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Abstract 
Melasma (or chloasma) is a hyperpigmentation disorder predominantly affecting sun-exposed 
skin in women, and is often refractory to treatment. The objective was to evaluate the efficacy and 
safety of a new whitening formula for the treatment of chloasma. This single centre, double-blind, 
placebo controlled, bilateral (split-face) comparison, was conducted on 44 Chinese subjects with 
chloasma during the winter season. The test formula was applied twice a day, for 12 weeks on left 
side of the face and a placebo formula on the right side of the face. Assessments included the use of 
the hemi-MASI (split-face Melasma Area Severity Index), both ultraviolet and standard photo- 
graphy, together with clinical evaluations of efficacy and safety at T0, T6 and T12 weeks. A signi- 
ficant difference between the 2-hemi-MASI was noticed after 6 and 12 weeks of treatment. This 
result was confirmed by the clinical evaluation of the dermatologists who recorded a significant 
improvement in the half-face treated with the new whitening formula compared with that treated 
with placebo (p = 0.003). The tolerance of the new formula was recorded as excellent by 82% of 
subjects and found to be cosmetically appealing. In this study, the new whitening formula con-
taining ferulic acid, Ginkgo Biloba, lipohydroxyacid (LHA), niacinamide and thermal spring water 
was safe and significantly improved chloasma after a 3-month-treatment period compared with 
placebo. 
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Thermal Spring Water 

 
 

1. Introduction 
Chloasma, or melasma, is a pigmentary disorder that typically appears on the face, forehead, cheeks and chin. It 
occurs most frequently in women with Fitzpatrick skin type III or higher, especially those of Asian origin and is 
associated with negative psychological and emotional effects [1]-[7]. 

Chloasma can result from pregnancy or taking oral contraceptives, but it also occurs spontaneously. It can af-
fect up to 50% - 70% of pregnant women [5] [6], but genetic, ethnic (skin type), hormonal, and environmental 
factors, i.e. ultraviolet (UVA and UVB) exposures [6] [7], are also implicated. Its treatment is difficult and the 
effectiveness of topically applied depigmenting agents (containing hydroquinone) or chemical peels (Jessner’s 
solution, glycolic acid, lactic acid, alphahydroxyacids, ascorbic acid, etc.) has been assessed [5] [7]-[10]. How-
ever, overall, the results are unsatisfactory, and sometimes side-effects are quite significant. 

It is well established that tyrosinase is a key enzyme in the synthesis of melanin within the melanocyte. In the 
melanin synthetic pathway, it catalyzes the hydroxylation of tyrosine to 3,4-dihydroxyphenylalanine (DOPA) 
and the oxidation of DOPA to dopaquinone. Tyrosinase inhibitors are thus the active ingredients in most com-
mercially available skin-lightening cosmetics. Ferulic acid and Ginkgo Biloba have been shown to inhibit the 
activity of tyrosinase [11] [12]. Furthermore, ferulic acid is a potent, widespread plant antioxidant, which has 
potentially several different pharmacological activities, capable of preventing the occurrence, and reducing the 
severity of UV-induced skin damage, skin aging and pigmentary disorders [13].  

Lipohydroxyacid or LHA has an exfoliating action on the skin that is efficacious at low concentrations, in ad-
dition to its possible anti-inflammatory properties [14]. Niacinamide (or nicotinamide) is the amide of vitamin 
B3, an essential dietary vitamin. One study suggested that topical treatment with niacinamide may have some 
beneficial effects on cutaneous hyperpigmentation via suppression of melanosome transfer [15]. Lastly, La 
Roche-Posay thermal spring water has demonstrated a protective action against the short- and long-term delete-
rious effects of radical oxygen species induced by, among others, UV exposure (i.e. anti-oxidant, immunomo- 
dulating and anti-carcinogenic effects). La Roche-Posay thermal spring water has also been studied for its anti- 
inflammatory and anti-irritating potential [16].  

Therefore, the primary objective of this study is to assess the efficacy of a new whitening formula as a treat-
ment for chloasma evaluated in a single-centre, placebo controlled, bilateral (split-face) comparative study. 
Secondary objectives are to assess this new formula on both local and general safety, tolerability and to evaluate 
the skin acceptability in Chinese patients with melasma. 

2. Materials and Methods 

2.1. Study Design 

This double-blind, single-centre placebo controlled, bilateral (split-face) comparative study was undertaken 
during the winter of 2010-2011 in Chengdu, China. The study protocol was reviewed and approved by a local 
ethics committee. Informed consent and photography consent were obtained from each subject before enroll-
ment. 

2.2. Subjects 

Forty four Chinese women, 25 to 45 years old with chloasma were invited to attend a baseline assessment during 
which a medical history was taken and a physical examination was carried out by a dermatologist. Patients were 
excluded from the study if they were pregnant or breastfeeding, if they were receiving hormone or corticosteroid 
therapy or if they had a history of endocrine disorders or allergies. The use of depigmenting or whitening prod-
ucts (oral or topical) within the previous 6 weeks was also a ground for exclusion. 

Chloasma was characterized according to pattern (centrofacial, mandibular or malar), type (epidermal, dermal 
or mixed) determined using Wood’s light, and overall severity, as assessed by the Melasma Area and Severity 
Index (MASI) [17].  
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2.3. Test Materials 

The test formula contained ferulic acid, Ginkgo Biloba, lipohydroxyacid (LHA), niacinamide and La Roche- 
Posay thermal spring water in a vehicle base. A neutral cream was used as placebo. 

2.4. Test Procedure 

Both study formulas were identical in appearance and supplied with two identical pump dispensers. One test 
formula was applied twice a day on the subjects’ right face and the other one on the left face. Products were ap-
plied by clinical staff from Monday to Friday and by subjects themselves on the week-ends. These applications 
were performed in the morning and evening (with an 8 hour break), for a period of 12 weeks. Throughout the 
trial period, all subjects were required to use the same face-washing products and prevented from using new 
face-care products. All patients were instructed to avoid sun exposure and to not use any sunscreen. 

2.5. Assessment Time Points and Evaluation Parameters 

The MASI index was used to assess the severity of melasma. Total MASI score has been previously described 
by Kimbrough-Green et al. [17]. For this study, a new hemi-MASI derivation was calculated to obtain a left and 
a right MASI for each hemi-face and evaluate both treatments. The Right-MASI corresponded to 0.15 (D + H) 
A Forehead + 0.3 (D + H) A Right malar + 0.05 (D + H) A Chin and the Left-MASI to 0.15 (D + H) A Forehead 
+ 0.3 (D + H) A Left malar + 0.05 (D + H) A Chin and varied from 0 to 24. 

At each visit, changes in skin colour were measured by a spectrophotometer (CM-2600d, Minolta, Japan). 
Melanin index and erythema index were evaluated by reflectance measurements using a Mexameter (MX 18; 
Courage & Khazaka, Germany). 

At baseline, 6 and 12 weeks, ultraviolet and standard antero-posterior, bilateral photographs at a 45˚ angle 
were taken with a professional photographic system (VISIA-CR, Canfield, USA). 

Dermatologists performed clinical evaluations at each time point. Both dermatologists and subjects evaluated 
the erythema, scaling, itching, burning of each hemi-face using a four-degree scale (none, mild, moderate and 
severe) in order to assess tolerance. Cosmetic acceptance was determined via patient questionnaire. 

2.6. Statistical Analysis 

Data analysis was performed with SPSS 13.0. The split-face design provides a consistent baseline allowing re-
peated measurements and analysis, enabling each subject to be his own control. Paired t-tests were conducted on 
normally distributed data. Otherwise, the non-parametric Wilcoxon Rank test was used. p < 0.05 was considered 
to be statistically significant. 

3. Results 
3.1. Study Population 
A total of 44 Chinese women aged 25 - 45 years; skin type III and IV, all with an epidermal chloasma, 39 of 
which, exhibited a malar pattern, completed the study. The characteristics of the study participants are described 
in Table 1 and their sun-exposure and sun-protection habits in Table 2. More than 40% of subjects had never 
used any sunprotection and 73% already used whitening/lightening products. 

The average MASI of patients at baseline was 15.8 ± 6.9 (from 3 to 34) and 26 patients (59%) had a MASI 
between 10 and 30. There was no difference between the hemi-MASI distribution between treatment groups (7.8 
± 3.64 versus 7.95 ± 3.52 for each hemi-MASI respectively) (p = 0.595). 

3.2. Efficacy Analysis 

Irrespective of treatment (test formula or placebo), a significant reduction of both hemi-MASI was observed 
over time (Figure 1). Furthermore, a significant difference between each hemi-MASI was noticed after 6 weeks 
(p < 0.05), which became highly significant after 12 weeks of treatment (Figure 1). 

The changes in both hemi-MASI throughout the study are shown in Table 3, and Figure 2 illustrates the 
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Table 1. Patient demographics.                                                    

Criteria Number of patients (%) (N = 44) 

Age* (years) 41 ± 4 

Fitzpatrick skin type: 
- III 
- IV 

 
20 (45%) 
24 (55%) 

Duration of chloasma* (years) 7 ± 5 (1 - 20) 

Chloasma related to: 
- Pregnancy 
- Hormonal therapy 
- Sun-exposure 
- Cosmetic use 
- Other 

 
17 (39%) 

0 
30 (68%) 
7 (16%) 

16 (36%) 

Number of pregnancies* 2 ± 1 (1 - 4) 

Age of the first pregnancy* (years) 24 ± 4 

Smoker 2 (5%) 
*Data are mean ± SD (Min-Max). 

 
 

Figure 1. Changes of both hemi-MASI over time as a function of time. Hemi- 
MASI 95% confidence intervals evolution over time differences between both 
treatments are significant (*p < 0.05) at 6 weeks, and highly significant (***p < 
0.001) at 12 weeks. Red line corresponds to placebo formula and blue line to 
test formula.                                                       

 
clinical results observed. 

Neither colorimetric measurement (L*, a* and b* values) nor Melanin Index obtained over time (chin, malar 
and forehead areas) of each hemi-face showed any statistical difference between the 2 treatments (data not 
shown). 

3.3. Safety and Global Efficacy Assessments 
A slight tingling sensation, which disappeared after continued use, was reported in 5% of subjects whatever their  
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Table 2. Sun-exposure and sun-protection habits of patients.                            

Criteria Number of patients (%) (N = 44) 

Number of hours spent outside for work* 0.7 ± 1.5 (0 - 8) 

Number of hours spent outside for leisure* 1.2 ± 0.9 (0 - 4) 

Number of hours spent outside for vacation* 2 ± 1.5 (0 - 6) 

Sun-protection: 
- Never 
- Sometimes 
- Often 
- Always 

 
19 (43%) 
15 (34%) 
7 (16%) 
3 (7%) 

SPF (N = 25): 
- 15 - 20 
- 25 - 30 
- Unknown 

 
6 (24%) 

15 (60%) 
4 (16%) 

UVA-PF (N = 25): 
- PA+ 
- PA++ 
- PA+++ 
- Unknown 

 
5 (20%) 
6 (24%) 
5 (20%) 
9 (36%) 

Use of lightening product 32 (73%) 
*Data are mean ± SD (Min-Max). 

 
Table 3. Changes of both hemi-MASI throughout the study.                             

Results (Delta vs. baseline) Test formula Placebo P* 

6-week treatment −1.69 ± 1.32 −1.12 ± 1.10 0.0024 

12-week treatment −2.68 ± 1.74 −1.68 ± 1.50 0.0002 

Mean ± SD, *Paired t-test p value. 
 

     
(a)                                                    ( b) 

Figure 2. Clinical aspect of subjects before treatment and after the 12-week treatment. (a) 28-year-old woman; (b) 
45-year-old woman.                                                                                  

 
treatment. No discomfort, topical or systemic adverse reactions were reported throughout the study. Excellent 
tolerance was experienced by 82% of patients for both formulas and there was no difference between the 2 
treatments. 

The efficacy was assessed by the study investigators as “good” in 32% of cases on the hemi-face treated with 
the test formula and for only 9% on the hemi-face treated with the placebo formula (p = 0.003). 

The cosmetic properties (i.e. texture, smell, penetration, smoothness, radiance and moisturizing effect) of the 
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test formula were more accepted, by the patients, than for the placebo formula. 

4. Discussion 

In this split-face study, the new whitening formula evaluated was shown by both clinical and objective assess-
ments to produce significant improvements in chloasma pigmentation after 12 weeks of treatment compared 
with a placebo formula. For this study we developed and used a new hemi-MASI score (or split-face Melasma/ 
chloasma Area Severity Index), taking into account Area (A), Darkness (D) and Homogeneity (H), 3 key pa-
rameters of this pigmentation disorder. This method appeared to demonstrate and highlight sensitivities of the 
lightening/whitening effects of the active, test formula.  

Ferulic acid, also named 4-hydroxy-methoxy cinnamic acid, is present in many traditional Chinese medicines 
such as Chuanxiong, horsetails, Cimicifuga and others [18]. Recently, it has received increasing attention in the 
cosmetics field, due to its efficacy in whitening, freckling, and as a sunscreen, amongst other purposes. It has 
been reported to absorb the ultraviolet rays between 290 and 330 nm [19] and can inhibit or reduce the prolifer- 
ative activity of melanocytes and the activity of tyrosinase at the same time [20] [21]. In order to increase the 
skin-lightening activity of ferulic acid, it may be combined with other extracts, which have a different activity 
(for example Ginkgo Biloba, niacinamide and thermal spring water). The formulation may be further optimized 
by adding a keratolytic agent such as LHA [14].  

Through a self-controlled study of the right and left face, we can determine whether this association of active 
ingredients can be applied, as a whitening agent, to improve and prevent facial hyperpigmentation. In this study, 
the efficacy and the tolerance of this formula were evaluated in the treatment of epidermal chloasma in Chinese 
women utilizing a bilateral (split-face) model. The clinical evaluation of chloasma using MASI (validated and 
widely used) showed that the test formula can significantly improve the clinical state of epidermal chloasma, af-
ter 6 weeks of application, and this improvement increased after 12 weeks of treatment. Self-assessment and 
photographs demonstrated the same result and were consistent with the dermatologist’s evaluation. 

In this study, colorimetric evaluation did not reveal any differences between the two treatment sides. The un-
even colour of chloasma may have contributed to this finding, as subtle differences in the test values may not be 
accurately reflected in the treatment outcome. Further improvement in the study methodology is required in or-
der to reduce any coincidence at each test site. The instrument test probes used in the study may have been too 
small and a pigment analyser with larger probes may provide more accurate data for uneven pigmentation dis-
eases. 

At various time points, the Melanin Index evaluated on the chin indicated a statistical difference in melanin 
contrast between the two sides, unlike the forehead and cheeks where there was no significant difference be-
tween the sides. 

5. Conclusion 

Nevertheless, these results suggest that a formula containing ferulic acid, Ginkgo Biloba, lipohydroxyacid 
(LHA), niacinamide and thermal spring water could effectively improve pigmentation in patients with epidermal 
melasma. 
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