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TITLE OF THE INVENTION: MODIFIED WOUND DRESSINGS 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of United States Provisional Application No. 

62/315,567, filed March 30, 2016, the disclosure in which is incorporated herein by reference in 

its entirety and made a part hereof.  

TECHNICAL FIELD 

[0002] Embodiments described herein generally relate to wound healing, and in particular to 

compositions and methods for the detection and treatment of wounds. 

BACKGROUND OF THE INVENTION 

[0003] In mammals, dermal injury triggers an organized complex cascade of cellular and 

biochemical events that result in a healed wound.  Wound healing is a complex dynamic process 

that results in the restoration of anatomic continuity and function: an ideally healed wound is 

one that has returned to normal anatomic structure, function, and appearance. A typical wound 

heals via a model consisting of four stages - ‘exudative’ phase, proliferative phase, reparative 

phase and epithelial maturation (Hatz et al., Wound Healing and Wound Management, Springer-

Verlag, Munich, 1994) or hemostatic, inflammatory, proliferative and remodeling phase 

(Nwomeh et al., Clin. Plast. Surg. 1998, 25, 341).  

[0004] Unfortunately, chronic and ‘infected” wounds are typically hard to heal. Chronic 

wounds include, e.g., venous leg ulcers, diabetic foot ulcers and pressure sores (Krasner et al., 

Chronic Wound Care: A Clinical Source Book for Healthcare Professionals, HMP 

Communications, 2001). Patients with chronic wounds require a great deal of care and the 

wound often leads to a reduction in quality of life; a chronic wound can become a problem that 

some patients must deal with throughout the rest of their life. Patient co-morbidities can also 

have a significant effect on the wound healing process, limiting and even halting the process as 

well as being contributing factors to the loss of quality of life. Factors which can lead to a 

wound being difficult to heal include pathophysiological issues, infection by microorganisms, 

presence of non-viable tissue, poor tissue perfusion, chronic inflammatory conditions and other 

underlying conditions such as diabetes (Bowler et al., Annals of Medicine 2002, 34, 419-427). 

[0005] In many instances, chronic wounds are colonized by bacterial flora and/or pathogens 

such as fungi and viruses, in which case they may become infected.  Infection of wounds by 

bacteria delays the healing process, since bacteria produce enzymes and toxins and also compete 

for nutrients and oxygen with macrophages and fibroblasts whose activities are essential for the 

healing of the wound.  Infection is therefore a manifestation of a disturbed host/bacteria  
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are illustrated and, together with the descriptions below, serve to explain the principles of the 

disclosure. 

[0037] FIG. 1 shows quantitation of enzyme efficacy of Polymer 12 using a fluorescence- based 

study. 

[0038] FIG.S 2A, 2B and 2C show images of Polymer 12 samples used in the fluorescence-based 

study of FIG. 1 

[0039] Specifically, FIG. 2A shows samples as viewed under ambient light. 

[0040] Specifically, FIG. 2B shows samples as viewed under UV light. 

[0041] Specifically, FIG. 2C shows the labeling of individual samples. 

[0042] FIG. 3 shows quantitation of enzyme efficacy of Polymer 17 (pretreated with PBS) using a 

fluorescence-based study: eluent after PBS-soaking period. 

[0043] FIG. 4 shows quantitation of enzyme efficacy of Polymer 17 (pretreated with PBS) using a 

fluorescence-based study: solid re-suspended in PBS after initial PBS-soaking period. 

[0044] FIG. 5 shows average time to closure during scratch model tests (Error bars show SD) for cell 

lines from Patients A, F and G. The red bars highlight samples in fiber form; the blue bars represent 

samples in powder form. 

[0045] FIG.S 6A, 6B, 6C, and 6D show confocal micrographs for 12, CMC-PEG- H2 powder, 

Patient A, 0.066 mg/mL scratch assay. Red dotted lines represent the scratch area, fibroblast 

proliferation can be observed between T=lh (no cells present in the channel) and T=68h (cells fill the 

channel). 

[0046] Specifically, FIG. 6A shows fibroblast proliferation as observed at 1 hour. 

[0047] Specifically, FIG. 6B shows fibroblast proliferation as observed at 30 hours. 

[0048] Specifically, FIG. 6C shows fibroblast proliferation as observed at 50 hours. 

[0049] Specifically, FIG. 6D shows fibroblast proliferation as observed at 68 hours. 

[0050] FIG.S 7A, 7B, 7C, and 7D show confocal micrographs for 12, CMC-PEG- H2 powder, 

Patient A, 0.66 mg/mL scratch assay. Red dotted lines represent the scratch area, fibroblast 

proliferation can be observed between T=lh (no cells present in the channel) and T=68h (cells fill the 

channel). 

[0051] Specifically, FIG. 7A shows fibroblast proliferation as observed at 1 hour. 

[0052] Specifically, FIG. 7B shows fibroblast proliferation as observed at 30 hours.
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[0053] Specifically, FIG. 7C shows fibroblast proliferation as observed at 50 hours. 

[0054] Specifically, FIG. 7D shows fibroblast proliferation as observed at 68 hours. 

[0055] FIG. 8 shows results of studies with collagen matrix model, plot showing the lattice diameter 

over 7 days - Patient A. 

[0056] FIG. 9 shows results of studies with collagen matrix model, plot showing the lattice diameter 

over 7 days - Patient F. 
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[0057] FIG. 10 shows results of studies with collagen matrix model, plot showing the lattice diameter 

over 7 days - Patient G. 

[0058] FIG. 11 shows results of studies with collagen matrix model, wherein photographs indicate the 

difference in lattice diameter at days 3 and 7 - Patient A. 

[0059] FIG. 12 shows results of studies with collagen matrix model, wherein photographs indicate the 

difference in lattice diameter at days 3 and 7 - Patient F. 

[0060] FIG. 13 shows results of studies with collagen matrix model, wherein photographs indicate the 

difference in lattice diameter at days 3 and 7 - Patient G. 

[0061] FIG. 14 shows a schematic diagram for a potential peptide modified CMC and LC system for 

detection of proteases, wherein (a) shows the initial system set up which would show homotropic LC 

alignment (dark if viewed under crossed polarized lenses), (b) shows the cleavage of the peptide 

releasing the lipid in progress, (c) shows the cleaved lipid in contact with LCs, which would initiate 

planar LC realignment (colored if viewed under crossed polarized lenses). 

[0062] FIG.S 15A, 15B, 15C, and 15D show micrographs showing liquid crystal 4'-n-pentyl-4-

cyano-biphenyl (5CB) filled TEM (Transmission Electron Microscopy) grids upon application of 

CMC gel. 

[0063] Specifically, FIG. 15A shows the 5CB filled TEM grids prior to application of CMC hydrogel 

- homeotropic LC alignment. 

[0064] Specifically, FIG. 15B shows the 5CB filled TEM grids after application of CMC hydrogel at 

T=0; change to planar LC alignment. 

[0065] Specifically, FIG. 15C shows the 5CB filled TEM grids after application of CMC hydrogel at 

T=2 minutes (planar LC alignment) (left panel) and after application of CMC hydrogel at T=5 

minutes (planar LC alignment) (right panel). 

[0066] Specifically, FIG. 15D shows the 5CB filled TEM grids after application of CMC hydrogel at 

T=10 minutes (planar LC alignment retained) (left panel) and after application of CMC hydrogen at 

T=90 minutes (planar LC alignment retained ) (right panel). 

DETAILED DESCRIPTION 

[0067] Various aspects now will be described more fully hereinafter. Such aspects may, however, be 

embodied in many different forms and should not be construed as limited to the embodiments set 

forth herein; rather, these embodiments are provided so that this disclosure will be thorough and 

complete, and will fully convey its scope to those skilled in the art.
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[0068] Throughout this disclosure, various patents, patent applications and publications are 

referenced. The disclosures of these patents, patent applications and publications in their entireties are 

incorporated into this disclosure by reference in order to more fully describe the  
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

 

1. A wound dressing material selected from the group consisting of: 
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wherein n = 200-4000. 

 

2.  A wound dressing as claimed in claim 1 for use in a method of treatment or diagnosis of 

a wound. 

 


