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UNDERLYING TECHNOLOGY

• Gelatin and hyaluronic acid-based hydrogels

• Utilize cyclodextrin (CD) to form inclusion complexes, 

delivering compounds of interest to the wound and 

protecting them from degradation

• Nesting Doll Model - Enhance solubility, improve stability, 

allow for controlled release

• Multi-pronged approach to accelerating wound closure:

1. Increasing cell migration and wound re-epithelialization

2. Modulating inflammatory response

3. Decreasing wound infection

4. Increasing angiogenesis

Compound X

Examples of FDA approved CD-inclusion complexes

1. Food industry (encapsulation of volatile compounds to 
prevent oxidation and evaporation)

2. Controlled release of antimicrobial agents from inclusion 
complexes

3. Stabilization of retinol and Vit-C in cosmeceutical creams

4. Solubility enhancement of NSAIDs and antifungals

5. Encapsulation of slow-release agrochemicals (pesticides)



MECHANISM OF ACTION

• Cyclodextrins remove cholesterol from membranes

• Caveolae are specialized membrane domains rich in cholesterol and sphingomyelin

• Disrupting membrane cholesterol inhibits caveolin proteins and prevents formation of caveolae

Growth factors (GFs)

GF receptors

Caveolin 1 (Cav1)

Cholesterol



Egger et al., (2020) Experimental Dermatology

CAVEOLAE AND CAVEOLINS AS UNIVERSAL TARGETS IN DERMATOLOGY



WHY SHOULD YOU CARE ABOUT CAVEOLAE AS THERAPEUTIC TARGETS?



WHAT IS THE EVIDENCE FOR THE INVOLVEMENT OF CAVEOLAE IN CUTANEOUS WOUND HEALING?

Jozic et al., (2019) Molecular Therapy

Cav1



DOES DOWNREGULATION OF CAV1 CORRELATE WITH DIMINISHED CHOLESTEROL LEVELS?

TOF-SIMS Imaging Analysis of lipidomic fingerprints

Continuous

Majranovic et al., (2025) Nat Regen Med

Castellanos et al., (2020) Anal Chem

What about chronic wounds?



LOGICALLY WE STARTED OFF WITH CYCLODEXTRIN-STATIN HYDROGEL FIRST

gelatin hyaluronic acid

Cyclodextrin

FAST degrading

SLOW degrading

Burst-like therapy

Immediate treatment

Early time point of wound 

healing

Slow-release therapy

Treatment over time

Later time points of wound 

healing

HCD – 2-hydroxypropyl-β-cyclodextrin

Cholesterol TOFSIMS imaging



DO CYCLODEXTRIN-STATIN HYDROGELS ACCELERATE WOUND HEALING IN VIVO?

n = 3 mice/treatment/ collection day

2 wounds/mouse
ATZ = 3-amino-1,2,4-triazole (catalase inhibitor)

MSA = mercaptosuccinic acid (glutathione peroxidase inhibitor)

Acute Delayed Chronic-like

Murine Wound Models

Porcine Wound Model



EVIDENCE MOUSE MODELS
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BETTER EFFICACY IN MORE DIABETIC MOUSE MODELS

Untreated rhPDGF-BB
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BEST EFFICACY IN A CHRONIC-LIKE DIABETIC MOUSE MODEL
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CYCLODEXTRIN-STATIN HYDROGELS AUGMENT LEVELS OF INFLAMMATORY CYTOKINES

IFNγ

TNFα

The statin hydrogels have a more pronounced effect as the models get more chronic-like



POTENTIAL PLUG-AND-PLAY PLATFORM ADAPTABILITY?

CD

EGF
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Increased growth factor bioavailability

Majranovic et al., 2025 Nat Regen Med
CWF – Simulated Chronic Wound Fluid
GA – Gelatin/Hyaluronic acid hydrogel
HβCD – 2-hydroxypropyl-beta-cyclodextrin



WHAT ABOUT A COMBINATORIAL APPROACH OF STATIN + GROWTH FACTOR

Treatment groups:
1. Untreated

2. PDGF hydrogel

3. Vehicle hydrogel

4. Statin hydrogel

5. Statin + PDGF hydrogel 

Re-epithelialization



WHAT ABOUT PATHOGEN INTERNALIZATION?

Cav1 has been previously demonstrated to 

regulate internalization of Pseudomonas 

aeruginosa and other skin pathogens

pHrodo iFL STP ester only fluoresces at low pH

In vitro human keratinocytes



• Accelerate healing in multiple pre-clinical animal models

• Appear to exhibit better efficacy as the models become more chronic

• May help in expulsion of intracellular bacteria

• Provide a plug-and-play platform for other compounds of interest

SUMMARY REGARDING CD-STATIN HYDROGELS



POTENTIAL PLATFORM WITH PLUG-AND-PLAY ADAPTABILITY

gelatin hyaluronic acid Cyclodextrin

FAST degrading

SLOW degrading

Burst-like therapy

Immediate treatment

Early time point of wound 

healing

Slow-release therapy

Treatment over time

Later time points of wound 

healing

Statins?

Growth factors?

Angiogenic peptides?

Stem-cell attractants?

Anti-fibrotic agents?

Antibiotic/AMPs?

Analgesic?

Anti-inflammatory agents?

?



HOW TO INCORPORATE ADAPTABILITY AND PERSONALIZED TREATMENT?

Proteomic profiling of wound exudate captured by discarded wound dressings may help guide treatment options

Soto et al., 2025 Mol Cell Proteomics
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Questions?

Photos in this 
area can be 

swapped out.


