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OBJECTIVE: Populations with skin of color remain under-represented in dermatology clinical trials. Here, we first evaluated the efficacy of a serum
and sunscreen regimen, containing 2-mercaptonicotinoyl glycine (2-MNG, Melasyl™), a new ingredient that quenches melanin precursors, on
improving facial dyschromia in women with skin of color. METHODS: This open-label study completed with 60 female participants, aged 25-70
years old, from diverse racial/ethnic backgrounds with skin phototypes IV-VI and presenting with mild to moderate hyperpigmentation and skin
roughness. After completing a 1-week washout period, all participants used a 2-MNG-containing serum and sunscreen SPF30 regimen for 12
weeks. Evaluations included clinical assessments, quality of life questionnaires, plus imaging at several time points. RESULTS: After 2 weeks of
treatment, dermatological assessments showed significant improvement in skin brightness and radiance in all participants. At Week 4, we observed
significant reduction in dyschromia and hyperpigmentation. Expert grading and clinical imaging also demonstrated significant improvement

in skin smoothness and pores appearances. By Week 12, all participants perceived a significant improvement in quality of life: from feeling less
unattractive to decreasing the use of camouflage to cover up skin concerns. Lastly, skincare regimen was overall well tolerated by all participants.
LIMITATIONS: This study evaluated the 2-MNG containing skincare regimen efficacy and did not specifically address the effectiveness of individual
ingredients, nor include a comparison to a gold standard treatment. CONCLUSION: Overall, our results demonstrate that a 2-MNG-containing
serum and sunscreen SPF30 regimen effectively reduces the appearance of facial dyschromia, while improving skin texture and quality of life
among women with skin of color. KEYWORDS: Skin of color, dyschromia, hyperpigmentation, skincare, photoprotection

to a self-identified racial/ethnic group other than White and

having Fitzpatrick phototype IV-VI, constitute a large and growing
segment of the United States (US) and global population.’ As the
prevalence, clinical appearance, and quality of life impact of dermatologic
disorders can vary across the range of racial/ethnic groups, skin tones and
phototypes, strategies to treatment involve a tailored and individualized
approach.2Women with SOC show fewer visible signs of photoaging
(wrinkles and fine lines) compared to light skinned women.? However,
they are more susceptible to facial dyschromia or facial discoloration,
such as uneven skin tone or hyperpigmentation.?* Facial dyschromia can
be caused by increased melanin synthesis induced by various factors,
including sun exposure, inflammation, hormonal changes, and certain
medical conditions.” Many studies have demonstrated that one of the
major skin concerns of women with SOCis related to dyschromia, which
has significant impact on their quality of life.2¢

Melanin, the main pigment that determines eyes, hair and skin color,

is synthesized by the initial conversion of L-tyrosine amino acid into
different melanin precursors through a process catalyzed by the rate-
limiting tyrosinase enzyme.® These precursors ultimately polymerize

Populations with skin of color (S0C), typically defined as belonging

into different melanin pigments.? Currently, topical formulations,
containing hydroquinone, kojic acid, arbutin, azelaic acid, or other
skin-lightening agents, remain a common option for the management

of hyperpigmentary disorders, such as melasma and postinflammatory
hyperpigmentation (PIH).? Most of these ingredients work by

inhibiting tyrosinase activity, preventing the conversion of L-3,4-
dihydroxyphenylalanine (L-DOPA) to melanin.>™ Despite their clinical
efficacy, many of these tyrosinase inhibitors are associated with cutaneous
adverse reactions, such as skin irritation, skin allergies, and less frequently,
ochronosis, especially after long-term use of hydroquinone.*"™™In
addition to cosmeceuticals, many studies have reported the benefits of
adequate sun protection with broad-spectrum sunscreens in improving
the appearance of facial dyschromia by preventing further skin darkening
and neomelanogenesis.” "

A novel molecule, 2-mercaptonicotinoyl glycine (2-MNG, Melasyl™)
was recently identified and characterized in vitro and ex vivo, where it
exhibited a high performance in reducing excess melanin.'™ Unlike other
conventional agents, 2-MNG shows an innovative mode of action: it
intercepts certain melanin precursors, such as Dopaquinone, and inhibits
their conversions into eumelanin and pheomelanin pigments, without
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inhibiting tyrosinase activity.” This leads to a
balanced inhibition of excess eumelanin and
pheomelanin synthesis, without compromising
the integrity of melanocytes.™®™ In addition,
2-MNG was also shown to exhibit superior
efficacy in inhibiting both immediate and
long-lasting UV-induced skin pigmentation
compared to 13 other antipigmentation
ingredients in a mini-zone clinical protocol.?
Another study recently demonstrated that
2-MNG can synergistically interact with other
agents to further enhance the UV-induced

skin pigmentation reduction.?' Despite skin
discoloration being considered as one of the top
dermatological concerns for populations with
SOC, they remain underrepresented in dlinical
trials focused on skin-aging prevention and
photoprotection.? In this view, the objective of
this study was to first evaluate the efficacy of a
new skincare regimen, consisting of a 2-MNG-
containing-serum and sunscreen, in improving
overall facial dyschromia, as well as quality of
life in women with SOC over 12 weeks.

METHODS

Clinical protocol and demographics. This
monocenter, open-label study was performed
in accordance with the Good Clinical Practices
and the principles of the Declaration of Helsinki
(Dermatology Consulting Services, PLLC). The
procedures used in this study were approved
by Allendale Institutional Review Board. Before
any study procedure, the participants received
the necessary written and verbal information,
including an informed consent form. Eligibility
was determined by physical examination and
confirmation of all inclusion/exclusion criteria.
Female participants, aged 25-70 years old, from
diverse racial/ethnic backgrounds, as self-
identified, were enrolled into study. Participants
were allowed to report more than one race,
including mixed with White. Skin phototype was
determined by Fitzpatrick questionnaires. The
study completed with 60 female participants
from Black and/or African American decent with
skin phototypes IV-VI (20% FITZ 1V, 53.3% FITZ
V, 26.7% FITZVI), and presenting with mild to
moderate uneven skin tone, hyperpigmentation,
and skin roughness. The study consisted of a
7-day washout period, followed by 12 weeks of
treatment phase.

Investigational products and treatment.
After completing a 1-week washout period, all
participants used a 2-MNG-containing serum

and sunscreen SPF30 regimen for 12 weeks. The
tested serum contained 0.5% 2-MNG, combined
with 10% niacinamide, cystoseira tamariscifolia
extract, lipohydroxy acid, carnosine, retinyl
palmitate and dipotassium glycyrrhizate (Mela
B3 Dark Spot Serum, La Roche-Posay Laboratoire
Dermatologique). The tested organic sunscreen
SPF30, also contained 2-MNG and niacianamide
(Mela B3 UV Daily Moisturizer SPF 30, La Roche-
Posay Laboratoire Dermatologique). Participants
were instructed to apply the serum twice a day
(morning and evening), while the sunscreen
was applied at least once a day 15 minutes
before sun exposure. An auxiliary moisturizer
was also provided to all participants for use as
needed. Prior to starting treatment phase, all
participants carried out a 7-day washout period,
during which they only use their respected
cleanser and auxiliary moisturizer. After
completing the washout period, all participants
self-applied investigational products at the test
center on evaluation visits, and then at-home in
the mornings and evenings as instructed for 12
weeks. In addition, all participants continue to
use their cleanser and provided moisturizer at
home as needed.

Dermatological clinical assessments.
(linical grading for facial dyschromia and skin
texture related-attributes were performed on
all participants on full face at baseline, Week 2,
4,8 and 12 by a board-certified dermatologist,
using a Modified Griffiths and internal grading
scales respectively, both using a 10-point scale
(0=none, 1-3=mild, 4-6=moderate, and
7-9=severe).”

Self-assessment questionnaires.
Questions, using an internal 5-point scale,
regarding quality of life improvements (1=not
bothered at all to 5=constantly bothered),
and perceived product efficacy on several
skin attributes (1=completely disagree to
5=completely agree), were completed by all the
participants at different time points compared
to baseline.

Clinical imaging. VISIA-CR 4.3 (Canfield
Scientific) imaging for photography of
participants' full face were taken at baseline and
after 12 weeks of treatment.

Safety and tolerance assessments. A
board-certified dermatologist evaluated local
cutaneous tolerability by assessing the signs
and symptoms of erythema, edema, peeling
and dryness, and the participants reported
the degree of burning, stinging, tingling,
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tightness, and itching on the treatment area. A
self-assessment diary sheet was also provided
for participants to record any local intolerance
at home. The following scales and definitions
were used for tolerability evaluations: 0-None,
1-Mild, 2-Moderate, 3-Severe.

Statistical methods. Al clinical endpoints
of efficacy, participant self-assessment
questionnaires, and tolerance parameters were
expressed as change from baseline data and
time. The data were analyzed using a linear
mixed model. For clinical grading improvements
at Weeks 2, 4, 8, and 12 were calculated from
baseline and plotted as "mean clinical grading
score." A decrease in the mean clinical score
indicated improvement with the treatment for
each evaluated parameter at indicated time
point. For product efficacy self-assessment,
participant self-perceived improvements at
Weeks 4 and 12 were calculated as percentage
from baseline. An increase indicated
improvements in product self-perceived
efficacy. Improvement in quality of life at
Week 12 compared to baseline was calculated
and plotted. A decrease in the grading score
indicated self-perceived improvement in
quality of life. All data was calculated as mean
and statistical significance was expressed as
statistically significant different vs. baseline.

RESULTS

Improvement of facial dyschromia
in women with skin of color. Figures 1A
and 1B demonstrate the clinical assessments
by a board-certified dermatologist of facial
dyschromia-related skin attributes overtime,
following 12 weeks of treatment with
2-MNG-containing skincare regimen in female
participants with skin of color.

Statistically significant improvement in
uneven skin tone was observed starting at Week
4, continued to Week 8 (18% improvement),
reaching 29% improvement by Week 12.
Significant decrease in skin hyperpigmentation
was observed starting at Week 4 (15%),
continuing into Week 8 (18%), and reaching
24% reduction by 12 weeks. Significant
reduction in skin dullness was observed as early
as Week 2 (11%), reaching 39% by Week 12.
Skin radiance was also shown to significantly
improve as early as Week 2 (16%) and continued
until Week 12, reaching 44% improvement.
Decrease in facial dyschromia and overall skin
photodamage were comparable overtime,
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FIGURE 1A AND 1B. 2-MNG-containing product regimen (serum and SPF30) improves facial dyschromia in
women with skin of color. Clinical assessments by dermatologist showed significant improvement in dyschromia,
skin tone evenness, radiance, plus other skin discoloration-related endpoints in all participants by Week 12. *denotes

p<0.05 statistically significant difference vs. baseline.
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FIGURE 2A AND 2B. 2-MNG-containing product regimen (serum and SPF30) improves facial dyschromia
in women with skin of color. Clinical assessments by dermatologist showed significant improvement in overall

appearance and skin texture-related endpoints in all participants by Week 12. *denotes p<0.05 statistically significant
difference vs. baseline.
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FIGURE 3A and 3B. Self-perceived efficacy and quality of life improvement in women with skin of color
following 2-MNG-containing product regimen (serum and SPF30). Via self-assessments questionnaires, female

participants with skin of color self-perceived (A) significant improvement of skin brightness, dark spots visibility and
skin tone evenness, (B) plus significant improvement in overall quality of life overtime after using product regimen.
*denotes p<0.05 quality of life statistically significant difference vs. baseline.
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reaching 25% and 22% significant reduction
respectively by Week 12.

In summary, following 12 weeks of using a
2-MNG-containing serum and sunscreen SPF 30
regimen significantly reduces the appearance
of facial dyschromia and related discoloration
endpoints in women with SOC.

Improvement of skin texture in women
with skin of color. Figures 2A and 2B show
the clinical assessments by board-certified
dermatologist of skin texture and quality
parameters overtime, following 12 weeks of
treatment with 2-MNG-containing skincare
regimen in female participants with skin of
color.

After just 2 weeks of treatment, visual and
tactile skin roughness significantly decreased
by 18%, reaching 48% reduction by Week
12, suggesting that the serum and sunscreen
regimen smoothed the skin surface overtime.
Starting at Week 4, clinical assessments revealed
significant reduction in fine lines appearance
and increase in skin plumpness, reaching 24%
and 28% improvement respectively by Week
12. Consistent with these results, overall skin
appearance significantly improved as early as
2 weeks (12%), reaching 39% improvement by
Week 12.

In summary, 12 weeks of treatment with a
2-MNG-containing serum and sunscreen SPF30
regimen significantly improves the overall skin
quality and texture-related endpoints in women
with SOC.

Self-perceived efficacy and quality of
life improvement in women with skin
of color. Questionnaires were filled out by
participants at the study center at baseline,
Week 4 and Week 12 evaluation visits.
Compared to baseline, participants self-
perceived a 73% increase in skin brightness by
Week 4, reaching 89% by Week 12. Participants
also self-perceived dark spots clearance to
improve by 51% at Week 4 and by 70% at Week
12. Skin tone evenness was self-perceived by
the participants to be improved by 58% at
Week 4, reaching 85% by Week 12 (Figure 3A).
Additionally, participants were asked to rate
their quality of life at baseline and following
12 weeks of treatment. In alignment with
their perceptions on the serum and sunscreen
regimen efficacy, by Week 12 they also
self-perceived a significant improvement in
quality of life: from feeling less unattractive to
decreasing the use of camouflage to cover up
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FIGURE 4. 2-MNG-containing product regimen (serum and SPF30) was well tolerated in all patients following 12 weeks of usage. (A) Dermatologist and (

assessed safety and tolerance parameters over time. None of the

rameters showed any adverse effects in any of the 60 participants tested at all time points.

skin discoloration-related concerns (Figure 3B).

In summary, as early as 4 weeks of using
the 2-MNG-containing serum and sunscreen
SPF 30 regimen, women with SOC were able to
self-perceive improvement in facial dyschromia
endpoints, which resulted in a significant
improvement in their quality of life overtime.

Safety and tolerance assessments in
women with skin of color. Figures 4A and
4B show the safety and tolerance assessments,
performed by board-certified dermatologist and
clinical participants for the following: erythema,
edema, dryness and peeling. No adverse effects
in any of the 60 participants evaluated at all
time points were observed throughout study.
Overall, the 2-MNG-containing serum and
sunscreen SPF30 regimen was well tolerated in
women with SOC after 12 weeks of usage under
study conditions.

Clinical images of women with skin
of color following 2-MNG-containing
skincare regimen. Representative VISIA-CR
standard clinical images of 4 average responders
are shown in Figure 5. Overall significant
improvement in facial dyschromia and skin
texture, plus quality can be observed following
12 weeks of treatment with 2-MNG-containing
serum and sunscreen SPF30 regimen.

DISCUSSION
Dyschromias are a common subset of

dermatologic disorders that cause significant
distress and disfigurement in darker skinned
ethnic groups, and especially pronounced

in aging darker skin, presenting either as
hypopigmentation or hyperpigmentation. The
most common dyschromias in darkly pigmented
patients include melasma and PIH.%% Both
disorders are associated with psychosocial

and emotional distress.” Participants with
pigmentary disorders have also been reported to
have high prevalence of anxiety and depression
that correlated with the disease severity.”
Many studies have reported that populations
with SOC are more susceptible to experiencing
dyschromia.? Because of the chronic nature of
the disease and established psychosocial and
emotional impacts that affect the quality of life
of patients, there is a need to ensure the best
available treatment for individuals presenting
with facial dyschromias.” Despite skin
discoloration being considered as one of the top
dermatological concerns, plus highly prevalent
in patients with skin of color, they remain
underrepresented in clinical trials focused on
skin-aging prevention and photoprotection.?
Here, we first demonstrate the clinical efficacy
of a serum and sunscreen regimen containing
2-MNG, a new ingredient that intercepts
melanin precursors without inhibiting
tyrosinase, on improving facial dyschromia, skin
texture and quality of life in women with SOC.

JCAD

Several structural and functional differences
exist among darkly pigmented skin types, many
of which have important clinical implications
for disease and aesthetics, plus may play a role
in their response to cosmetic dermatologic
treatments. Darker pigmented individuals'
epidermal skin contains an increased amount
of melanin, derived from melanocytes located
in the basal cell layer of the epidermis. Studies
have shown that there is no major difference
in the number of melanocytes between ethnic
groups; however, melanosomes, are not only
more numerous in darkly pigmented skin, but
are also larger, more singly dispersed, plus
higher in melanin content with a slower rate of
degradation.® Pigment lability, which manifests
through exaggerated responses of melanocytes
to cutaneous stimulation (eg, sunlight, irritating
topical medications, or medical conditions),
is also a prominent feature observed in
populations with skin of color and contributes to
the development of dyschromias.®

Melanin synthesis involves the initial
conversion of L-tyrosine into different melanin
precursors, which ultimately polymerize into
melanin pigments; tyrosinase is the rate-
limiting enzyme in this process.® Currently, the
most used topical depigmenting agents are
hydroquinone, arbutin, niacinamide, and kojic
acid.>*°These agents work by preventing the
conversion of L-3,4-dihydroxyphenylalanine
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FIGURE 5(A-D). Representative image of average responders following 12 weeks of 2-MNG-containing product regimen (serum and SPF30). Overall significant
improvement in facial dyschromia and skin texture appearance over time in women with skin of color. Images were captured using VISIA imaging system.

(L-DOPA) to melanin by inhibiting tyrosinase.
QOther topical antioxidant treatments work by
preventing the polymerization of melanin by
scavenging free radicals.” All these topical
agents have the potential risk of developing
adverse events in patients depending on

the use.*"™™ In addition, hydroquinone and
derivatives, while reducing the formation

of melanosomes, are also melanotoxic and
carcinogenic at higher levels or excessive
lengths of treatment.* Therefore, there remains
a need for effective nonhydroquinone actives
to target the pigmentary mechanisms that
are safer, show good tolerance overtime, and
demonstrate fast clinical efficacy without
harmful side effects.

Recent research from the L'Oreal group
demonstrates the discovery of a novel molecule
2-MNG, using high throughput screening
methods, that possesses superior melanogenic
inhibitory activity."*' The effectiveness of
2-MNG was confirmed by topical application
on pigmented reconstructed epidermis and
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human skin explants.™™ Unlike most other
melanogenesis inhibitors, such as kojic acid

or hydroquinone, which inhibit tyrosinase, or
antioxidants, such as vitamin C, which prevent
polymerization of melanin, this new molecule
has a different mode of action.®?' 2-MNG binds
to certain melanin precursors to inhibit their
conversion to eumelanin and pheomelanin
pigments, while preserving the integrity of
melanocytes.’" The superiority of this molecule
over other traditional melanogenic inhibitors
was also established using in vivo methods. %'
The efficacy of 2-MNG in inhibiting both
immediate darkening and delayed tanning,
suggested two distinct but complementary
mechanisms of action to prevent UV-induced
skin pigmentation in vivo."”*' Recently, the
efficacy and safety of a new dermocosmetic
serum, containing 0.5% 2-MNG, 10%
niacinamide, and other cosmetic ingredients,
was shown for the management of PIH in an
open-label study, and melasma in comparison
to gold-standard treatment, hydroquinone.*'*2

In the latest study, the 2-MNG-containing
dermocosmetic serum demonstrated parity in
terms of efficacy and better tolerability versus
hydroquinone at 4% after three months of
treatment in patients presenting with mild-to-
severe epidermal or mixed facial melasma.*
These studies provided us with an opportunity
to first test this new compound 2-MNGina
skincare regimen system, consisting of a serum
and an organic sunscreen on improving facial
dyschromia in women with SOC.

Overall, our results indicated that after 2
weeks of using a 2-MNG skincare regimen
(serum and organic sunscreen SPF30),
dermatological assessments combined
with clinical images, showed significant
improvement in skin brightness and
radiance, plus overall skin appearance in all
participants (Figure 1and Figure 5). Starting
at Week 4, we observed significant reduction
in hyperpigmentation, dyschromia, plus
photodamage (Figure 1). Interestingly, expert
grading and clinical imaging also demonstrated
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