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CONFLICTS OF INTEREST

* The underlying technology US2025/0367164 Al (Dec 4, 2025).

« COO for AdaptBio Therapeutics (antibody mimetics for inflammatory skin diseases). No
scientific overlap with this talk.
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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:

Increasing cell migration and wound re-epithelialization
Modulating inflammatory response

Decreasing wound infection

Increasing angiogenesis
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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)
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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
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CAVEOLAE AND CAVEOLINS AS UNIVERSAL TARGETS IN DERMATOLOGY

[ Membrane Trafficking ] [ Lipid Transport ] [ Signal Transduction ]
[ Cell Proliferation ] — - [ Cell Migration ]

[ Differentiation ] [ Infection ] [ Apoptosis ]
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Caveolae/
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WHY SHOULD YOU CARE ABOUT CAVEOLAE AS THERAPEUTIC TARGETS?
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WHAT IS THE EVIDENCE FOR THE INVOLVEMENT OF CAVEOLAE IN CUTANEOUS WOUND HEALING?

Skin obtained from healthy
individual undergoing
elective surgery

Removal of adipose
tissue
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DOES DOWNREGULATION OF CAvV1 CORRELATE WITH DIMINISHED CHOLESTEROL LEVELS?
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LOGICALLY WE STARTED OFF WITH CYCLODEXTRIN-STATIN HYDROGEL FIRST

for 48 hours
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> Wound Repair Regen. 2016 Mar;24(2):454-57. doi: 10.1111/wrr.12400. Epub 2016 Feb 5.
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DO CYCLODEXTRIN-STATIN HYDROGELS ACCELERATE WOUND HEALING IN VIVO?

Murine Wound Models

Acute Delayed Chronic-like Porcine Wound Model
Mouse Model Mouse Model Model

o o
o o
. RNA J Protein \"““
isolation isolation
DEPARTMER n = 3 mice/treatment/ collection day ATZ = 3-amino-1,2,4-triazole (catalase inhibitor)
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EVIDENCE MOUSE MODELS
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Untreated

BETTER EFFICACY IN MORE DIABETIC MOUSE MODELS
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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
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The statin hydrogels have a more pronounced effect as the models get more chronic-like
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POTENTIAL PLUG-AND-PLAY PLATFORM ADAPTABILITY?
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CWEF — Simulated Chronic Wound Fluid
GA — Gelatin/Hyaluronic acid hydrogel

HBCD — 2-hydroxypropyl-beta-cyclodextrin
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WHAT ABOUT A COMBINATORIAL APPROACH OF STATIN + GROWTH FACTOR
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WHAT ABOUT PATHOGEN INTERNALIZATION?

~ome baotella canie scope In vitro human keratinocytes
hOSt Ce" defense mGChanlsmS Phagocytosis Endocytosis

Carryn et al, Infect Dis Clin North Am. (2003) 17:615-34 pHrodo™-labeled _
i > Attached pHrodor-labeled
. o ; O\:)lr??('; i.;.u ; @ : f‘"gz’ciigﬂs f : paﬂ‘lc“ls >
Y ) arly endosomes G ‘J ) _ ) (
= Inside cell - / \,_‘
Inclusions Phagosomes N 2 @Y
o i T
o @ ® / ) Y K
Lysosomes P PH “5>‘ 2 D l {_Early endosome MBCD - S. aureus
Cytosol
® Listeria’mnocylt o
® ® ytogenes
. / ‘Eanyenooso:r\e
Endoplasmic reticulum _ .
Phagolysosomes ‘
Staphylococcus aureus jyts. Sucoame
pH ~5
Cav1l has been previously demonstrated to
regulate internalization of Pseudomonas
aeruginosa and other skin pathogens S. aureus Kill assay
B0 -
T [ 5. aureus
c0- 3 MRCD -+ 5. 3ursus
W S5 aursus SMRCD
=
& 40
201
U_AD_*_- — r-.l T
WT Cavi™E Cavit™

S. aureus/|

5. aureus

S. aureus - MBCD

_l Health DDREF;E ;IE:PZOETNT OF DERMATOLOGY

UNIVERSITY OF MIAMI HEALTH SYSTEM




SUMMARY REGARDING CD-STATIN HYDROGELS

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
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POTENTIAL PLATFORM WITH PLUG-AND-PLAY ADAPTABILITY
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gelatin hyaluronic acid Cyclodéxtrin

Slow-release therapy
SLOW degrading ——  Treatment over time =~ ——>
/ Later time points of wound
healing

\ Burst-like therapy

FAST degrading ———  |mmediate treatment

Early time point of wound
healing

+ 7

Statins?
Growth factors?
Angiogenic peptides?
Stem-cell attractants?
Anti-fibrotic agents?

Antibiotic/AMPs?
Analgesic?
Anti-inflammatory agents?
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HOW TO INCORPORATE ADAPTABILITY AND PERSONALIZED TREATMENT?

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

Jozic Lab
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