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compared to wounds treated with the patch formula-
tion of DFO. Single cell-RNA sequencing demonstrated 
seven distinct fibroblast clusters over the 21-day period. 
DFO application reduced both inflammatory and con-
tractile fibroblasts, resulting in a phenotype resembling 
untreated non-irradiated skin.

CONCLUSION: This study demonstrates that DFO 
improves healing in RIF by grossly improving perfusion 
and extracellular matrix organization, as well as modi-
fying fibroblast subpopulation contributions to wound 
repair in irradiated skin. DFO cream is a promising ther-
apy for the treatment of excisional wounds in irradiated 
murine skin.

158. SULFUR RELEASING MOLECULES 
FOR INHIBITING BIOFILMS IN BURN 
WOUNDS
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PURPOSE: To evaluate the antimicrobial effects of an H
2
S 

releasing materials on Staphylococcus aureus and P. aerugi-
nosa biofilms in vitro and in burn wounds.

METHODS: H
2
S was evaluated against developing and 

mature biofilms of S. aureus and P. aeruginosa to determine 
optimal concentrations. H

2
S releasing peptides and small 

molecules were synthesized and characterized compared to 
control molecules that do not release H

2
S. The molecules 

were evaluated against two variants of S. aureus, Xen29, 
which is bioluminescent and UAMS-1, which is known to 
form robust biofilms, as well as against P. aeruginosa strains 
PA01, and a luminescent variant, Xen 5. The effect H

2
S, or 

the small molecules was evaluated using serial dilution and 
enumeration of the colony forming units (CFUs). The gels 
were then evaluated against developing or established bio-
films to evaluate the potential for the H

2
S molecules to be 

bacteriocidal or bacteriostatic. Biofilm mass was quantified 
using crystal violet assay, and bacterial viability was deter-
mined by in vivo imaging and CFU enumeration. An ex vivo 
model was used to evaluate the potential for the peptide gels 
to disrupt S. aureus biofilms developed on burned porcine 

skin. A porcine burn wound model was infected with S. 
aureus and the reduction in CFUs in control wounds, com-
pared to wounds treated with silver sulfadiazine or the H

2
S 

molecules was evaluated over time. Blood perfusion of the 
wound, and wound healing were used as additional metrics 
to determine the benefit of H

2
S molecules against infections 

in burn wounds.

RESULTS: Sodium sulfide, which releases H
2
S rapidly 

was effective against S. aureus and P. aeruginosa biofilm 
development and against mature biofilms. However, this 
agent release H

2
S quickly compared to the synthesized H

2
S 

small molecules, which were also effective against biofilms 
in vitro, ex vivo, and in vivo.

CONCLUSION: H
2
S molecules inhibit bacterial growth 

and biofilm formation of both S. aureus and P. aeruginosa, 
and they can disrupt established biofilms. They were effec-
tive at reducing bacterial burden in infected burn wounds, 
with no negative effective. Therefore, small molecules that 
can release H

2
S over a prolonged time may be beneficial for 

tackling biofilms associated with burn wounds.
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PURPOSE: Volumetric muscle loss (VML) is a composite 
loss of skeletal muscle tissue (greater than 20%) that heals 
with minimal muscle regeneration, substantial fibrosis, and 
subsequent functional deficits. Standard treatment, involv-
ing free functional muscle transfer and physical therapy, 
cannot restore full muscle function following VML. Tissue 
engineered scaffolds, 3D structural templates that mimic 
native extracellular matrix, are promising to enhance func-
tional muscle formation and recovery. Bioprinted 3D scaf-
folds are engineered using bioinks, created from scaffolding 
material, cells, and growth factors, to replicate skeletal 
muscle architecture with precise control over their spatial 
deposition.

METHODS: The present study evaluates a 3D-printed 
foam-like scaffold for the treatment of VML in a murine 
model. This colloidal foam-like scaffold was developed to 
have high porosity to improve tissue ingrowth, in contrast 
to dense polymeric scaffolds that routinely resulted in very 
poor tissue ingrowth, and sufficient stiffness to maintain 
its shape. A handheld 3D bioprinter using an in-situ print-
ing strategy allowed for direct printing and crosslinking of 
the scaffold into the muscle defect without suturing. Direct 
adhesion to the remnant muscle creates a temporary 3D 
microenvironment to support cellular infiltration and pro-
liferation for endogenous skeletal muscle regeneration and 
improved muscle function. The scaffold was additionally 
engineered with microparticles of insulin-like growth fac-
tor 1 (IGF-1), a myogenic factor known to promote skeletal 
muscle progenitor cell proliferation and differentiation that 
is notably reduced in VML. The hierarchical pores created 
by the foaming method allowed for sustained release of 
IGF-1 and thereby enhance muscle regeneration by promot-
ing cellular permissibility of proliferating cells.

RESULTS: At eight weeks following VML injury to the 
gastrocnemius, gross imaging of the muscle demonstrated 
significant tissue in-growth and improved muscle repair 
in the foam group compared to the VML untreated group. 
Histological analysis confirmed de novo muscle regenera-
tion in the foam group. Similarly, strength assessment of 
ankle plantarflexion demonstrated a significant 1.2-fold 
increase (p=0.02) in torque and a significant 1.8-fold 
increase (p=0.01) in tetanic force in the foam group com-
pared to the VML untreated group. Additionally, the scaf-
fold demonstrated a significant 50% reduction (p=0.0005) 
in fibrosis, measured by collagen deposition area, and a sig-
nificant 2.3-fold increase (p=0.01) in neuromuscular junc-
tion innervation in the regenerated tissue of the foam group 
compared to the VML untreated group. To evaluate the 
effects of exercise on the VML murine model, synergistic 

incorporation of aerobic running in the foam group resulted 
in a significant 25% improvement (p=0.04) of in situ gas-
trocnemius strength and a significant 30% improvement 
(p=0.02) in maximal distance of running, compared to the 
VML untreated with exercise group.

CONCLUSION: Taken together, the combination of this 
3D-bioprinted highly porous foam-like scaffold and exer-
cise training demonstrated improved muscle regeneration, 
reduced fibrosis, and increased functional recovery. This 
may be an effective clinical treatment option for patients 
following VML injury in the future.

160. WITHDRAWN
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PURPOSE: Skin tissue engineering represents a promis-
ing avenue for treating burns, traumatic injuries, skin cancer 
defects, and diabetic wounds. However, this promise will 
likely remain limited without proper vascularization. Vas-
cular networks within tissue-engineered skin constructs are 
necessary for rapid incorporation through vascular anasto-
mosis and inosculation with the host wound bed. Generat-
ing these networks that are both stable and operational is 
dependent upon finding the right culture conditions for the 
growth of endothelial cells (ECs) with mural cells in dif-
ferent biomaterials. We hypothesize that the mural cells 
can secrete the growth factors necessary for angiogenesis 
and provide biomechanics to sustain the network structure. 
Here, we cultured ECs with different mural cells and scaf-
folds, mimicking the skin’s dermal compartment, and quan-
tified the resulting vascular networks.

METHODS: Enhanced green fluorescent protein (EGFP) 
labeled Human Umbilical Vein Endothelial Cells (HUVECs) 
were cultured at a density of 9x105 cells/mL in a 6 well plate. 
Three different types of mural cells, namely, Dental Pulp 
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