office spaces. idnot  remember what prompted the extensive
.&#309; nor did recall the time frame dhe event.

|believed that occasional swabbingutside dhe hot
suites was conducted as aquality _ control; however H never
observed suctswabbing during[:::Jtenure 'at USAMRIID.
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2&#39;79A WF 22293 6 USAMRIID

ContiritI24BOP it ,00/282 0 5Page

verbally consented to aeview of any items by the interviewing
Agents during aeturn visit.

~ During itterview,[:::::;;Jread,agnedgted
an Non-Disclosure Affeement regarding te  Amerithrax .
investigation. The form is rmaintained daA envelope.

92

92
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FEDERAL BUREAU OF INVESTIGATION

HEREMNINET “g'gifﬁéD |

Df
DATE 12-12-z&% 50324E BAUEDKERYS ‘'mm*=—0222 25
92

Social Secur&#3dLer Qﬂ§§’ﬁ§g£ﬁ39;workele hone
Ogm oyment was inte viewed, as pre~arranJed, at| Elace
P :

g room : orter Street, the Unitedistates
Army Médical Research &#39; &#39; &#39; es USAMRIID!,
Fort Detrick, Maryland on thea  ternoon of February 17, 2005.
rej &#3%; advjsed of . the identlt ffh.e_ .. interviewin%:i’ata .
fiispector Spdcial Ageat, [E:::Jproviddditeing
Information: - ~
provided the interviewing Postal Inspector and SAa
&#AAad received on| | at agproximatelv

from] Iregarding]! |

WFO NOTE: Enclosed in the FD 340 attached to this communication is
the above  captioned facsimile.!

.Through investigassafibedi®&i%?

FIRSNAME:

ALIAS

RATE OF VISIT:
R :
SUPERVISOR:

Investigationon O 21 7/2 0 & at FIECIEIl Ck ,Maryland

wi# 279A WF-222936 U -Dmdkmmd N/A

Posta Ins ector

This documettontains meitbmendations nor conclusionsf the FBI. It is the property ofthe FBI and ifbaned to your agency;
it and its contentsare notto be distributed outside/our agency.
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Continuafion OfFD-302 , ONRAIBIPHYe
MISCELLANEQIIS: Acces%g Ugh/IRIID Suite -

_with Amesw train of Ba.
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FEDERAL BUREAU OF INVESTIGATION
ALL IEFURI-BUHUBAII*EI&#39;J bgw

HERE 1llIMJIJ| L8a 5IFIED \Y
DATE 1.2-12-zon&f @0224TJC B.MI_.* [3H;&#39;P. Date afhnsc ption O2 [18 [2005

[phte Birth <1>0Bp=

Social Securit Account Number SSAN! ] work telephone
#Jwas |&# me &EBQ ad s pre arrange d ,eH 1ace
of employment, room[n|Porter Street, the  United States
Army Medical Research Institute of Infectious Diseases USAMRIID!,
Fort Detrick, Maryland on the afternoon of February 17, 2005.

eBEctof Sidcial AGEaI[ 5 provideditliewing

mat

[:::::]advised has beeni |Division
[:::::::::]for approximately years.

[:::::]adyised.[::] was previouslyinterviewed regarding

EFRE AUBEIES.iITEI: Tady EEHT- ] Coatahaty”

additional details from the August 2003 |nterV|eW that would be
helpful to the investigation.

44

I~ &#309;
advised only vaguely recalls seein at

USAMRIID. advise has heard rumors that wou

"come over to our laboratories" to observe research procedures

unrelated discipline [;:::::]further advised[:::]did.
not know i[fohad approval eltther : tj\/gor or the p

observegdvis uid<: E<:

Division laboratories was known to frequen . in par8ular.

WFEO NOTE.[:::::]wasrovidedg rlntLut ofUSﬁMRIID
lelectronic femegiist record

Investigation on 02/18/2005 at Frederick, Maryland

,1=11CHA WF 222936 USAMRIID- &#39;59  [Diadated\/A

Po tor

This docurnentains nefdtemrmmendations noncafitbi@&sariss theropertytbé FBInd iBbanedyour agenc

it and its contentsare notto be distributed outsideyour agency.
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| 2/18/2 2

Continuation d¥D-302 of ,Page

. WhoWBAMRIH0I g mmhadmccess@to
lvisited thzvistamitprayeae

. FD.340 attached

communvfpéja'{ff&mmmedfforelqmsmn scientists[::::Jhad

provided tthe iPetailewing nspectorand SA.

||adrised
N Ill%gngfy 11‘9(39re|(‘:;trlgresseﬂ:tlentls.t»sssmng the[::::ic]

WFO NOTeantagtedl;;;;;:::::;Jtelephonically.!
§RUCE IVINGs possibl the

U éAw\sH/IFRd)I amgr tt[i)m'n't' ofice" and the
requestfor the \daihe from "command."

WFONOTE:[::::] contacted[:::::mr]

telephonically.!

WFO NOTE:[::::;]contactedBRUCE IYIN&ephonically.!

| ladvised IVINS recalldmglividual referrechs
|land the circumstancesf[::] visit tdSAMRIID.

agreed to dbetact interviewing Postal Inspector
or SA  should recall any additional peftimetion.
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Continuation d¥D-302 of

0Q.-UNIIRY

02/18/2005
. ] ,on . ) , Page
Through observation and InterVIEW[:ZQZZZ] idescribed as
gAsmsNAME=

E-I-RS.11 :=NAME =
MLQQLEELNIZ-.[ £.AE

O,CCUE__.§8 &#39; J. =L%92T

.EL"B.1.-QQLER = QSAMRLID
WQRIG ARDRE". ;<8 S~ Qiics

[;;;:IPorter trget

tgDe8&rig8;m_aryiand
WQORK TELEPHQSSEM 5; fppftabesngsim_ary

Through investigation[::::::::]isdescribed as:

§|”ﬁEs|¢NAME_
QCCUEAETON:

AFFILIAIQQN:

11-ATE OIF,.@4I8=L."I
PUREQSE QF. sl = ML -,

USAMR¥£EB=RQQ:

se8«%EEEi888i85jii§8EF

CASIMNAME:
0;88Tm SME; “= =
g§£IE|§ngN—

DS.11.E.@QF~ -\ Apa092- -’ —June"200i
PU@@&%&Q@%&EZ

bi
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|l 02/18/20054

Continuatii802 of Q ,on &#39; ,Page

Through investigation$.|describeaks:

QQUNI8¥=
E58?rEME

FIRST&H#I3I: NAME:
SEX:

15..-i_S.8s@ellder 30

PURPOSE OF VISIT:

Through investigati®described as:



d,
FD-302a Rew.0-6-95!

b6
b7

279A WF 222936 USAMRIID

|: <12/18/2005
Continuation ofFD-30&f ,On ,Page
AFFILIATION:
PURPOSE OF VISIT: Hipv_@: mr@; g2z i -999

USAMRIID POC

Through investigdtjon idescribedas:

FOHNERYs,

LAST Sg¥E:

E.LRS.F_1921&#39;A1lv1E

AFFILIATION:

®8IE QEmMMLSQI: Z 8QQgNsSE;I6$2ptm19&2 *&#39;>1

PYRPQSE W _VISIT:

USAMRIID POC:

Through investigation is described as:

QQHEIRX;
LAST,N§ME:

E;RST~NAME:
AEEILIATION

-DAEE-9F*WESIT: August £8;ZUL 1599
PURPQSE_oE_MI§;T=

USAMRIID POC:
~ »~ <

Through investigationldsxribed as:

EASTWNAME: |
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Continuation dfD-302 of

| 02/18/2005

n ,Page

FIRST_NAME:_
OCCUPATION:
A"FFI_;IATION=

Oygs N%%embd; 23Lw;99gm*

DATE OF >a?_:
PURPOSE OF VISIT:
1 r8AR0 A0, +& 3G T _

USAMRIID POC:

Through investigation|:[is described as:

COUNTRY:
LAST NAME:
FIRST NAME:

OCCUPATION:
AFFILIATION:

8§ _9

DATE OFVISIT: 0 segtember_g§T30;;1999— = &#39,0_

&HIRPOSE OF VISIT
r&#39;""™" &#39;_ -&#39;-* -_: -F

UsAMR;;D POC:

Through investigation|:|is described as:

. QQUNFI&#39;.R-Y-.2

I A_S.T.¢.NAME

F |

MIDDLEL INI TIAL/NAME:
A WHEN g 439: 92
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02/18/2005
Continuation dfD-302 of ,  On, Page

USAMRIID POC:

= &#39;* 1

[ &#39;

Through investigation is described as:
COUNTRY:

-LAS$ N%ME:
FIR$T E=

REFIATION _

URRDsEWE Es1T= * g#30; m+ €Pf ary O8F2UULL ™™~ &#39;

P 1

UsgMRIIDigoc=

Through investigation][::::::]is described as:

COUNTRY:

gd: DA¥om

QAIESOF@NISS$E; 2 \eekisns in duiy 2331
PURPOSE Q&Y4SI Tin*92
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Continuatiod¥D-302 of

,On ,Page

USAMRIID POCL

Through investigation: is describeds:

-QQUNIRX=

LE@QIISY¥ E=
FIS§ZIN3ME=

AFFILIATIBN: .
iffy &#39;.ZT&#39;; ~i

OAEE OF=T("SHRI#39;1 ~:= UulI3=2&#3299
RUBEQS MM,

_=USP~iY1RIID:.2Q.c;.
DAZBMBR.T], H4;

PURPOSI._I>;

POC 11

Through invest|gation described as:

"8I NAME=
S8IRsm_NAM;=
AEELS¥£LEON= |

DATE OE MLSIT: ~@:¥8:k8g::g;¢1 a in JuQe_300I
PqgggggEioEay;8IT=
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Continuation d¥fD-302 of ,On , Page

US1¢92y1.1=s.1;.1; 129;

.Throumvestigation|:| described as:
i¥$1;NAME:
FIRSNAME:

RFFILIATION:

DATEOF  VISIT: May 159219 2000
PURPOSE OF V(!IS|T!

USAMRI{D*POC¢

Through investigation|:|isdescribed as:

cggNTRg=
*@E""&#Bé\‘igwa
FIRs1 gAME=

AFSTLIATION=

Q-F—~*1~@

DATE QBv;s;$= MEV 189219 2000 "
PHREQS R P80 R T g 430:

0
USAMRIID POC:

Through investigation|:|is describeals:.
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073
| O2/18/2005

< §U1 1T&#39;IR¥,5 I

[IN<¥E=
FIR%‘{[AI\/IE

CE&H#39;1
S xgn
afREEHIAIIRQ:

JEJ$PGF~VSSET: Mav 1s~19 2000

ContinuatiodD-302 of

PgBE£9SEIQEIiysIT=

USANMRIID POC;
Cr -"&#39;" &#39;* &#39; "***&#39;"

Through investigatiod aescribed as:

COUNTRY:

EE¥ISSYE=
FI3sl g §ME—

AFFILIATION:
"Y*~*T*-zW

DAFEK Maw o
$ 8bosE ek \vhsdd =

USAMRIID POC:

Through investigatiatdscrimsed as:

ERAE

§§ME
§E X=

FAEEberdd: 292TI ON=

DATEOFWi1s; = w@y;is»19%$2000, )
PUggosEeoEiyg§;T=

USAMRYP POgigaero.-

Through investigation |is describeds:

CQUNTRW: R-irq

LAs$eNAME=
SEBSESEAME=
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vrsosna ] GFRe8%, 1F9
| §2yZ,B L]0

PURPOSE OF VISIT:
&#39;, , ... . -=-----7Q

.UsAMR,l.I-ms:-vgc =

QMM Th nodestiyation is  described as:

C,QUI92ITRY:
'TAST NAME:

OMIE=

ATE-OMISIT: ™ 4 "¢&#39:081%E starting  idune 2001
00839 RRx@SEQE__ VISIT:

USAMRI ID poc=
92-»->

Through investigation idescribedas:

_C;QIJ192ITRY:,
LAST NAME:
FIRST _,181Z¥"1E
i 11I"FI;.;:AT1oN=

. L 7.¢
1, 2 gr \MayOF -

PURPOSE OF VISIT:
Wil

USAMRIID POC:
&#39;-.--<*~ ~-&KB9;4&#39,

Through mvestlgatlordescrlbeas
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Continuaticn ¢fD-302 of 02/18/2005
COUNTRY: JOn ) =1 Page
@511 NAME
EIBsI;NAME=
AFFILIATION:
A
DATEOF  VISITO = ctober 1dy21, 2000

.PURPOSE OF g/ISTT:
' e~ en-

USAMRIID POC:

Through investigations describas!

IIHDM Q@+_

LASI NAME:
FIRSTNAME:

,SEX;
_AEEILLATION:

TE OF T: iugds«< 18 18, 2000

PURPOSE OF VISIT:

USAMRIID POC:
- &#39;I_"

Through investigatiQn[:::::::]is described as:

COUNTRY:
LASNAME:

FIRST NAME:
SEX:
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Continuation d¥D-302 of ,Qg
..Ra2c
AFFILIAT_I?ll})l/i)
DATE OWISIT: ""Kpril §,0_Q, Septemil:2000

PURPOSE OF  VISIT:

USAMRI ID POC:

Through investigatiatscrimed as:

COUNTBX &#39;,

LASILNAMEOD

AFFILIATION:

DATE-6F VSSIT: uulv fEES.- March 7553
_FERPSE

_lISAMR,I-LD-P.O. -1:

Through investigation[:::::::dpscribed as:

R
LASLNAME4
FIRSINAME:

AFFILIATION: -
. ----"&#30; "&#39;"92

A-Vi

HATE_QF SIT Jline_2l, $999
U,
LISQRIID POC:

Through investigation idescribed as:

El&-
LASTNAME:

FIRST NAME I
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02/18/2005

Contmuatlon d¥D 302of
PASSPORT #2
KFFILIATION:
"%
DATE OF VISIT:
&#39;"?UFPU&#39; SIT

192/iE:&#39:1i"<:h _§-08

USAMRI ID POC 2
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Rcv.01-31-200%8#39; O &#39; Q
(FEDERAL BUREAU INVVESTIGATION
K
Precedence: ROUTINE Date: 03/08/2005
To: Washington Field ALLInHmmulmItmninmn -bf
HEREIN 15 UNLLASEIrIEh b&#39;C
From, Washington Field mm 12-12-2:305 Bl @0324 UIB<iw..-*nz<Irl=:*r:;1
AMX 3
Contact: SAI I
Approved.By: /

Drafted BP’I IX
Case ID#: 279A WF 222936 USAMRIIDv// Pending!-VGA

Title: AMERITHRAX;
MAJOR CASE 184

Synopsis: To provide a periodic update for the ongoing project

to review USAMRIID laboratory notebooks. This update summarizes

information obtained from additional laboratory notebooks and

folders belonging to Dr. Bruce Ilvins and Ivins&#39; research group,

located in Ivins&#39; office  at the United States Army Medical

Research Institute of Infectious Diseases USAMRIID!, Fort 136
Detrick, Maryland. Notebook numbers 16 or 3464!, 1599, 4240, b7C
4237, 3745, 3233, 3919, 1748, 2064, 3465, 3269, 1670, 3080, 3114,

2013, 1511, 3563, 3234, 1844, 1599, 1670, and folders were

reviewed. Reference EC dated July 14, X 882.

Enclosure s!: Enclosed isa Microsoft Excel spreadsheet listing
numerous laboratory notebooks and folders located in Ivins&#39;
office.

laboratory Harebtiiigie e viBwetE <oy %s_ar

researchers in s&#39; group  used this set of notebooks. Numbers

were assigned by the USAMRIID library to all laboratory notebooks
issued to Principal Investigators, and the folders had a
handwritten title summarizing their contents. These notebooks

and folders were reviewed to identify any individuals who had
access to Ba Ames and were not already under investigation,

previously unknown places where Ba  Ames was  stored, people within
USAMRIID qeople and places outside USAMRIID towhom Ba Ames
was distributed by this research group, and any other details of
interest.

Various Standard Operating Procedures SOPs!  were
copied, including an SOP for the "Production, Harvest, and

34 giving



Rravashington Field

8/2005

To: Wasrlﬁ@O

IRe: 279A WF 222936, 0

“Challeng®érsadti@renarsd had™ | |

&#39; | a May 1995%op re ared by
the USAMRIID Bacteriology Division entitled |

b"/ C

an April 1997 SOP prepared Hdyins entitled
"Preparation of Bacillus anthracis Spores for Aerosolization"; an
April 1997 SOP prepared by Ivins entitled "Quantitation of
Bacillus anthracis Colony Forming Units"; an April 1997 SOP
prepared by Ivins entitled "Preparation of Bacillus anthracis
Spores for Testing Aerosolization Efficiency"; and a March 1997

SOP prepared by Ivins entitled "Preparation of Bacillus anthracis
Spores for Aerosol LDSO Determination". &#39;

In thel Ifolder, 8a Ames Prlmary
Subculture was shipped to Battelle in April 2004. Ba Ames

Battelle for observation and advice between May and September
2004.

i i ety SRATE e s Tl

also attache an August showing  a@amma-
irradiation Kill curve for Ba Ames strain spores. The kill curve

was produced ka/] )
I IONn or about November 22194, ekperiment

was to wenducted to

and Ivins wereto  dothe  skin testing. Ba Ames was one
o te strains used in this experiment.|
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To: Washingihrroviashington Field

Re: 279A WF 222936, 3/08/2005

Notebook 4240 revealed that on March 5, 2002, Ivins b6
gave &#39;lliliters of Ames  spores for a b7C

cgaFl)leg?Véitré \ﬂl prCﬂ/taO&TBg; On Q; about May &, Ames I

Notebook 4237 included pages, dated in 2000,
referencing RMR 1029, and provided the latest count of un heat-
shocked spores as4.3 x 16 the 10/milliliter. Additionally;
page 23 displayed an e mail, dated May 10, 2000, Ivins from

wean feluipaios . oDtetsmnSid known

to be Ames

I A
handwr'gen.note by dI.\(/J'ns stated the g/&es of Ba strains_ sent| |
:::::::::::i ut it id not appear thatAmes waanong them.

A folder entitled | Irevealed that

This plan involved studies of DNA based
immunization against anthrax. It was unclear whether the anthrax
studied was the Ames strain.

Other individuals with possible access to Ba Ames not
reviouslv identified were included ina folder entitled

lindividuals assisted Ivins with a

protocol involving the testing in guinea pigs of Vaccinia virus
and Baculovirus strains, making Ba protective antigen as
prototype vaccines against human anthrax. The starting date of
this experiment wasto beJune 19,"8" [writer believes this may
mean 1989], and the ending date was to __be December 31, 1990.

&#39; &H3Y,; previouslv identified isl

A folder entitledl |
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To: Wastﬁi%@bﬁMfashington Field

2&#39;79A-WF 2229 /08/2005

b6

"key personnel” working on an
enhancement of anthrax vaccine efficacy with immunostimulatory
oligonucleotides. It was unclear which strain of Ba  was used.

. &#39; |showethat onOctober 12000 B6
lvins attempted sendBa Amgﬂ researcpurposes tol FThis I[I)529

request was denied on February 7, 1601 the United States &#39;
Department of Commerce on the grounds that it would be
detrimental to United States foreign policy.

Notebook 3745 contained information about RMR 1029 _

i conduct between,Ma and Decqmbe 899. n . Df _F(_ar_ .. 7
TOGG, Vigtsre spiist'derdsol" chatieaife: 1T ] b7C
for PA determination.

Notebook 3233 contained a request made in November 1990
from landl _lof | _ I
They were attempting to design al Itest for Ba and
ase _lvinsto provide some Ames spores, germinated spores, and
vegetative cells. & :

FebruAGiRLE:ii:. ‘EEHE EESR8AFRIIDuUS

other researchers was scheduling a multfagent
vaccine study; Ames spores  were used inthe study.

Notebook 1748 divulged that in March 1983, concentrated
Ames supernatants were given tol I

Notebook 2064 contained information about a June 1987
experiment conducted by Ivins,| _ I
They were  attempting to obtain some "hot" spore preparations and



To-: gfomml\'/ashington Field

Re: 279A WF 222 /08/2005 i
determine the virulence of some of  their other spore
ti WV &#39;
Vittileit®pfe8 M a8iod=s;
Experimental Protocol written on Decembe8,
1993, had an objective to

_ Experimental Protocol written on Decemb@&; 1993,
entailed a] I

x. eriment&rotocol written on July29, 1994,
comprlsed an’ v

Notebook 3465, issued September 16, 1992, included

R ARG e 39, W "Bikn39;ndifivesiiga ; ofs: Protoco 1 [:x::]

written September 1 1992 and Protocol written on May 11,
1993, included a Protocol ertten on December
9,1992, include and Protocol [::::]  written on
April 1, 1993, included a This notebook also
contained a Standard Operating Procedure for Lyophilization of

Reagents, written February 24, 1992.

Notebook 3269, issued 21990, listed an
experiment Ivins performed for to determine whether
anthrax spores germinate in R-medium or R-medium and 10% unheated
horse serum. Ivins also gave someAmes SpOI‘GStO[ZZ:ZZZZZZZZ]On
June 9, 1992 and on September 23, 1992.

Notebook 1670, issued June 29, 1982, contained an entry
written on March 3 83. lvins gave Ba es,concentrated
supernatants uol:l:::::::]fotF a neA ‘determination.

Notebook 3080, issued November 20, 1987, contained
information regarding an experiment conducted on or about  January
8 and in which the two

Bhalfen S oSasbABIT S UgBE " andlfi::::x] .
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' To-» WaslriggEsonWashington Field|

Re: 279A-WF 222936, 3/08/2005

b6

PRE ATperas (B r& oo S le 4oee. . -f.j ios bre

on JAETGEVATEN " su§§Estaditisht
92 lwhighvolveArBas. T0aa \saggested

ausg lvins deemed his lasmid isolation cgdure inadequate.
Subsequently ran vingg#39:

Seven folders Dugway Spore  Harvests #1, Dugway -  2nd.
spore sh!pment,. 3rd spore sh!pment, 4th . spore shipment, . -5th
cortdiffedorfhétion W shi HEGOTHE -

E:::::;Jof Dugway to Ivins. Some of the information  included

shipment dates, what was done with the spores after receipt, and
how the spores were processed at Dugway.

&#39; The "Dugway Spore  Information" folder contained
information entitled "Scope of Work - Bacillus anthracis Ames

Spores", detailing the Dugway spore shipments, the last of which
was to be shipped no later than June 30, 1997. Inside the folder

e d opies of ualit ol assa results ween.April
TG asEptember tiikaled by EY::11~ KSE ifcluded
wasa copy of the Reference Material Recelpt RMR! 1029
inventory, dated October 22, 1997.

] There were  multiple folders _ containing numerous pages
of information pertaining to |Fjexperiment.
Thiswas  an eight part, ong term rabbit study using RMR 1029.
The study began in April 2000 and concluded January 2002. Copies
spore preparation forms indicating plate counts and
concentrations were obtained. Similar forms were also obtained

ithe folder labeled "Long-term Efficacy Study; 12-month rabbit

1 Folder containggeNneusly-unknoy

name of o _ cinga
unclear whether this is an intramuscular or aerosol challenge]

andgegtin tyo t anthrax accines. Notglpok 2013 ispye
|—ﬁeq_cemm" 'menfll(vegr]eemd;jlioned in Quqi(e:g '1Nith

Bubtilis and B. thuringiensis. ||was consulted by
lvins in Notebook 3167, Issued May 19,1989, onusing polymerase

clrbainon PCR!| |
: Y
The folder entitled[::::::::::::]had different

spreadsheets indicating various information, including: agent
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name, ID  number, room location, principal investigator, date
acquired, facility from which the Agent  was acquired, etc.
Another spreadsheet ithe folder was labeled "Bacillus anthracis
strain collection”, and had @and written line on top stating
"Perry&#39;s Collection" [writer believes this to be Perry Mikesell].
This spreadsheet contained information such as Ba number, name,
notes, and references. However, there were no dates on this
collection. A spreadsheet dated July 22, 1991 had a lodft all b
anthrax strains iRerry Mikesell&#39;s collection. The final pages
ithe folder described the type and location of particular Ba 12>
strains, dated between March 2002 and  April 2004. 7C
Notebook 1511, with entries beginning November 2,1988
| CO ntal n ed k 1t  also mentione alon
with lvins, as having harvested
on January 12, 1989.
In Notebook 3553, issued  April 8, 1993, Ivins referred
to "old" and "new"  batches of Ames ibecember 1993. Other pages
also mentioned tivese batches of Ames, as vasl| the

experimental protocols.

Notebook 3234, issued March 16, 1990, was en &#39;
land featured

II"Maklng B. anthracis spores for
transductanis". Two pag &#39;
is occurrence was dated  July 25, 1990.

A folder entitledl |
contained a copy of a memorandundated January 4, 1993 from

'] iNotebook 11 issued Olcioger 50, 1983.1 names

mentioned in relation tol

otebook issued Octoper 29 1981, mentlonec[ -]
[:::::]]and Ivins gave|::nii]suemnat at of
different Ba strains, including Ames, on June 2, 1982, |0rder

to performanl | The notebook



To-: WashiegténoMashington Field

Re: 279A WF 222936, /08/2005

also contained information on the efficacy of certain media on
growth, concluding that agar was a better support matrix than
agarose.
Notebook 1670, issued June 29, 1982, stated that on
SeptembeEl_ .. .year unknown! IJ'I not known
erqe: = Jiemp oygave Ivils turingiensis,
subti 1S, and S. fecali
The folder entitled
contained a lo of the amount of eceived It the amoun
used, and the dates of use. The log was begun October 27, 1997.
The folder entitled "RMR 1029- Highly Purified Ames
Spores - 3x10 " contained aset ofe-mails between lvins,
I
Idated between
October 12, 2001 and November 9, 2001. The e mails documented
numerous individuals to whom the Ames strain was sent and the
dates in which it was sent. &#39;
A folder  entitled "Harvesting Spores - 4GLP Spore From
Dugway" contained "Acceptance Criteria Test Forms", which tested
and plated RMR 1029 on March 18, 1998. The last page featured an
e mail sent from lvins on Januarv 17.1997 to the following
rp””ClpaI |nveSt|gatO|ISn the e mail, Ivins calculated
the amount of cultures needed and the time it would take to
produce enough spores for aerosol challenges of 1000 rabbits and
200 monkeys. Ivins concluded that the concentration of spores
for each animalwas basedon whathe and others in his group,
administered or tried to administer! to the monkeys  and rabbits
in F96-16 and F96-17, or3.0 EO9. lvins prepared 8.5 milliliters
of aerosol per animal, or about 8 milliliters per tube.
Ultimately, Ivins calculated that it took 13runs to generate
about 3.0 E12 Ames spores for the "current batch". Since they.
needed ten times that amount,-it would take them 130 runs with
the flasks if performed with 2 liters per run, as they currently
did. Therefore, it would take 130 weeksat onerun perweek or
65weeks at2 runsper week. The total amount of culture needed
to produce the spores would be 260 liters. Below the email was
Ivins handwritten note describing what was needed, when, and in
what solution the spores would be delivered. -

00

b6
b7C
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AL L IIFIPIILTI CIL, #HREAINED 137C

HERE INLT ICLADLI- -IFIED Date of transcriptionO 29 2 038
DATE 12-12-znna  BY 50224 UC EAHKDKKRYE

nterviened at telebd@MEtEISRNONE LMmPEskWas

: . i o After being
wemed of thanterview L :::::E ' |providddIwing information:

is currently employed with

larea. L at theliesrdemdiness

|lwas assigned to the United States Army
Medical Research Institute of Infectious Diseases USAMRIID!.
Within USAMRIID ™ rked as®
In.r Within t »
Il
[::::::::] believes[::;Imay have beeninvolved in
challenges using the iq of j hadi
I HutcBuld Botsigimce rlﬁﬂtsammm
were not marked with particular strain information, nor was it a
common practi the Principle Investigators PI!, Doctors Bruce
VINS and to inf the testi individuals of . |
straif types. f [US€d Astédin Ba ™" elieVE&S[:ft] b7C
more than likely worked with it in  ramdns

[::::::2:) Icouldnot remnaen béorkathp 2

|could not remember eveworking with Ames b 7 F

strain Ba mae ator by Dugway Proving Grounds DPG!, Utah.
o .. |believ worked _ with Baconducting challenge
studies in  "hotside" rooms and[::7]
106
b7C

b6
197¢
h?
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92 279A WF 222936 USAMRIID bu

ContirDa868l of , @QUARA60Page 2

ch &#39; the hotside, but after October 2001most theEA
1 were stnppe avtray:on ul(a'stlnq oun nown maill

_ _ |gtated on many
occasions] land IVINS would_be mhesmnt the
challenges, but not during all of tbgseriments
Far challemperiments,[:;::;::::land other[:::]
would begin preparati es ing
actua gfirt tbgting decontamrnatlng tWerk areas Normal
d t ti d lved, ,  th f f |[dah t
econtamimateiark areafitth Ssiart’ p‘"’t"""r RGeS
received all samples and  animals into thet area and transported
ttoem the tesda. For challenge expenments apenples
e into all- e aer ollzed into
fasmal cages. [5::::%. \{\h/or_rlré’ﬁu arl@bifect slampfes
or n ermjne | en rimals
Wers" 8 pasedutingedting fg"™ 70

I lusmgmbers  anti-foam in aerosol

&hafienges, but could nottemember  its brand name or whether it
contained silicone. Anti-foam was addedto  the AGI to keep
materials inside the nebulizer from bubbling over.
[:::::::]could not  provide anypformation concerning
- added materials Since solutions for challenges were pre-mixed

before being provided to the testers.

k llknowledg of angubstitutes famti-
| oam used in e aeroso  challenges. |

iR do EFET 2 nt

. BRS o GEFT: 2 et potolligmer

oil to their as already gon

USAMRIID when started working there.

aftany :::'::e%e g]a”een\étgqne spore matéfabser
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Atthe  completion of the challenge, the remaining materials would

be poured  back into the original test tube and placed into the

autoclave for destruction.

for, or took, any of the ver material gates outo [e’ 111"
hot area.

A Trash® tﬂlya‘rtHMndiha

which was===taken to asement for additional autoclaving.
[:::::::::]belleved theonl accqgnsmts fothe b7

basement’included ~ one stairwell  and one elevatorn [:::::::::]never

observed anyone carring autoclave bags outof theb As

stated previously, did not work at USAMRIID while was

there. Therefore, could not comment on whether was ever

around Building

[::::)]observed what[:: ]belieed t  Dylates
containing Ba during late 2002, but could not be sure  whether they
were Ames strain or not.

| ':::::'::hadno nowledge ff§"F
['tseldsg i ug\\é“ m g@ggr;%vl\é\en?g ||U|I|b

BB EHivec %S'Zﬁeg\? tle witicated i °”‘e ]

suite, possibly suite but could not provide any further
details about the bot e. believed the bottle to contain

olive oil only because it looked visually like of olive
oll, but[:::::llnever  verified the bottle&#39 s contents.
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ﬂ::::::::é}lﬂcould not growdan informatic@bout thel se
of Berto ting ile[::;]Jworked aSAMRIID I
Phosphate Buffered Saline PBS! was purchased by the case
from aompany called Gibco and came  ihOX concentration
|ytions. . i - i jgLill r r each
&Xperiment. Eff:9kirctidise otigaafditiornd =
the PBS or the use of anti foam in relation the silicon content
Of the PBS.
Any documentation about whether amasfoam used amot
inhallenges would be  lgrated. labor AISAMRIID. h I I
INovemi8n7," Mr 1. @
during tbamne tpeleo &#309;

[:;5;;: ]hadmowledgany atiSAMRIID keepln
left over C aenge spore preparations nd co not speculate
who might  do such alangerous thing.

t cou no  provide any further information h h b@
might be related tthe theft of Ames Beain from USAMRIID which b7C
atsprEcts of the  mailings. orto

Ba wasdelivered to[::::::::;]for  challenge testing

double bagged, plastic 10 milliliter ml! Falcon tubes.

in

V:::::]believed the liquid Ba samplesaxed

b

tlaboratory assistants for ttesting primary researcher. Y
[::::::7] observed Dr. IVINS mix samples on several occasions. All

leftover samples were destroyed by double autoclaving. Testing
samples were  stored outside of the lab before testing, inside of
the challenge hoodsin  testtube racks, and placed inside of -
autoclave bags at tb@mpletion of the challenges. Samples were

always labeled with  dofoceatianion
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Dateoftranscription@4 O 6Z 206G b=5
b"/C
Pursuant tthe AMERIFGAIRAX arash cover
Q8 Je_d
04/0T/a008 7057210 ﬁ“ﬁ‘ﬁﬁancé JIMilltary
Frederick, Maryland. The items were discarde curbside
Frederick Department of Rublks DPW! pickup on regularly
scheduled tpactup. The trash route for his residence was

scheduled for Tuesday and micayp.

I Thevestrashi,

placedat t@b  at| |Military Road. Twapadh wereobservedy7E:
in the driveway, adjacent to the rlesidence, it was unknown whether
or not they contained garbage. 1

! - b6
_ | Five plastic bags were
collected fromthe residenceof IVINSI b 7

b6

o - N o o . N | Py
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ltem 1: Papers consisting afdvertisements and information
for an orchestra and events relating to the orchestra.
Item 2: Information packet titled, "Friends Welcome" and &#39;
8.5" by " map af resort community named Bethany Bay, with
writing dhe map.
*gem 3. _r..Several _ri_ngqgi:_ e-mailg sent twal’iOUf recipienf

rom[:. 75 .Jregardingrahestral quartet.
ltem 4: Manila envelopes with names  afrchestral quartet
members printed on dheds.
Item 5: One Ziptpc with brown residue, one empty box of
gelatin mix, and one receipt from Lee Nails, 1700 King

Fisher, Frederick, Maryland.
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