DEVELOPMENT AND EVALUATION OF NOVEL NON-BIOLOGICS-BASED HEMOSTATIC DRESSING

Sophie Shrestha BS 2, Simonetta |. Gaumond MS 2 | Tatiana Cardoso’, Emre Dikici PhD'3, Sylvia Daunert MS, Pharm D, PhD, 13, Robert Kirsner MD 1,
Joaquin J. Jimenez MD 1-2

1. Dr. Phillip Frost Department of Dermatology and Cutaneous Surgery, University of Miami Miller School of Medicine, Miami, FL 33136, United States.

l J MILLER SCHOOL 2. Department of Biochemistry and Molecular Biology, University of Miami Miller School of Medicine, Miami, FL 33136, United States. lJHealth O PHILKIMERDET
DERMATOLOGY AND
MIAMI of MEDICINE 3 Dr.J. T. McDonald Foundation Biomedical Nanotechnology Institute, University of Miami, Miami, FL, USA UNIVERSITY OF MIAMI HEALTHSYSTEM ~ CUTANEOUS SURGERY

BACKGROUND MATRIX SCREENING RESULTS OPTIMAL MATRIX - KERRACEL
PEG-ODEX Hydrogel Alginate - Pluronic F127 o _ o |
* Assay optimized across pilot runs to better mimic wound packing

Lidocaine with epinephrine is standard for local anesthesia in cutaneous

procedures, providing hemostasis via vasoconstriction. Common Strengths: Wet adhesion, conformal coverage, = Strengths: Thermoresponsive gelation, better and improve consistency. |
formulations use 1-2% lidocaine with epinephrine at 1:100,000 or tunable network for localized delivery. early diffusion, good topical handling. ’ 1%00100““/" Io;admg achieved the target window: ~1,000 uM releasea
’ ’ _ _ - , -min release: ~100 uM, improved over «1.000 uM loadi | d ~100 uM at 10 minutes. d trati
2017, worsened by COVID-19, alongside concerns about systemic rapid-release target, likely due to covalently PEG-ODEX but still below the higher release ’ HVIToading release HVI 4 minutes, demonstrating
. - . . . _ dose-dependent scaling.
adverse effects (tachycardia, palpitations, sweating), particularly with crosslinked nature goal.
large 59”309 areas or cardiotoxic anesthetics, has driven mtgrest N Interpretation: Useful sustained-delivery Interpretation: A stronger acute-delivery Dose-dependent rapid early release from Kerracel
alternatlvgs. MlQOdrlne, a .prod.rug converted to thg lseIeC.tlve al- behavior, but too slow for acute hemostasis. candidate, yet still not the best performer and
adrenergic agonist desglymidodrine, offers vasoconstriction without (3- gel creation takes 2 days. 3.0 15 mM
adrenergic stimulation or heart rate changes, suggesting a safer 015 —
hemostatic profile. 0.20 . E 2.9 Aps=1.355- 1000uM
3 510 'E ¢ od released < 10 min
Our group previously showed that injectable 2% lidocaine with 50 puM < q 0159 s e E 2.0
midodrine significantly reduced bleeding versus lidocaine alone (P < % 0.05 by } ¢ 45 \
. s . . . . g 0.10- 0
0.05). To expand its utility, we developed topical midodrine formulations E | E -
avc?iding the _need for injection and evaluate_d drug rele_ase across four S 0.00 E 0 05 E 1.0 Abs=1 355. 100uM
delivery matrices: PEG-ODEX hydrogel, Vanicream, alginate hydrogels, = ) ] released < 10 min
and Kerracel (carboxymethylcellulose). Release was quantified in 0.05 0.00 2 05 . l 1.0 mM
phosphate buffer via UV-Vis spectrophotometry using dialysis and Franz ’ 19 .nm:"mi“ + 4 0 - o2 30 <
Cell assays, with Kerracel assessed on 3D-printed scaffolds to simulate ’ Time {min} 0.0
wound conformity. These formulations represent a promising non-invasive PEG-ODEX-Midodrine Hydrogel O O | | 0 5 10 15 20 25 30 35
option for bleeding control in outpatient dermatologic care. . e J[” H”H” }L ~  Chain Micglle Time (ms)
G e oo ‘ Pluronic F127 (PL)
Study goal: P VR S ﬁ + — _ _
ldentify the topical matrix that best combines rapid early release, £ T A {%}l& m
wound-bed contact, biocompatibility, and practical handling for rapid " Midodrine ~ Miaodrine Hydroge! Fast 5-10 min release Limited Moderate Low Best
h tasi Dextran Oxidized PEG-ODEX Alginate (AL) -
eMmosiasis. dextran hydroge Moist wound-bed contact Strong Strong Moderate Strong
RELEASE ASSAY AND WORKFLOW _ , Clinical handling Good Good Easy Easy
Kerracel (CMC Fiber)
f ] ] ) _ Fit for acute hemostasis No Partial No Yes
Target performance for an ideal dreSS"\g Strengths: S|mp|e hand"ng, Skin-compatib]e Strengths: Close wound-bed contact, vertical
base, broad famlllarlty N dermatology. WiCkinQ, cohesive 99| formation, favorable | Selected for in vivo testing |

* Rapid release within 5-10 min to match active bleeding.

 Strong adhesion/contact on moist, irreqular wound beds Release profile: Poorest release performance relea-s © of hydrophilic drug - CONCLUSION
g , IITEJ : 10-min release: 15,000 uM loading -> ~1,000

among tested formulations.

* Biocompatibility without local toxicity. uM released; 1,000 uM loading -> ~100 yM - N
» Easy handling for real clinical use. Interpretation: Helpful comparator, but not released.
well suited for rapid wound hemostasis. . _ _
N J Interpretatlgn. Best alignment with the targgt « Kerracel best satisfied the predefined product profile for acute dermal
_ o 0.10 product profile and selected as the lead matrix. h .
UV-Vis Spectroscopy-Based Quantification = PeEr?SO(S) I?)SEI; od sustained. but slow def
£ 10 mM . : provided sustained, but slow delivery.
1.50 E 0.05 { E”‘; * Alginate - Pluronic F127 provided the benefit of thermo-

€ 195 - E . ~ 15 responsiveness, but preparation is lengthy, and release is not optimal.

by |- { E 3 10- 4 mM * Vanicream has the benefit of skin-compatibility, but traps the drug

N 1.00 5 000 M X M - § L within its matrix.

S 075 - % Time (min) g - « Kerracel was the first platform to combine wound-bed practicality with

& ——— 0.05- ey the rapid burst release needed for real-time bleeding control.
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5 s Pl B In-vivo studies are now underway.
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Calibration curve at 272 nm used to
guantify midodrine release from each
formulation.
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