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ABSTRACT

Consumers are increasingly interested in overthe-counter skin care products that can improve the appearance of photodamaged
and aging skin. This 10-week, open-label, single- center study enrolled 25 subjects with mild to moderate hyperpigmentation and
other clinical stigmata of cutaneous aging including fine lines, sallowneass, lack of clarity, and wrinkling. Their mean age was 53.4+77
years. The test product contained retinol 0.5% in combination with niacinamide 4.4%, resveratrol 1%, and hexylresorcinol 1.1% in
a moisturizing base. Subjects were provided a skin care regimen including a cleanser, hydrating serum, moisturizer, and an SPF 30
sunscreen for daily use. The test product was applied only at night.

The use of this skin brightening/anti-aging coesmeceutical was found to provide statistically significant improvements in all efficacy
endpoints by study end. Fine lines, radiance, and smoothnass were significantly improved as early as week 2 (P<.001). By week 4,
hyperpigmentation, overall skin clarity, evenness of skin tone, and wrinkles showed statistically significant improvement compared to
baseline. Mild retinoid dermatitis including flaking and redness occurred early in the study as reflected by tolerability scores. By week
10, subjects reported no stinging, itching, dryness, or tingling.

The results of this open-label clinical study suggest that a topical cream containing retinol 0.5% in combination with niacinamide,
resveratrol, and hexylrescrcinol is efficacious and tolerable for skin brightening/anti-aging when used with a complementary skin care

regimen including SPF 30 sun protection.

J Drugs Dermatol. 2016,15(7).863-868.

INTRODUCTION

allowness, roughness, uneven pigmentation, coarse lines,
and wrinkles are all visible signs of photoaging. Prescrip-
tion retinoids such as tretinoin and tazarotene have dem-
onstrated efficacy for treating photoaged skin in numerous
clinical trials studies.'® Clinical benefits include smoother skin,
reduction in lines and wrinkles, and more even skin tone. The
use of prescription retinoids in some patients is limited by their
propensity to cause skin irritation including redness and flaking.

The gold standard for skin lightening is hydroquinone (HQ) 4%.
Available only by prescription, patients have limited access
to HQ 4% and often seek lower cost over the counter options.
Additionally, consumer concerns about the safety of hydroqui-
none leave many looking for lightening products that may be
perceived as more “natural” and gentle on the skin.

Excellent skin lightening results are obtainable by combin-
ing synergistic individual components. Examples include the
well-known Kligman formulation for the treatment of melasma
which contained tretinoin 0.1%, HQ 5.0%, and dexamethasone
0.1%.* The commercialized productTriLuma®Cream, {Galderma

Laboratories, Fort Worth, Texas) includes tretincin 0.05%, HQ
4.0%, and fluocinolone acetonide 0.01%. Clinical studies demon-
strated that this product is an effective skin lightener improving
hyperpigmentation in patients with melasma.® TriLuma was
approved by the FDA in 2002 for the treatment of moderate to
severe melasma and is now commonly used off-label to treat
photoaged skin.

The brightening/anti-aging test product evaluated in this study
contains the synergistic combination of retinol (ROL) 0.5%,
niacinamide 4.4%, resveratrol 1%, and hexylresorcinol 1.1%.
Collectively, these ingredients act on the melanin pathway in
different ways at the same time, improving the product’s effect
as a skin lightening agent. Additionally, these ingredients have
been shown to confer significant anti-aging benefits.

ROL is a non-prescription retinoid that has been shown to
improve aging skin, but is associated with less irritation than
prescription alternatives.® ROL is oxidized into retinaldehyde
(RAL) in the skin then further oxidized into retinoic acid or
tretinoin, which is the biologically active molecule. Kang et
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al demonstrated that application of retinol to human skin in-
duced epidermal hyperplasia and stimulated cellular retinoid
binding proteins (CRBP) with minimal irritation.” In a clinical
study of 36 elderly subjects, topical ROL 0.04% was applied to
sun-protected skin on the arms up to 3 times per weel for 24
weeks. At study end, fine wrinkling scores were significantly
improved with ROL {P<.001). ROL was also shown to increase
glycosaminoglycan (GAG) expression significantly (P=.02) and
procollagen | expression (P=0.049). ROL has also been shown
to improve dyspigmentation in patients with photoaging®
Mechanisms include a downregulation of melanin synthesis via
inhibition of tyrosinase expression and enhanced removal of
epidermal melanin by acceleration of keratinocyte turnover.”®"
In view of the multi-mechanistic benefits for treating photoaged
skin and its favorable tolerability profile, many now view retinol
as the ideal retinoid.

Niacinamide is an amide of vitamin B3 (niacin) and a valued
cosmeceutical ingredient with wide ranging benefits on skin
appearance. Niacinamide has been shown to improve skin sal-
lowness, reduce wrinkling, inhibit sebum production, reduce
pores size and confer photoprotection.” Niacinamide is shown
to suppress glycation, or the Maillard reaction, that leads to
the cross-linking of sugars to proteins. This inhibition subse-
quently reduces and improves age-related skin vellowing.’*1® A
unique advantage of niacinamide as an anti-aging agent is that
it promotes the biosynthesis of ceramides thus improving bar-
rier function.’® Niacinamide is known to act as a skin lightener
by inhibiting the transfer of melansomes from melanocytes
to keratinocytes.” In a double-blind, randomized, split-face,
8-week clinical trial, topical niacinamide 4% was shown to have
comparable efficacy to HQ 4% for skin lightening in patients
with melasma, but with better tolerability.™

Resveratrol is a naturally occurring polyphenolic antioxidant
found in grapes, berries, and peanuts. Decades of study have
demonstrated that resveratrol is an important anti-aging mol-
ecule that affects a variety of metabolic pathways and cellular

TABLE 1.
Clinical G

rading of Efficacy Parameters
Hyperpigmentation
Fine lines None
Overall appearance Excellent
Radiance

Clarity
Skin smoothness (tactile)

Skin tone evenness

Wrinkles None

Even skin color, no hyperpigmentation

Radiant, luminous appearance
Extremely clear, bright, translucent skin appearance

No palpable skin roughness,
drag and/or surface bumps/depressions

Even, natural, and healthy skin color
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mechanisms. Resveratrol promotes mitochondrial biogenesis
and reduces mitochondrial oxidative stress.” A unique char
acteristic of resveratrol is its dual anticxidant function. It
scavenges free radicals while at the same time upregulating
transcription of enzymatic antioxidants via the Nrf2 pathway.?
Resveratrol and other stilbene polyphenols have been shown
to inhibit tyrosinase thus have significant potential as skin
lightening agents.?' In a vehicle-controlled clinical study, topical
resveratrol was shown to prevent tanning following exposure
to artificial UVR and to lighten hyperpigmented spots.”

Hexylresorcinol is a commonly used anesthetic and antiseptic.
It is found in over the counter products such as throat lozeng-
es, mouthwashes and topical antiseptics. Hexylresorcinol is
also gaining favor as a cosmetic ingredient, as it acts as a skin
lightening agent by inhibiting tyrosinase. Recent studies on a
hexylresorcinol containing, HQ free, skin lightener demonstrated
effective skin lightening, and was shown to inhibit melanogen-
esis in vitro and reduce UV-induced hyperpigmentation.

The objective of this 10-week, open-label, single-center study
was to examine the efficacy and tolerability of a retinol-based
skin brightening, anti-aging combination product. The efficacy
of these complementary ingredients was enhanced by deliver-
ing the actives using a patented OmniSome technology. This
multi-layered, non-phospholipidic, time released delivery sys-
tem stabilizes ingredients like retinol, enhances skin delivery
and improves tolerability. The test product was formulated in a
moisturizing base containing dimethicone, PEG-12 and glycerin.

MATERIALS AND METHODS

This single-center study was conducted by Stevens and Associ-
ates (Dallas, Texas). Based on a telephone screening, women ages
35 to 65 were scheduled for a clinical screening. Inclusion criteria
were clinically determined mild to moderate hyperpigmentation
{eg, age spots, sun spots, melasma) with a score of 3-6 {mild to
moderate) on a scale where 0= none and 9= severa. Twenty-two
subjects with Fitzpatrick skin types |-V qualified for the study.

Pronounced hyperpigmented appearance

Numerous, deep fine lines
Poor
Dull/matte and or/sallow appearance
Dull/flat matte skin appearance

Significantly (severe) palpable skin roughness,
drag, and/or surface bumps/depressions

Uneven, discolored appearance

Numerous, deep wrinkles
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TABLE 2.

Subject Disposition

Enrolled Subjects 25

Completed Subjects (PP Population) 22
Discontinued Subjects 3

Reason for Discontinuation
Subject requested withdrawal 1
Investigator decision 1

Lost to follow-up 1

Clinical evaluations of efficacy and tolerability were conduct-
ed at baseline and weeks 2,4,6,8, and 10. Grading of efficacy
parameters (hyperpigmentation, fine lines, overall skin appear
ance, radiance, clarity, skin smoothness, skin tone evenness,
and wrinkles) took place at each visit. A 10-point scale where
0= none, best possible condition;1-3= mild; 4-6= moderate,7-9=
severe, worst possible condition was used for grading {Table 1).

Tolerability was assessed at each clinical evaluation by means
of investigator objective grading of erythema, dryness/scaling
and peeling, and subjective burning, stinging, itching, dryness,
tightness, or tingling of facial skin. Tolerability evaluations were
made by clinical grading and subjective assessments mea-
sured on a 3-point scale where O=none; 1= mild; 2= moderate;
and 3= severe.

Subjects also completed self-assessment questionnaires re-
garding their perceptions of their facial skin texture, evenness
of tone, appearance of brown spots, brightness and redness,
fine facial lines, healthy appearance, firmness, moisturiza-
tion, and overall appearance. Questionnaires also asked about
subject opinions of the test material including scent, texture,
after-feel, mildness, application experience, and likelihood of
purchasing the product.

TABLE 3.

Mean Change in Efficacy Scores from Baseline to Week 10

P Farris, J. Zeichner, D. Berson

Digital photography including 3 full-face views were made at
each clinical evaluation using a Nikon D7000 digital SLR cam-
era. The VISIA CR-photostation with a Canon Mark Il 5D digital
SLR camera was used under standard lighting 1,2,3,4, cross-
polarized, parallel polarized, and UV spot lighting at baseline
and weeks 6 and 10.

Subjects were provided with a pre-weighed unit of the test
brightening/anti-aging product as well as a facial wash, hy-
drating serum with glycerin, a moisturizing broad spectrum
sunscreen with SPF 30, and an evening hydrator. In the morn-
ings, subjects were instructed to cleanse with the provided
facial wash, then to apply a dime-size amount of hydrating se-
rum followed by the moisturizing sunscreen with SPF 30. In the
evenings, subjects cleansed as above, then applied a dime-size
amount of the test product (avoiding the eye area and the neck),
followed by application of a nickel size amount of the evening
hydrator to the full face. Subjects were reminded to apply the
test material for a minimum of 2-3 times per week for the first
2 weeks.

RESULTS

Demographics

A total of 25 subjects met the inclusion criteria and were en-
rolled, and 22 completed the study per protocol {Table 2). The 22
subjects had a mean age of 53.4 + 77 years. All subjects were fe-
male, and 50% were Caucasian, 27.7% Asian, and 27.3% Hispanic
or Latino. The majority had Fitzpatrick skin type Ill (54.5%), with
22.7% having Fitzpatrick type Il, and 22.7% Fitzpatrick type IV.

Efficacy

Use of the brightening/anti-aging 0.5% retinol product and a
regimen of supporting skin care products produced improve-
ments in all efficacy parameters. Fine lines, radiance, and skin
smoothness all showed statistically significant improvement
as early as week 2. By week 4, hyperpigmentation, overall skin
clarity, and skin tone/evenness showed statistically significant
improvement as did wrinkles by week 6. Table 3 shows mean

Hyperpigmentation

5.00+0.83

4.25 +0.72
Fine Lines 4.39 + 0.89 3.43 +0.85
Overall Appearance 5.30 £0.90 4.43 +0.84
Radiance 5.43 + 0.50 4.30 £0.45
Clarity 6.02 £ 0.82 4.66 + 0.47
Tactile Skin Smoothness 4.43+0.73 3.09+048
SkinTone Evenness 5.68 + 0.80 4.64 + 0.62
Wrinkles 4.84 + 1.36 4.25 +1.29
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FIGURE 1. Subject 001: (A) Baseline photographic assessment. (B} Week 10.
(A)

scores at baseline and week 10 for all efficacy endpoints.
Figures 1, 2, and 3 depict 3 subjects at baseline and week 10.

Tolerability

As would be expected with the introduction of a retinol-con-
taining product to a facial skin care regimen, some patients
experienced mild retinoid dermatitis. A statistically significant
increase (worsening) over baseline was observed for dryness/
scaling at weeks 2 and 6, burning at week 2, and dryness/tight-
ness at week 8. However, mean scores throughout the study
were <1, reflecting mild severity. By week 10, mean scores =0
for stinging, itching, dryness/tightness, and tingling.

Self-Assessment Questionnaires
Self-assessment questionnaires reflected a statistically sig-
nificant improvement in appearance of brown spots, skin

(B)

brightness, appearance of facial lines, and skin firmness as
early as week 2. As shown inTable 4, use of the brightening/an-
ti-aging retinol 0.5% combination product and suppeorting skin
care products resulted in statistically significant improvement
in all subject self-assessments by week 10. Results from the
self-assessment questionnaire revealed a statistically signifi-
cantly higher proportion of favorable to unfavorable responses
regarding product characteristics {ie, scent, texture, after-feel)
as well as the experience of product application, overall prod-
uct mildness, and desire to purchase the product.

Adverse Events

A total of 8 patients experienced adverse events (AEs) and, of
those that did occur, all were considered non-serious and all re-
solved during the study. Most of the AEs that were considered
related to the test product were of mild severity and included

FIGURE 2. Subject 002: (A) Baseline photographic assessment. {B) Week 10.

(A)

(B)
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FIGURE 3. Subject 003: (A) Baseline phatographic assessment. (B) Week 10.
(A) (B)

dry skin, skin exfoliation, burning, and erythema. One subject
experienced moderate facial burning pain, dry skin, erythema,
and swelling beneath both eyes. This subject was withdrawn
from the study by the investigator.

TABLE 4.

Results of Self-Assessment Questionnaires

Appearance of

Brown Spots A X " e
Skin Brightness X X X X X
SkinTexture -- X X X X
Evenness of
Skin Tone - 2 B X A
Skin Redness - -- - -- X
Appearance
of Facial Fine X X X X X
Lines
Healthy
Appearance of -- X X X X
Skin
Skin Firmness X X X X X
Skin
Moisturization - - - - X
Qverall
Appearance of == X X X X
Skin

X Indicates statistically significant improvements

CONCLUSION

The development of effective skin rejuvenating products is
complex and requires the proper combination of active ingre-
dients and delivery systems. In this study, a skin brightening/
anti-aging topical treatment with retinol 0.5% in combination
with niacinamide 4.4%, resveratrol 1%, and hexylresorcinol
1.1% delivered using OmniSome was found to provide sig-
nificant improvement in a variety of skin aging parameters
including hyperpigmentation. Tolerability of the test product
was good, with expectable mild retinoid dermatitis in several
participants. The use of a complementary skin care regimen in-
cluding cleanser, hydrating serum, moisturizing sunscreen SPF
30, and nighttime hydrating cream simulates the at-home expe-
rience typical of consumer use.
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