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Background

Carbon monoxide (CO) 1s a colorless, odorless and tasteless gas that 1s highly toxic at
industrial doses released during combustion. CO 1s synthesized endogenously 1n all
cells by the enzyme Heme Oxygenase-1 (HO-1)! which is vital for the host’s ability to
appropriately respond to stress’. CO is now accepted as possessing critical
physiological and therapeutic properties at low concentrations yet the ability to deliver
it has been met with challenges. Recently we developed Gas Entrapping Materals
(GEM) to safely deliver CO (and other gases) safely and effectively (Figure 1).
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Figure 1

Methods

Mouse Wound, Trauma and Infection

Our goal was to simulate a blast injury in theater that resulted in release of the damage
molecule heme, we combined abdominal organ damage with a skin and soft tissue
injury (SSTI) with and without a bacterial infection. To accomplish this, mice were
anesthetized with 1soflurane and a laparotomy was performed. A Crile needle-holder
(Integra Lifesciences) was modified by adding a stem and screw to the locking ratchet.
This prevents the tips from closing completely and provides reproducible compression.
The left liver lobe was then crushed 10 times uniformly. In After closing the
laparotomy, two 6 mm punch wounds were made on the dorsal side. n To study the
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impact of liver crush trauma on bacterial clearance, an infection was created by adding
Fluorescent Staphylococcus aureus (10°-10% colony-forming units; 50ul) to the wound
bed. Wounds were then covered in Tegaderm. Shams underwent laparotomy only + liver
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Wound healing in mice is altered by injury and bacterial wound infection. Healing of skin entrapping material that can be safely and effectively tuned to be delivered systemically.
wounds was measured over time in mice that subjected to wound only, wound + §. aureus infection,

wound + liver criush, wound + liver crush + §. aureus infection. N= 6-8 mice/group.

Topical CO-GEM delivery releases CO locally in the tissue

Hypotheses

2.) Carbon Monoxide (CO) modulates the innate immune response to clear bacteria and

CO treatment enhances bacterial killing, including sepsis in part by modulating the promote tissue repair in models of traumatic injury. CO is in multiple clinical trials.

innate immune response®. Whether CO treatment would augment the host’s ability to

clear bacteria in a wound has not been explored primarily because the technology for A B g““' 10 daily doses 3.? We haV.e created and characterized. a military—?eleva.nt multiple hit .injury model .in
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additional trauma would slow wound healing. We therefore developed a three-hit 9 %40 therapeutic interventions.

military-relevant model in mice where a liver crush injury was accompanied by a o ézo- i 4.) CO-GEM delivers CO effectively as a topical foam measured by systemic

punch wound that was subsequently inoculated with Staphylococcus aureus. We $ = ¢ | e i = = O carboxyhemoglobin, demonstrating prototypical pharmacologic properties.
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(1) Effective amounts of CO can be delivered to wounds using Gas Entrapping clearance in a mouse wound model
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