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Background: Atopic dermatitis (AD) is a chronic inflammatory
skin condition that significantly impairs quality of life. Current
therapies, including corticosteroids and calcineurin inhibitors,
often provide incomplete relief or have undesirable side effects.
Exosome-based therapies derived from adipose-derived mesen-
chymal stem cells (ADMSCs) offer a novel, multifaceted ap-
proach to addressing inflammation, skin barrier dysfunction,
and pruritus, presenting a promising alternative for AD man-
agement.

Objective: This case series evaluates the efficacy and safety of
ADMSC-derived exosome-based topical formulations (ZISH-
EL XOMAGE; Zishel Bio Inc., Seoul, Korea), in improving
clinical and barrier-related outcomes in patients with moderate-
to-severe facial AD.

Methods: Twenty adults with moderate-to-severe facial AD
(VIGA-AD scores 3-4) applied ADMSC-derived exosome twice
daily for 6 weeks. Clinical assessments included vIGA-AD
scores, transepidermal water loss (TEWL), and corneometry for
hydration. Two blinded dermatologists independently assessed
outcomes. Before-and-after photographs were taken under
standardised conditions. Pruritus severity was evaluated using a
visual analogue scale (VAS).

Results: Eighty-five percent of patients achieved at least a
1-point reduction in vIGA-AD scores, with 50% achieving a
2-point reduction. Corneometry indicated a 58% improvement
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in hydration, while TEWL measurements demonstrated a 42%
reduction, reflecting enhanced barrier integrity. Pruritus VAS
scores declined by 70%. No adverse events were reported, and
inter-rater reliability for vVIGA-AD assessments was high (Co-
hen kappa =0.84). Representative cases highlighted substantial
improvements in erythema, lichenification, and skin texture.
Conclusion: ADMSC-derived exosome products showed sig-
nificant efficacy in reducing AD severity and restoring barrier
function, with excellent safety profiles. Larger, randomised
controlled trials with extended follow-up are recommended to
confirm these findings and establish these products as viable
treatment options for AD.
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topic dermatitis (AD) is a chronic inflammatory skin con-

dition characterised by erythema, pruritus, and compro-
mised skin barrier function.! The prevalence of AD has been
rising globally, particularly in developed countries, with esti-
mates suggesting that up to 20% of children and 3% of adults
are affected.? This increasing prevalence is likely a result of
complex interactions between genetic factors and environmental
influences, including urbanisation, climate change, pollution,
and changes in diet. In urban areas, for example, increased
exposure to pollutants, such as tobacco smoke, diesel fumes,
and particulate matter, has been linked to a higher risk of de-
veloping AD. In addition, lifestyle changes such as reduced
exposure to sunlight, changes in diet, and the overuse of anti-
biotics are believed to play a role in the disease’s rising in-
cidence. Despite the increasing prevalence and the availability
of a range of treatments, many individuals continue to struggle
with persistent symptoms and frequent flare-ups, highlighting
the limitations of existing therapies.> Conventional treatments
for AD typically focus on controlling inflammation, alleviating
pruritus, and restoring skin barrier function. Topical cortico-
steroids and calcineurin inhibitors (eg, tacrolimus and pime-
crolimus) are the mainstays of therapy; however, their
prolonged use can lead to side effects, such as skin thinning,
increased risk of infections, and potential systemic
absorption.l""5 In addition, corticosteroid-induced skin atro-
phy, particularly when used on sensitive areas like the face, is a
common concern. Consequently, these therapies are often
avoided or limited, especially in pediatric patients or individuals
with sensitive skin.®” Therefore, there remains a significant need
for innovative and safer therapeutic alternatives that can ad-
dress the underlying pathophysiology of AD while offering
long-term relief and minimal side effects.

In recent years, the field of stem cell-based therapies has
garnered significant attention due to the regenerative and im-
munomodulatory properties of mesenchymal stem cells (MSCs).
These cells have been shown to have the ability to modulate
immune responses, repair damaged tissues, and restore normal
tissue function. MSCs, which can be derived from various
sources such as bone marrow, adipose tissue, and umbilical cord
blood, exert their effects through the secretion of bioactive
molecules in the form of extracellular vesicles, particularly
exosomes.® Exosomes are small membrane-bound vesicles
ranging in size from 30 to 150 nm and are involved in cell-to-cell
communication by transferring a variety of biomolecules, in-
cluding proteins, lipids, and nucleic acids. This mechanism of
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intercellular communication has made exosomes an exciting
therapeutic tool, particularly for conditions like AD, where
inflammation and immune dysregulation play pivotal roles.
Exosomes have demonstrated potential to modulate immune
responses, reduce inflammation, and even repair damaged skin
cells, making them a promising therapeutic option for AD and
other inflammatory diseases. They offer a novel means of de-
livering therapeutic agents directly to target cells without the
risks associated with other treatments. Their small size and
membrane-bound nature facilitate better tissue penetration and
more efficient delivery, especially in inflamed and damaged
tissues such as those found in AD.%10

Adipose-derived mesenchymal stem cells (ADMSCs) are
particularly advantageous due to their accessibility, ease of
harvesting, and ability to yield a high quantity of exosomes.
ADMSC-derived exosomes (ADMSCs-EXOs) have been
shown to have anti-inflammatory, immunomodulatory, and
skin barrier-repairing effects, making them a promising candi-
date for the treatment of AD.!:!2 Furthermore, because exo-
somes are noncellular, they pose minimal risks of immune
rejection, tumourigenesis, and other safety concerns that can
arise with cell-based therapies. As a result, exosome-based
therapies have the potential to offer a novel, noninvasive, and
safer approach to managing AD, particularly in cases where
conventional treatments have proven insufficient. These ad-
vantages make exosome-based therapies an attractive alter-
native for patients who require long-term management of their
condition, as they offer a targeted, effective, and low-risk
treatment option. Unlike traditional therapies, which may re-
quire ongoing or repeated use with potential side effects, exo-
some treatments could offer longer-lasting relief from the
underlying causes of AD, such as immune dysregulation and
skin barrier dysfunction.!-14

This study aims to evaluate the clinical efficacy and safety of
ADMSC-derived exosome formulations (ZISHEL XOMAGE,
Zishel Bio Inc., Seoul, Korea) marketed and used as a cosmetic
product in accordance with regulatory guidelines, in adult pa-
tients with moderate-to-severe facial AD. By contributing to the
growing body of evidence on exosome-based topical therapies,
this research provides valuable insights into their clinical
potential through clinical observations and patient-reported
outcomes.

METHODS

This prospective case series was conducted at a single derma-
tology clinic in Seoul, Korea, with the aim of evaluating the
clinical outcomes of topical ADMSC-derived exosome (ZISH-
EL XOMAGE, Zishel Bio Inc., Seoul, Korea) in patients with
moderate-to-severe AD localized to the face. A total of 20 adult
patients, aged 18 to 55 years, were included in the study. All
patients met the following inclusion criteria: a diagnosis of
moderate-to-severe AD affecting the facial region, as defined by
a validated Investigator Global Assessment for Atopic Der-
matitis (VIGA-AD) score of 3 (moderate) or 4 (severe), and the
presence of erythema, excoriation, lichenification, and pruritus
on the face.!>!% Patients with a history of systemic im-
munosuppressive therapy within 4 weeks before enrollment,
those with known allergies to exosome components or other
ingredients in the formulations, or those with other significant
skin diseases were excluded from the study.

Patients applied ZISHEL XOMAGE (Zishel Bio Inc., Seoul,
Korea) topically twice daily for 6 weeks. Patients were in-
structed to apply the product to the affected areas of the face,
avoiding sensitive areas such as the eyes. Clinical assessments
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were made at baseline, and weekly follow-up visits were con-
ducted throughout the 6-week treatment period. The primary
outcomes were clinical improvement, as assessed by changes in
vIGA-AD scores, skin hydration, as measured by corneometry,
and epidermal barrier function, as assessed by transepidermal
water loss (TEWL).!7 Secondary outcomes included pruritus
severity, as measured by the visual analog scale (VAS), and
biomarker analysis of skin biopsies for key epidermal proteins
involved in skin barrier function.

Clinical Assessments

The vIGA-AD scale was used to assess the severity of AD at
baseline and during follow-up visits. The scale evaluates 5 key
features of AD: erythema (redness), oedema (swelling), pap-
ulation (raised bumps), excoriation (scratches), and lichen-
ification (thickened skin). Each feature is rated on a scale from 0
to 4, with 0 representing no involvement and 4 representing
severe involvement. The total vIGA-AD score ranges from 0 to
20, with higher scores indicating more severe disease.

Skin hydration was measured using corneometry (Corne-
ometer CM 825, Courage+Khazaka electronic GmbH, Co-
logne, Germany), a noninvasive technique that quantifies the
moisture content of the skin by measuring the dielectric con-
stant of the stratum corneum.!” A higher dielectric constant
indicates greater skin hydration. TEWL, another key indicator
of skin barrier function, was assessed using Tewameter TM 300
(Courage+Khazaka electronic GmbH, Cologne, Germany),
which measures the amount of water vapor lost from the
skin surface.!® A lower TEWL value indicates better skin
barrier function. Pruritus severity was assessed using the VAS,
where patients rated the intensity of their itch on a scale from
0 (no pruritus) to 10 (worst possible pruritus).

Safety and Tolerability

The safety and tolerability of the treatments were monitored
throughout the study. Patients were asked to report any adverse
events, such as irritation, erythema, stinging, or hypersensitivity
reactions, which were recorded and analysed for their frequency
and severity.

RESULTS

Clinical Outcomes

After 6 weeks of treatment with ZISHEL XOMAGE (Zishel
Bio Inc., Seoul, Korea), significant clinical improvements were
observed in the majority of patients (Figs. 1, 2). Eighty-five
percent of patients experienced at least a 1-point reduction in
their vIGA-AD score, indicating a clinically meaningful
improvement. Half of the cohort (50%) achieved a 2-point
reduction in VIGA-AD, which corresponds to a significant
improvement in disease severity. The overall median reduction
in vIGA-AD scores was 2 points, suggesting that these
exosome-based formulations had a notable effect on reducing
the severity of AD symptoms (Table 1, Supplemental Digital
Content 1, http:/links.lww.com/SCS/H822).

Skin Hydration and Barrier Function

Skin hydration, as measured by corneometry, increased by
an average of 58% (P <0.01) following 6 weeks of treatment.
This result indicates that the topical application of ZISHEL
XOMAGE (Zishel Bio Inc., Seoul, Korea) led to a substantial
improvement in skin moisture content, which is typically im-
paired in patients with AD. TEWL measurements showed a
42% reduction (P <0.01), further suggesting that the exosome-
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FIGURE 1. Baseline and week 6 photographs of patient A demonstrating
reduction in erythema and pruritus after treatment with ADMSC-derived
exosome (ZISHEL XOMAGE, Zishel Bio Inc., Seoul, Korea).

based products helped restore the integrity of the skin barrier by
reducing water loss.

Pruritus Severity

Pruritus, one of the most distressing symptoms of AD,
showed a marked improvement in patients who received the
exosome-based treatment. On the VAS, patients reported a 70%
reduction in pruritus severity, with the average baseline score of
7.8 decreasing to 2.3 by the end of the study. This reduction in
itch severity is consistent with the observed reduction in in-
flammation and clinical severity, further supporting the poten-
tial of exosome-based therapies to alleviate the itch-scratch
cycle that perpetuates AD.

Safety and Tolerability

No adverse events, including irritation, erythema, or hy-
persensitivity reactions, were reported during the study. This
indicates that ZISHEL XOMAGE (Zishel Bio Inc., Seoul,
Korea) was well-tolerated by patients, with no significant side
effects observed. The safety profile of these exosome-based
products was excellent, further reinforcing their potential as
a viable alternative to conventional therapies for AD.

DISCUSSION
This case series highlights the potential efficacy and safety of
ZISHEL XOMAGE (Zishel Bio Inc., Seoul, Korea), for man-
aging facial AD. The observed improvements in clinical se-
verity, skin hydration, barrier function, and pruritus suggest

FIGURE 2. Baseline and week 6 photographs of patient B demonstrating
substantial resolution of lichenification and significant reduction in facial
erythema following treatment with ADMSC-derived exosome (ZISHEL
XOMAGE, Zishel Bio Inc., Seoul, Korea).

Copyright © 2025 by Mutaz B. Habal, MD

that exosome-based therapies may offer a promising alternative
to conventional AD treatments. By addressing multiple facets of
AD pathophysiology, including inflammation, barrier dysfunc-
tion, and immune dysregulation, these formulations provide a
multifaceted approach to managing this complex condition.!®

The mechanisms underlying these improvements align with
the known properties of ADMSC-derived exosomes. These
nanoscale vesicles carry a diverse cargo of bioactive molecules,
including growth factors, cytokines, lipids, and microRNAs,
which collectively modulate inflammation, enhance epidermal
barrier integrity, and promote tissue repair.2-22 The significant
reduction in TEWL and improved corneometry measurements
observed in this study underscore their ability to restore skin
barrier function, a critical factor in AD management.

Exosomes offer distinct advantages over conventional
therapies. Unlike topical corticosteroids and calcineurin in-
hibitors, which often target isolated aspects of AD
pathophysiology, exosomes address inflammation, barrier dys-
function, and tissue regeneration simultaneously. Their nano-
scale size facilitates superior tissue penetration and targeted
delivery to keratinocytes and fibroblasts, promoting ex-
tracellular matrix remodeling, angiogenesis, and oxidative stress
protection.23 In addition, their noncellular nature minimises
risks associated with immune rejection and tumorigenesis,
making them a safer and more scalable alternative to cell-based
therapies. 2426

The cosmetic classification of ZISHEL XOMAGE is par-
ticularly advantageous, as it provides patients with an acces-
sible, nonprescription option for managing AD symptoms. This
accessibility may improve adherence to treatment regimens and
enhance long-term outcomes for patients with chronic AD. The
observed 70% reduction in pruritus severity is especially note-
worthy, as itch is often the most distressing symptom for AD
patients and significantly impacts quality of life. This im-
provement suggests that exosomes may modulate pathways
involved in itch sensation, potentially through interactions be-
tween cutaneous nerve fibres, immune cells, and keratinocytes.

However, this study has several methodological limitations
that must be acknowledged. The photographic documentation
lacked standardised lighting and conditions, which may have
affected the visual presentation of clinical improvements. This
inconsistency highlights the need for standardised photography
protocols in future studies to ensure reliable visual doc-
umentation. In addition, the relatively small sample size and
absence of a control group limit the generalisability of the
findings and preclude definitive conclusions regarding the
comparative efficacy of exosome-based products.

The distinction between therapeutic claims and cosmetic
benefits is crucial in the regulatory landscape. As a cosmetic
product, ZISHEL XOMAGE (Zishel Bio Inc., Seoul, Korea) is
intended to improve the appearance and condition of the skin
rather than to treat or prevent disease. While the observed im-
provements in skin barrier function and clinical symptoms are
promising, they require verification through more rigorous,
controlled studies with extended follow-up periods.

Further research is needed to explore the molecular mecha-
nisms underlying the effects of exosome-based therapies. Pro-
teomic and transcriptomic analyses could provide deeper
insights into how exosome-derived molecules interact with skin
cells to modulate inflammation and promote repair. In addition,
the long-term efficacy, safety, and stability of clinical im-
provements remain to be established, particularly for a chronic
condition like AD.

In conclusion, ZISHEL XOMAGE (Zishel Bio Inc., Seoul,
Korea), represents a promising cosmetic approach to managing
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facial AD, with observed improvements in skin barrier function
and clinical symptoms. However, the limitations of this study,
including the small sample size and lack of standardised as-
sessments, necessitate cautious interpretation of the results.
Larger, controlled studies with extended treatment periods and
standardised outcome measures are essential to confirm these
findings and establish the role of exosome-based products in AD
management.
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