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Center for Dermal Research
Innovations in Dermatological Sciences Conference 2026
Abstract

Dr. Stephen A. Boppart - Label-free multimodal
optical imaging of skin and dermatopathology.

Advances in multimodal optical imaging now enable more
comprehensive visualization and assessment of the
structural, functional, molecular, and mechanical
properties of skin. Label-free in vivo imaging and non-
invasive "optical biopsies” are possible in both pre-clinical
models and clinically in humans. Novel image-registration
algorithms permit longitudinal tracking of the three-
dimensional cell and tissue dynamics as well as
biomechanics that occur in skin over time frames from
seconds to days to months. This presentation will provide
an overview of the innovative and state-of-the-art optical
imaging, characterization, and measurement technologies
developed in the Biophotonics Imaging Laboratory, and
their applications for elucidating changes associated with
dermatopathology.
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Dr. Ajay Banga - Microstructure in Dermatological

Formulations: Beyond Q1/Q2 sameness.

Unlike dosage forms that deliver drug into systemic circulation (which can
be monitored by blood samples), establishing bicequivalence (BE) for
topicols such os gels end creems is more challenging os it is difficult to
quantity the rate and extent of drug delivery into the skinTheretora,
i mnmhmmm:«u&um:«d
challenges. An in vitro approach to establithing BE is theref b
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listed drug. H , QUQ2 does not reflect the arrangement
of matter (Q3) which can change due to manufscturing processes or
other factors. For example. globule size distributicn n an emulsion-besed
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differences can sub drug and p of
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understand microstructure of a8 ok d Q3

h ization is not limi ‘wﬂummd!ibutdudh.
wo&:ct developmant and quality control tool to understand the
microstructure of topical formulations. it also helps to understand effect
of manutacturing process on product mi @ and pert

Basic Q3 charactorization includes appearance and texture, phase states,
and  structurel of[-ni:won of mmu More  comprehensive
characterization of poly rphlc form,
“'_"“' water ivity, pH speclic g and
metamorphosis-related changes. These characterizations cln be
complemaented by In Vitro Release Testing (IVRT) using a membrane and
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General considerations and ples will be p '*‘mmm
basic and comprehensive Q3 characterizati nuummw.
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Abstract

Dr. Selina Moses - Bemotrizinol : Enhancing UVA
Protection and Sunscreen aesthetics.

Daily sunscreen adoption depends not only on
effective photoprotection but also on cosmetic
elegance and user experience. Bemotrizinol (BEMT), a
broad-spectrum UV filter, offers an opportunity to
enhance UVA coverage while supporting aesthetically
pleasing formulations suitable for everyday use. This
talk will highlight the role of Bemotrizinol in developing
next-generation sunscreens that combine broad-
spectrum protection with desirable sensory attributes.
When used alongside selective antioxidants that
combat UV induced oxidative stress in the longest
UVA+HEVL (380-420 nm) wavelength, Bemotrizinol
provides enhanced UVA defense and enables
lightweight, fast-absorbing formulations with no
observable white cast across, suitable for all skin tones.
Together, these attributes can support improved
consumer acceptance while advancing comprehensive
daily photoprotection.
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Abstract

Dr. Yousuf Mohammed - Translational Research
through Regulatory Policy changes.

Topical Dermatological products worldwide face little
competition from the market and hence have seen dramatic rise
in prices. Regulatory approvals of generic topical products lag
the market requirements due to lack of appropriate and
accurate technologies that can assess drug levels at the site of
action. In the absence of these, clinical equivalence studies
(Clinical trials) have been a gold standard. Our work in
collaboration with the world's leading regulators (FDA) has
developed the conceptual framework to describe the
physicochemical and structural arrangement of matter in
semisolid dosage forms, devised technical and reproducible
methods for characterizing these attributes and elucidated how
critical quality attributes directly and predictably modulate the
rate and extent of drug delivery.

Within the last 4-5 years, the characterisation-based approach
that has been developed in collaboration with UQ, are used in
generic product developed without the need for costly and
time-consuming clinical studies. In the United States and Europe
alone, more than B0 regulatory guidance documents and
guidelines now recommend the use of these new techniques to
develop topical and transdermal products
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Dr. Sabina Jaros et. al. - Functional silver
coordination compounds and their application in
drug delivery and antimicrobial materials.

The growing resistance of microorganisms to traditional
antibiotics and disinfectants, along with their ability to form
biofilms, is one of the most serious global challenges. Therefore,
designing novel antimicrobial agents, eco-friendly biomaterials,
and advanced surface technologies is crucial, as these efforts are
essential for protecting public health and helping healthcare
systems control the transmission of viruses and bacteria,
especially antibiotic-resistant strains,

This presentation aims to share our recent research on the self-
assembly synthesis, structural features, biological properties and
potential uses of multifunctional silver(l) coordination polymers
derived from aminophosphines and biocactive ligands as well as
their composites. The following topics will be covered [12].
(1)Synthesis and structural diversity of silver(l) coordination
polymers derived from carboxylic acids and aminophosphines.
(2)Generation of antimicrobial CP-doped polymer/hydrogel films,
based on starch (PS) or chia seed mucilage (CSM).

(3)Application of these compounds and materials as efficient
antimicrobials against different types of Gram-positive and
Gram-negative bacteria, and viruses.

(a)Application of new materials as an effective antimicrobial drug
delivery system for diclofenac.
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Dr. Manpreet Randhawa - Re-Q longevity: A
mechanistic blueprint for maximizing cellular skin
health span.

Skin aging is driven by dysregulation of core longevity pathways,
including hyperactive mTORCI signaling, impaired autophagy,
increased cellular senescence, and extracellular matrix deterioration.
Re-Q serum, containing the selective mTORCI modulator RLX-20],
was developed to target these fundamental drivers of biological aging
and promote cellular skin healthspan. In aged dermal fibroblasts, RLX~-
201 demonstrated dose-dependent suppression of pRPS6, a
downstream marker of mTORCI activity, confirming direct target
engagement. In full-thickness human skin models, RLX-201 reduced
mTORCl-associated signaling by 83.0% to 97.3% across independent
donors, while topical application in human skin explants decreased
mTORC1 activity by approximately 84% versus vehicle controls.
Clinical translation was demonstrated in the RESET study, where Week
12 biopsies showed reduced pRPS6 staining, increased LC3B-positive
autophagy markers, and decreased p2l-positive senescence markers,
accompanied by qualitative improvements in tissue architecture,
collagen organization, and elastin remodeling. Together, these findings
support a longevity-based mechanistic blueprint in which mTORCI
modulation promotes autophagy, reduces senescence burden, and
preserves extracellular matrix homeostasis in various skin models
providing a biologically grounded strategy for maximizing cellular skin
healthspan and improving overall skin resilience.
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Dr. Krys Bojanowski et. al. - Hypodermis: The
overlooked engine of skin longevity.

Irrechuction
wmlmummmhmm&m
and function. Previous studes have = that the hyp
mwmmmwmmuummn
- s, and that ' ATON mmmhmmm
l’-l L thon Fas frecuenth fmt wih metabokcaly
wmmmmnwwhmum“m
basue 1o be reduced rether than os e eologicely sctive o d for sion hoalth
meqummummmum
W (1] skin dlnlv thickness. hydration. tewture. and
rrinosty, a8 well a4 b wrinkle f Thase findings support the corcept of
preserving o restoring the Pypodermal layer as 8 logical next-generation strategy for
promating shn lngesity
Resuls & Discusscn
The structural sgnificarco of the hypodormis was o d using pairod human skin
explorts i whch removel of subOUtanecus Teswe resulted n visbly Fcreesed wrinkiing ofter
Immdummwmmmw.mmmm
Fmaging further revesed marked age-related in the dermal- Py
m-uwwunuammmcmmmw
M“MM.MMWMMMGMW“

network conrmcting the dermis to the supesficis fasca with d
Immegration of the siin
bmmdm«:mnmuhﬂhmwwu
ponotration wudios were used 10 o correr arch
mwmmmmwmmmm
e celly ard s explects, with scpog) ;e e ep
WWGMOMN.,_ PCR. This appx J d the
igomeric prosnthocysnidinfphoaphcle plax, which p d gee >

ated with ad icity selectively in d proger but not
mmoﬂ
meu ot that pe g hypodesmal rtegrity "

mwmumnm- vk for the e

of peting thia | yot ¢ of the integu ¥

yitem



Center for Dermal Research
Innovations in Dermatological Sciences Conference 2026
Abstract

Dr. Victoria Abraira - Skin deep: how your largest
sensory organ talks to the brain.

The skin is far more than a passive barrier. It is our largest
sensory organ, a densely innervated interface that continuously
reports on the physical world, from the lightest brush to the
sharpest pain. How does this information get from the surface of
the body to the brain, and how does the nervous system
transform raw mechanical and chemical signals into the rich
perceptual experiences of touch, temperature, and pain? In this
talk, | will trace the journey of a sensory signal from the skin
inward. Drawing on mouse molecular genetics, we will explore
the specialized populations of sensory neurons that tile the skin,
each tuned to distinct features of a stimulus, and follow their
inputs into the spinal cord, where local circuits perform the first
critical steps of integration and gating. | will highlight how these
spinal microcircuits shape what we ultimately feel, and how their
dysfunction contributes to chronic pain and altered touch
Finally, | will consider why this circuitry matters for anyone
working at the skin's surface. The molecules, formulations, and
devices that act on skin do not encounter an inert canvas; they
engage a living sensory system with its own logic. Understanding
that logic opens opportunities (and raises cautions) for how we
design what we deliver to the body's edge.

To learn more about our work please visit our website:
www.abrairalab org or follow me on Twitter @VAbraira
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Dr. Samir Mitragotri - lonic liquids for topical
drug delivery.

Transdermal and topical drug delivery are limited by skin's barrier
function. Our research focuses on the use of ionic liquids for
overcoming the skin barrier to deliver multiple therapeutics
including protein and nucleic acids. | will present an overview of
the scientific foundation of the use of ionic liquids for overcoming
skin's barrier function, their ability to deliver multiple cargoes
across the skin and their clinical translation in addressing unmet
medical needs.
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Dr. Jean -Philippe Therrien - From data to
breakthroughs: Al-driven biological target
identification in dermatology.

Artificial Intelligence (Al) and Machine Learning (ML) have
emerged as transformative tools for biological target
identification in dermatological product discovery. By processing
large-scale genomic, transcriptomic, and clinical datasets, these
computational approaches enable the application of diverse ML
methodologies, including supervised, unsupervised, and deep
learning techniques, to uncover hidden patterns and predict
novel therapeutic targets. This strategy leverages experimental
validation, network analysis, and multi-omics integration to
accelerote target discovery and support personalized
dermatological medicine. This presentation reviews fundamental
principles of Al-driven target identification and presents two
dermatology-specific case studies: one demonstrating Al-
enabled target discovery for hyperpigmentation disorders, and
another showcasing biomarker identification for skin aging. As Al
continues to advance, its integration with validated experimental
approaches promises to fundamentally reshape the efficiency
and precision of dermatological product discovery, positioning
computational target identification as an essential component
of modern product development.
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Dr. Brooke Paradise - Platelet-Derived Exosomes
for the Treatment of Dermal Injuries.

Exosomes are small extracellular vesicles released by cells, and
play a crucial role in intercellular communication by transporting
proteins, nucleic acids, and lipids. Over the past decade, exosome=-
based technologies have ropidly advenced, with academic
literature and clinical interest growing exponentially. Exosomes
have emerged as key drivers of tissue regeneration, with platelet-
derived exosomes offering an ideal phenotype lor promoting
healing due to their abundance, biocompatibility, and established
safety profile.

This talk will cover:

‘The historical gence of therapeutics and key
learnings from cell-based therapy development

‘An introduction to PEP Biologic. and our clinical application of
platelet-derived

‘Mechanisms of action supporting dermal tissue regeneration, such
8s  mitogenesis, angiogenesis, immunomodulation.  and
cytoprotection

Key considerations for characteri » of e-based
therapeutics, including potency, surface markers, integrity, and
cargo.

Platelet-derived P a transf ive, acellular

approach to regenerative medicine, offering safe, effective, and
scalable therapies for complex diseases. The presentation will
highlight the clinical translation of these technologies and their
P tial to d ize next-generation therapeutics for the
regeneration of dermal tissues.
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Sandeep Kulkarni - Formulation science in the
ago of computatlonal analytics.

sticel  formule covelop: refies on diverse analyticel
m including particle characterzation, microscopy. rheclogy,
thermal anelysis, end stability studies. While these approaches generste
valuable information, their datasets are often g d and interpreted
independently. creating silos that can limit a holistic understanding of

krowledge
This presentation explores the role of Al-enabled computational analytics in
sdvancing formulation science through high-throughput screening
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Dr. Ketan Patel - Rapidly dissolving microneedle
for lipid nanoparticle based transdermal gene
+ delivery.
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Dr. Ketan Patel - Rapidly dissolving microneedle
for lipid nanoparticle based transdermal gene
+ delivery.
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Dr. Ratan Chaudhuri - A barrier-first approach to
atopic dermatitis: from disruption to resilience.

Atopic dermatitis (AD) has traditionally been managed by suppressing

inflammation alter disease llares occur. H Erowng hanistic and
chinical evid ind that epid | barrier dystunction is not merely
nw.ddmb«mmmpﬁmﬂcmlm
initistes inflammatory amplification, neur \ microbial
mwmm«mmnummmrmhu
led to a Barrier-First Approach that p ion of epidermal

mmouwmmmw-rmmmwupm
mmummmmodmwm«ww
human skin dels, cy duced AD tissue dels, and domizred,
double-blind, vehicle-controlled clinical trials have evaluated the biological
offects of two standardized plant-derived isosorbide fatty acid diesters—
isosorbide dicaprylate (I0C) and isosorbide di-(lincleate/oleate) (IDL).

Working synergistically at multiple levels of epidermal biclogy, IDC and IDL
pidermal dith iation, strengthen lipid organization, enhance
bomefnlnod gene  expression, improve hydration, and reinforce
antioxidant defenses. They also suppress key itch- and inflammation-
associated mediators, including TSLP, TRPAL and TRPV3, while preserving
epidermal architecture in AD tissue models. Adult and pediatric clinical
studies demonstrated meeningful improvements in itch, skin clearance,
reduced relance on topical corticosteroids, lavorable modulation of the
skin microbiome, including reduced Staphylococcus aureus abundance,
and excellent tolerability. Collectively, these findings support a paradigm
shift from ing infi tory qu to ring epidermal
resilience, establishing o Barrier-First Approach as the biological
foundation for achieving long-term disease stability in atopic dermatitis
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Dr. Bishr Omary - Drug repurposing approaches

for keratinopathies and porphyrias.

The presentation covers two rare diseases with limited
therapeutic options and demonstrates that FDA-approved drugs
we screened and characterized can be repurposed as
therapeutic candidates to initiate clinical trials (cream/oral
administration). First, epidermolysis bullosa simplex (EBS), a
severe blistering skin disease caused by heterozygous mutations
in cytoskeletal keratins 5 and 14, that are selectively expressed in
basal keratinocytes. For EBS, we identified the kinase inhibitors
PKC412 (used to treat patients with myelodysplastic syndrome or
acute myelocytic syndrome), and Vemurafenib (used to treat
patients with melanoma). The second rare disease is
erythropoietic protoporphyria (EPP), that is caused by mutations
in ferrochelatase which inserts ferrous iron into protoporphyrin-
IX to form heme. EPP causes marked skin hypersensitivity in all
afflicted patients, with mild hepatitis and gallstone formation that
in 1-5% of patients leads to end-stage liver disease requiring liver
transplantation. Two repurposed drug families will be highlighted
with extensive evidence showing their therapeutic benefit in EPP
using animal models and ex vivo cell systems.
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Dr. Daniel B. Yarosh - Mending skin: topical DNA
repair enzymes.

Qur skin is an underappreciated organ of our bodyBesides
serving as a primary barrier, an immune defense and a host to
commensal microbes, it sends social signals about health,
reproductive potential, and status. The greatest threat to skin is
solar UV exposure: over 80% of skin aging is due to photoaging.
and it is the cause of deadly skin cancers. The cyclobutane
pyrimidine dimer (CPD) formed in DNA by absorption of UV is
the trigger for many of these immune, aging and cancer
sequalae. While we have an efficient DNA repair system to
remove CPDs and other photoproducts, not all lesions are
repaired in time. DNA repair can be enhanced by treatment with
liposomes containing bacterial and plant DNA repair enzymes.
Studies of UV-irradiated cells and ex vivo skin have shown that
these liposomes enhance CPD repair, reduce the early release of
inflammatory TNFa and the later release of immunosuppressive
IL-10, and the secretion of collagen degrading MMP-1. Clinical
studies have shown this treatment abrogates UV-induced
immune suppression, suppresses wrinkle formation, evens skin
tone, and reduces the incidence of skin pre-cancers and
cancers. It's never too late to mend skin's DNA and preserve its
vital functions.




SAVE THE DATE!

Excited to announce our
"Innovations in Dermatological Sciences"

September 2027 In-Person

Conference 2027
September 21 & 22




