A
REPRINT
FROM

JOURNAL OF
CUTANEOUS
MEDICINE AND
SURGERY

Clinical Efficacy of 25% L-Ascorbic Acid (C'ensil) in the
Treatment of Melasma

Seon-Wook Hwang, Doo-Jin Oh, Deborah Lee, Jung-Wook Kim, and Sung-Wook Park

Official Publication of the

Canadian Dermatology Association

DECKE]&

ISSN 1203-4754
JCMS PM 50064872



BASIC/CLINICAL SCIENCE

Clinical Efficacy of 25% L-Ascorbic Acid (C'ensil) in the

Treatment of Melasma
Seon-Wook Hwang, Doo-Jin Oh, Deborah Lee, Jung-Wook Kim, and Sung-Wook Park

Background: L-Ascorbic acid is used to treat melasma; however, it is quickly oxidized in aqueous solutions. Thus, C'ensil, a
formulation containing 25% L-ascorbic acid and a chemical penetration enhancer, was created to promote the penetration of
L-ascorbic acid into the skin.

Objective: To evaluate the efficacy of C'ensil in patients with melasma.

Methods: Forty subjects with melasma were treated with C'ensil during an open-label trial over a period of 16 weeks. Each subject's
skin pigmentation was assessed every 4 weeks using the Melasma Area and Severity Index (MASI) and mexameter score. In addition,
transepidermal water loss, skin dryness and imritation, and quality of life (Melasma Quality of Life Scale (MelasQoL)) were evaluated.

Results: After 16 weeks, a significant decrease was noted in the degree of pigmentation based on the patients' MASI and
mexameter scores. MelasQoL scores also decreased, indicating an increase in the subjects' quality of life.

Conclusion: Our data indicate that C'ensil is an effective treatment modality for melasma.

Antécédents: L'acide ascorbique est utilisé dans le traitement du mélasma. Toutefois, cet acide subit une oxydation rapide dans
les solutions aqueuses. Le recours au C'ensil, une préparation a base de 25 % d'acide ascorbique et d'un activateur de pénétration
chimique, a été mis au point dans la perspective d'améliorer I'absorption de I'acide ascorbique par la peau.

Objectif: Evaluer I'efficacité de C'ensil chez les patients souffrant de mélasma.

Méthodes: Quarante patients atteints de mélasma ont été traités au C'ensil pendant 16 semaines dans le cadre d'un essai ouvert.
La pigmentation cutanée de chaque sujet a été évaluée aux 4 semaines au moyen de !'index mélanique (mexameter) et du score
clinique (MASI). Par ailleurs, ont a procédé a une évaluation de la perte d'eau transépidermique, du niveau de sécheresse,et
d'irritation de la peau ainsi que la qualité de vie (MelasQoL).

Résultats: Aprés 16 semaines, une nette baisse dans la pigmentation a été remarquée selon les scores cliniques et l'index
mélanique. Les scores MelasQoL ont baissé, indiquant une amélioration a la qualité de vie des sujets.

Conclusion: Nos données montrent que C'ensil est un véhicule de traitement efficace du mélasma.

ELASMA, also referred to as common acquired

hypermelanosis, is characterized by irregular
brownish macules and patches involving the sun-exposed
areas of the skin. Several therapeulic modalities have been
used to treat melasma, including chemical peels, laser
therapies, and topical agents such as azelaic acid,
hydroquinone, kojic acid, and retinoic acid'? ; however,
there is no gold standard treatment for melasma.

Ascorbic acid, which suppresses melanin synthesis via an
antioxidant effect and/or tyrosinase inhibition, has been
successfully used to treat photodamage*’ ; however, it is
quickly oxidized in aqueous solutions. To overcome this
limitation, modified treatments using L-ascorbic acid have
been introduced, including magnesium L-ascorbyl-2-phos-
phate (MAP) vitamin C iontophoresis.$1

Here we present a clinical evaluation of C'ensil (Sage
Pharmaceuticals Inc., Shreveport, LA), a new treatment
system for melasma that contains 25% L-ascorbic acid and a
chemical penetration enhancer consisting of N-methyl-2-
pyrrolidone and dimethyl isosorbide.
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Material and Methods
Patients and Methods

Forty women with mild to severe melasma were enrolled in
the study. Subjects were between 26 and 52 years of age, in
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good general health, and had a Fitzpatrick skin color
classification of type III or IV. Our exclusion criteria
included the use of tanning parlors; pregnancy; the use of
hydroquinone within 3 months prior to the study;
treatment with topical or systemic analogues of vitamin
A, including tretinoin, within the previous 3 months;
chemical abrasion, microdermabrasion, or laser treatment
within 9 months prior to the study; and the use of topical
steroids on the face within 1 month prior to the study. In
addition, patients using oral contraceptives or hormone
replacement therapy were excluded from the study.

All 40 subjects were treated as part of an open-label
study with 25% L-ascorbic acid and a chemical penetration
enhancer consisting of N-methyl-2-pyrrolidone and
dimethyl isosorbide (C'ensil) for 16 weeks. Twice daily,
the patient applied the study serum to their entire face.
The application of other topical agents used to treat
melasma was not permitted, except for sunscreen.
Following the initial evaluation, each patient was evaluated
every 4 weeks during the entire 16-week period. Digital
photographs (frontal, right, and left views) were taken
during each evaluation with a Canon 300D digital camera
(Canon Inc., Tokyo, Japan).

Clinical Assessments of Efficacy

The degree of pigmentation was assessed at each visit using
the minimum Melasma Area and Severity Index (MASI)
and the mexameter score. !! In addition, a tewameter was
used to measure transepidermal water loss (TEWL), and a
sebumeter was used to assess skin dryness and irritation.

The MASI is calculated on the basis of the area
involved, the shade of the melasma, and the homogeneity
of hyperpigmentation. Four areas of the face were
evaluated ; forehead(f), right malar(rm), left malar(lm),
and chin(c), which represent 30%, 30%, 30%, and 10% of
the facial surface, respectively. The area (A) of involvement
in each of the four regions was assigned a numeric value
between 0 and 6 as follows: 0, no involvement; 1, 1 to 9%;
2,10 to 29%; 3, 30 to 49%; 4, 50 to 69%; 5, 70 to 89%; and
6,90 to 100%. The severity of melasma was based on two
factors, darkness (D) and homogeneity (H), which were
measured on a scale of 0 to 4 as follows: 0, absent; 1, slight;
2, mild; 3, marked; and 4, maximum. The equation used to
determine the facial MASI was 0.3[D(f) + H(HA(H)) +
0.3[D(rm) + H(rm)A(rm)) + 0.3[D(Im) + H(Im)A(Im)] +
0.1[D(c) +H(c)A(c)]; the maximum possible score was 48,
whereas the minimum possible score was 0.

The mexameter (Courage & Khazaka Electronics,
Cologne, Germany) provided accurate (+5%) and reprodu-

cible estimates of melanin content. The values on a
mexameter range from 1 to 1,000 (0 = white and 1,000 =
black). We assigned mexameter scores for three to five
hyperpigmented macules within each melasma area. To
evaluate the whitening effect of the treatment serum on the
melasma-uninvolved areas, additional readings were taken
from five melasma-uninvolved area (glabella, center of the
forehead, both zygomatic prominences, and chin). To control
for changes in pigmentation owing to tanning, a mexameter
score was assigned for each patient's forearm since that area
was exposed to light but not to the study serum.

A TM-300 probe (Courage & Khazaka Electronics) was
used to measure TEWL at two sites (the junction between
the left midsagittal browline and the horizontal line of the
forehead and the left zygomatic prominence), and a
sebumeter (Courage & Khazaka Electronics) was used to
determine the amount of sebum on the skin surface at two
sites (the junction of the right midsagittal browline and the
horizontal line of the forehead and at the right zygomatic
prominence).

The MASI, mexameter, tewameter, and sebumeter data,
which were collected at weeks 4, 8, 12, and 16, were
analyzed using repeated measures.

The effects of the melasma on each patient's quality of
life were assessed using the Melasma Quality of Life Scale
(MelasQoL)" at weeks 0 and 16 (Table 1).

Clinical Assessment of Safety and Tolerability
Side effects such as stinging, burning, and pruritus were

recorded by the patients. Also, investigators evaluated the

patients for the presence of erythema, dryness, scaling,
desquamation, and postinflammatory hyperpigmentation.

Table 1. Ten Questions of the Melasma Quality of Life Scale

On a scale of 1 (not bothered at all) to 7 (bothered all the time),

the patient rates the following ;

1. The appearance of the skin condition

2. Frustration about the skin condition

3. Embarrassment about the skin condition

4. Feeling depressed about the skin condition

5. The effects of the skin condition on interaction with other
people (eg, interaction with family, friends, close relationships) .

6. The effects of the skin condition on desire to be with people

7. Skin condition making it hard to show affection

8. Skin discoloration making the patient feel unattractive to
others

9. Skin discoloration making the patient feel less vital or
productive

10. Skin discoloration affecting the patient's sense of freedom
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This study was approved by the Inje University
Institutional Review Board, and all patients gave informed
written consent. The subjects were recruited from the
Department of Dermatology, Inje University of College of
Medicine, Busan, Korea.

Statistical Analysis

Statistical analysis of the data (MASI, TEWL, mexameter,
and sebumeter) from each visit was carried out by repeated
analysis of variance. A p value < .005 was considered to be
statistically significant.

Results

Thirty-nine of 40 subjects completed the entire 16-week
trial. The MASI, mexameter, sebumeter, and tewameter
data, which were collected in person and by the MelasQoL,
are summarized in Table 2.

Based on a comparison of the photographs taken at
baseline and after 16 weeks, a steady improvement in the
degree of melasma was detected (Figure 1).

Efficacy Analysis

MASI values significantly decreased from baseline to week
16 (from 15.60 to 12.03, P < .0001; Figure 2). This
indicates that the study serum was effective in the
treatment of melasma.

Our mexameter results indicate a significant decrease in
the degree of pigmentation at the treated sites between weeks
0 and 16 (from 215.01 to 198.75, P < .0001; Figure 3A),
whereas a slight increase in the forearm mexameter score was
noted. The mexameter scores of the melasma-uninvolved
areas were also significantly decreased between weeks 0 and
16 (from 189.95 to 182.75, P < .0001; Figure 3B). This
implies that the study serum had a whitening effect on all

areas, not Just those affected by melasma; however, the
mexameter readings taken at the forearm showed no
significant change throughout the course of the study.

The tewameter scores showed a slight increase from
baseline to week 4, however, they gradually decreased from
week 4 to week 16 (Figure 4A). The sebumeter scores also
decreased from baseline to week 8, but they increased from
week 8 to week 16 (Figure 4B). This indicates that the side
effects of the serum, including impaired barrier function,
irritation, and dryness, were temporary and gradually
decreased.

The MelasQoL scores decreased from 39.85 to 36.23
over the course of the study, indicating that the treatment
serum improved the patients' self-reported quality of life
(Figure 5).

Safety Assessments

During the study periods, 30 patients experienced stinging,
23 experienced burning, and 6 experienced pruritus. No
patient had severe adverse effects, and all patients were able
to continue the study. Eight patients showed erythema,
and five patients showed scaling. However, these side
effects were mild and temporal. Only three patients
showed mild to moderate stinging, and two showed mild
to moderate burning. However, these side effects dis-
appeared within 2 weeks.

Postinflammatory hyperpigmentation was not
observed during the study period for all enrolled patients.

Discussion

Melasma, or common acquired symmetric hypermelano-
sis, is characterized by irregular brownish macules and
patches involving the sun-exposed areas of the skin. The
etiologic factors associated with melasma include genetics,
ultraviolet radiation (UVR), nutritional deficiencies,

Table 2. Overall Results of the MASI; Mexameter Score Measured at Melasma Lesions, Melasma-Uninvolved Areas, and Forearms;

Sebumeter Score; TEWL; and MelasQoL

Treatment Period Baseline 4wk 8 wk 12 wk 16 wk
MASI 15.60 14.30 13.25 12.82 12.03
Mexameter (melasma) 215.01 207.81 209.28 204.84 198.75
Mexameter (melasma-uninvolved area) 189.95 189.43 188.53 187.22 182,75
Mexameter (forearm) 140.25 142.08 144.05 143.62 143.33
Sebumeter 13.26 9.11 8.81 10.27 10.17
Tewameter 9.15 10.90 10.30 9.91 9.88
MelasQoL 39.85 36.23

MASI = Melasma Area and Severity Index ; MelasQoL = Melasma Quality of Life Scale; TEWL = transepidermal water loss
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Figure 1. Representative cases show-
ing marked lightening of melasma at

medications, hormonal influences owing to pregnancy,
and oral contraceptives?; however, of these, UVR is the
most commonly cited.

UVR may directly stimulate melanogenesis by striking
the lipids in the plasma membrane of melanocytes,
resulting in the release of diacylglycerol into the cytoplasm

16 weeks.

and the activation of tyrosinase.” With regard to its
indirect effects on melanocytes, UVR induces keratinocytes
to synthesize several paracrine melanocyte factors (eg,
basic fibroblast growth factor, endothelin-1, a-melanocyte-
stimulating hormone (MSH), and prostaglandin E,
[PGE;]) that stimulate melanocyte proliferation. UVR
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MASI

Figure 2. There was a statistically
significant decrease in the Melasma
Area and Severity Index from baseline
to week 16 (p <.0001).

week0 week4 week8 week12 week16
also induces the formation of reactive oxygen species Ascorbic acid inhibits melanin production by dimin-
(ROS), which initiate oxidation reactions during mela- ishing the ability of UVR to stimulate the synthesis of
nogenesis, assist in melanin biosynthesis, and induce melanin. >’ Presumably, it does so by acting as a non-
melanocyte proliferation.'*'¢ enzymatic antioxidant to neutralize free radicals generated

Figure 3. A, The mexameter results
demonstrated a significant decrease in
the degree of pigmentation at treated
sites, whereas the mexameter score
measured at the forearm demon-
strated no significant change (p <
.0001). B, The melasma scores eval-
vated at melasma-uninvolved areas
were significantly decreased (p <
.0001).

—+— melasma-uninvolved area
—=— forearm

week 0 week4 week8 weeki2 weekl6
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41

Figure 4. A, The tewameter score
showed a slight increase from baseline
to week 4. But the score gradually
decreased from 4 to 16 weeks. B,
The sebumeter score decreased from
baseline to week 8 but showed an in-
crease from 8 to 16 weeks. TEWL=
transepidermal water loss

In the melanin synthetic pathway, tyrosinase is a key
enzyme in the synthesis of melanin within the melanocyte
by catalyzing the hydroxylation of tyrosine to 3,4-

dihydroxyphenylalanine (DOPA) and oxidation of
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in the aqueous compartment of the cell. In addition,
ascorbic acid suppresses the induction of melanocyte
proliferation factors such as interleukin-10a, a-MSH, and
PGE; by ROS.
MelasQoL

week 0

week 16

Figure 5. The Melasma Quality of
Life Scale (MelasQoL) decreased from
baseline to 16 weeks, which revealed
that the treatment using the study
cream increased the patients' subjec-
tive attractiveness and satisfaction.
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DOPA to dopaquinone. Also, ascorbis acid exerts its
depigmenting effect by inhibiting the peroxidase-catalyzed
melanogenic reactions in melanocytes.13-15 Consequently,
ascorbic acid may change the pigmentation from black to tan
and then show an important effect on melasma. However,
ascorbic acid is water soluble; thus, the lipid-rich stratum
corneum of the epidermis is highly resistant to penetration
by ascorbic acid-containing solutions. 1° Also, ascorbic acid
is quickly oxidized in aqueous solutions and thus is not
generally useful as a depigmenting agent. To solve these
problems, Pinnell and colleagues suggested that L-ascorbic
acid be formulated at a pH less than 3.5.17 According to their
data, the optimal concentration for maximal percutaneous
absorption was 20%; however, the formulation they used
induced irritation owing to its acidity. Ascorbic acid
derivatives such as MAP and ascorbic-6-palmitate are stable
in aqueous solutions; thus, they are capable of greater skin
penetration. However, following penetration, they remain
on the extracellular surface in derivative form, meaning that
less of the compound is converted into L-ascorbate.$-10 To
enhance ascorbic acid penetration through skin, iontophor-
esis has been used in several studies and was shown to have a
satisfactory effect on melasma.10.11 Jontophoresis increases
the penetration of drugs or other compounds into the tissue
as a result of an applied current through the tissue. Huh and
colleagues used iontophoresis to enhance MAP penetration
through the skin of 29 patients with melasmal? In their
study, iontophoresis with MAP showed effective depigment-
ing effects. However, the procedure is difficult to perform
and cannot be performed on individuals with pacemakers or
pregnant women.

The cosmetic formula used in this study, C'nsil,
contains 25% L-ascorbic acid and a combination of N-
methyl-2-pyrrolidone and dimethyl isosorbide. N-methyl-
2-pyrrolidone is a good solvent for water-soluble drugs
and increase the transdermal absorption of compounds
by enhancing penetration. Modifying the penetration of
ascorbic acid appears to stabilize it in aqueous solu-
tion!%19 In addition, dimethyl isosorbide stimulates drug
penetration by reducing the water content of the stratum
corneum. %20 Thus, the formulation used in this study can
elevate the percutaneous concentration of L-ascorbic acid.
L-ascorbic acid is known to inhibit melanin formation by
reducing o-quinones and reduce oxidized melanin, so
melanin cannot be formed by the action of tyrosinase until
L-ascorbic acid is oxidized. In these respects, C'ensil, which
contains 25% L-ascorbic acid and penetration enhancers,
can show depigmenting effects by increasing percutaneous
penetration of L-ascorbic acid and by using highly
concentrated L-ascorbic acid.

Our results show that C'ensil is an effective therapeutic
agent for the treatment of melasma. Our assessment was
based on objective methods, such as mexameter readings
and MASI values. In addition to the demonstrated efficacy
of treatment, the estimated mexameter scores for the
melasma-uninvolved areas also showed statistically sig-
nificant improvement, implying that the study serum had
general whitening effects.

The tewameter and sebumeter scores indicated a
deterioration of the skin barrier early on in the study.
The acidic characteristics of the study serum and the
reduction in water content in the stratum corneum by the
chemical enhancer contained in the serum can induce skin
irritation and barrier impairment ; however, these seemed
to be temporary effects because the tewameter and
sebumeter scores gradually improved.

Moreover, our MelasQoL results revealed a significant
improvement by the end of the study. This implies that the
study serum improved the patients’ sense of attractiveness
and satisfaction.

Conclusion

A new cosmetic formula system, C'ensil, which contains
25% L-ascorbic acid and uses the chemical penetration-
enhancing combination of N-methyl-2-pyrrolidone and
dimethyl isosorbide, is effective not only for the treatment
of melasma but also for lightening of the skin. The possible
side effects of this formulation are temporary and
tolerable.
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