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Vision - Save and improve lives on the battlefield and at home ¢ anscw®

Mission - We solve the U.S. military’s toughest medical challenges by leading high-impact

research, education, and innovation in collaboration with government, academic, and industry
partners.

We turn military medical gains into better health care for all

We Help the DoD:

Execute collaborative research for definitive warfighter health solutions
Develop warfighter solutions to address DoD’s highest-priority needs



Presenter Notes
Presentation Notes
We work collaboratively to find real-world solutions to the militaries toughest clinical challenges to improve both military and civilian communities
Our mission is to find innovative breakthrough therapies in acute care through innovation, research, advanced development and to unite academic, military and industry collaborations.
We seek to fill today’s gaps and address future battlefield needs. From the Bench – bedside – battlefield and first responders
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Translational Research, Innovation, &

Antidote Development

Research Priorities
« Establish clinically relevant, preclinical, translational research models
* Innovative medical countermeasures against chemical agents
* Novel therapeutics for inhaled occupational exposures
« Pragmatic treatments for prehospital care

Current Funding
« National Institutes of Health
« Department of Defense
« United States Air Force

Innovation

» United States Army
Mission
Bring lifesaving, innovative discoveries from the bench to the bedside



Presenter Notes
Presentation Notes
The preclinical research group is TRIAD Lab 
Research priorities are to develop clinically relevant, preclinical translational research models for the development of 
Innovative MCMs against chem agent or for traumatic injury
We seek pragmatic treatments for prehospital care to improve short and long-term outcomes post injury/exposure
We are funded by NIH, DoD 
Our mission is to bring lifesaving innovative discoveries into the hand of clinicians and first responders



D]Swine for Preclinical Medical Countermeasure
Drug Development

* Dose scaling, allometric, similar size, several studies

« Similar anatomy/physiology — cardiac, pulm, GlI, oxidative
stress, Immune

« Clinical — Similar airway size, similar human devices
 Experiment — serial blood draws, large tissue samples

« Current state — medical countermeasures, ongoing and prior
studies on SM for pulmonary, eye and skin — accepted by FDA


Presenter Notes
Presentation Notes
The majority of our preclinical studies are conducted in swine 
Swine are an ideal species for this work because they are generally accepted by the FDA for approval of therapies that cannot be tested for efficacy in humans. 
Dose scaling from animal to human is essentially 1:1, they have similar anatomy to humans and a similar oxidative stress and immune response to insult. 
Additionally it is easy to translate device studies from 
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Countermeasure Pipeline

Target Identification High-Throughput Preclinical Studies
Basic Research Screening E[}jpnrnsatmn
Drug Identif_lcation Zebrafish Cell DiEDMEEQE
Mechanism Culture Safety

Bench t l Bedside

* Methyl Mercaptan
« Cyanide
« Hydrogen Sulfide

 Chlorine
e Sulfur Mustard


Presenter Notes
Presentation Notes
Our preclinical translational swine model is at the end phase of the medical countermeasure pipeline. The pipeline starts at the research bench, with basic research identifying mechanistic targets and compound identification. Moves through hight hroughput screening using cell culture and zebrafish models. Optimization studies in rodents before we test final efficacy in swine models. We have working models for methyl mercaptan, hydrogen sulfide, chlorine, sulfur mustard and cyanide exposures.
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Presenter Notes
Presentation Notes
It is present in a variety of occupational settings, most notably the petroleum, paper and plastic industries, and during the manufacturing of pesticides. It has a noxious rotten cabbage odor, and is added to natural gas to aide in leak detection.1 Exposure to high concentrations of methyl mercaptan can lead to nasopharyngeal irritation, hypotension, seizures, coma, cardiac arrhythmias, bronchospasm, pulmonary edema, and death. 
Similar to cyanide and hydrogen sulfide, methyl mercaptan inhibits mitochondrial cyctochrome c oxidase, It also  can bind to proteins and erythrocytes and reduce blood oxygen carrying capacity as well as inhibit multiple enzymes including sodium-potassium adenosine triphosphatase (Na+/K+-ATPase), affecting bioelectrical activities. In 2014 four employees died after accidental release of methyl mercaptan a pesticide production facility in La Porte, Texas.9 Mass casualty exposures from industrial accidents


.

Percent survival

Cobinamide as a Treatment for Methyl Mercaptan
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Presenter Notes
Presentation Notes
We developed an inhalation model of Mercaptan exposure for the evaluation of cobinamide as a treatment. Cobinamide is the precursor of hydroxocobalamin, the FDA approved therapy for cyanide exposure. Cobinamide however is more water soluble than hydroxo allowing for a small volume IM injection. Making it an ideal treatment for prehospital. The proposed mechanism of action of cobinamide direct reversal of complex IV inhibition and neutralization of mercaptan and reduction in the generation reactive oxygen species. 
Briefly swine are sedated and spontaneously breathing prior to connecting them to the inhalation exposure system.
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e Industrial use Symptoms of Exposures
» Oil and gas refining » Shortness of breat‘h

* Apnea 3RS
« Sewer gas ,.
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m World » Foiled plot to blow up plane, unleash gas revealed in Australia

Foiled plot to blow up plane, unleash

gas revealed in Australia

-gd By Euan McKirdy and Karen Smith, CNN
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Presenter Notes
Presentation Notes
Hydrogen Sulfide is a colorless, explosive, and potentially deadly gas that is naturally found in environment. Classically, its smell resembles that of rotten eggs. Exposures to low concentrations of the gas can cause respiratory symptoms and anosmia. At higher concentrations, H2S can lead to end organ effects such as but not limited seizure, MI, coma, and death. Exposures to >700ppm are almost universally fatal. This poses a significant health concern as H2S is one of the leading causes of unintentional workplace deaths due to inhalation.

Newton Fire (Newtown, MA) requested a state hazmat team after detecting elevated levels of hydrogen sulfide inside the office building (2015). Hydrogen sulfide poisoning can occur from a diverse range of civilian and military exposures. http://www.hazmatnation.com/newtonville-mass-responders-pinpoint-hydrogen-sulfide-leak-atm-batteries/#sthash.vO80JZ9o.dpbs
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Cobinamide as a Treatment for Hydrogen Sulfide
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Presenter Notes
Presentation Notes
H2S causes toxicity is via inhibition of cytochrome C oxidase in complex IV of the electron transport chain; similar to cyanide and mercaptan
Has a high affinity HS– ions, 2) has a higher rate of complex formation with these ions, can bind two HS– ions per mole instead of only one.
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Presenter Notes
Presentation Notes
Proper engineering controls and monitoring of off gassing to minimize occupational exposures
How to recover animal, blow by oxygen, wean sedation prior to extubation, blow by oxygen until recovered from anesthesia, monitor O2 sats
Proper housing (flooring adequate for pigs to stand up as they recover, adequate temperature, access to food and water once awake. Swine are predisposed to gastric ulcers if they are fasted too long Friendship RM, Melnichouk SI, Dewey CE. The use of omeprazole to alleviate stomach ulcers in swine during periods of feed withdrawal. Can Vet J. 2000;41(12):925-928.
Need access to water or can develop hemodynamic instability (swindle reference, I think)
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Spontaneous Breathing Inhaled Chlorine
Model

Chilorine Tank
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monitored for up to 24 hours

@ Principal Investigator Dr. Vik Bebarta, MD

National Jewish Uniersityof Colorao 7101995 Emergency Mediite, Toxioloa
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Principal Investigator Dr. Brian Day, PhD
Professor, Vice President of Research, P'
Director Office of Research Innovation

Department of Medicine



Chlorine Inhalation Model

Protein in BALF
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Presenter Notes
Presentation Notes
Majority of deaths are due to secondary infection after exposure. There have been reports of high concentration  exposures to sulfur mustard can cause airway fibrin cast formation. Intratracheal treatments with fibrinolytics have shown promise, but is not an ideal treatment for a mass casualty, field therapy
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Sulfur Mustard Inhalation Model
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Presenter Notes
Presentation Notes
With our partners at MRIGlobal we have established a SM exposure model. Animals are exposed to SM, recovered and monitored for up to 48 hours. 


@Catalytic Antioxidant Rescue of Sulfur Mustard
TOXICIty A : DNA Oxidation

b
b
O -
o
a = a
Survival to 72H (Treatments Stopped at 48H) 04 T s
u . |
100 T : 6 ﬁ
' : L—# —— SM+Q4H 10150 3 &
= 8n- ol : -+. SM + PBS
> Click on image to zoom a -
2 il 8 : o &
T b & & F ¢
E : ------------ g‘f Q?@ 2 9*
o 404 : - 2
O : 5 SREO—
o o] Xiaation
o 20- P
10-
0 ; © b
Ll L L} L] L] L) :
0 12 24 36 48 o 60 72 @ 84
Hours post-exposure /%0 =
@O’ Q 64
@-9, g .l 5
G”g w a a
Z 1
- e faeeese
McElroy CS, Min E, Huang J, Loader JE, Hendry-Hofer TB, Garlick RB, Rioux JS, Veress LA, Smith R, <+
Osborne C, Anderson DR, Holmes WW, Paradiso DC, White CW, Day BJ. From the Cover: Catalytic 0 T a
Antioxidant Rescue of Inhaled Sulfur Mustard Toxicity. Toxicol Sci. 2016 Dec;154(2):341-353. doi: Q‘b’o \(,,0 QQ‘O \e,ﬁ
10.1093/toxsci/kfw170. Epub 2016 Sep 7. PMID: 27605419; PMCID: PMC5139068. & 4 S 6@ ‘xp
N @ )


Presenter Notes
Presentation Notes
AEOL 10150 is a metalloporphyrin class of catalytic antioxidants that has shown promising therapeutic potential for suppressing oxidative stress in relevant SM analog, 2-chloroethyl ethyl sulfide (CEES) models
We have shown in the rat model of SM exposure that AEOL improves survival and reduces oxidative stress, as well as cast formation. Can be given SC making it an ideal MCM.
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Medical Countermeasures for Chlorine and

Sulfur Mustard Inhalation

* No proven therapies

» Supportive care

* Oxygen

* Treat the symptoms not the exposure
* Inhaled steroids (Cl)


Presenter Notes
Presentation Notes
No proven therapies for inhalation exposure

As with other chem exposures we treat the symptom not the exposure. 




Common %echanisms of Injury Across Chemical
Threat Agents
vascular permeability

* Apnea {
e Oxidative Stress
l _ e Inflammation

otential Therapeutics

-

* Pulmonary edema and

 Fibrinolytics
* Binding agents


Presenter Notes
Presentation Notes
through our work we have found common mechanisms of injury across chemical agents, and similar MCMs are efficacious. 

therapeutics targeting these common mechanisms should be our goal
Reversing oxidative stress, pulm edema, vasc perm and inflam improves short term outcomes, and might be a good solution for improving long term outcomes



Future Research Needs

Long term complications
» Restrictive airway disease, asthma, BO, fibrosis
» Cancers

» Other?
» Common mechanism/treatments

Clinically relevant translational research models provide us with the tools to
better understand the mechanisms of toxicity and better target therapeutics
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