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ABSTRACT

Background: Cutaneous hyperpigmentation, which includes melasma, post-inflammatory hyperpigmentation, and solar lentigines,
significantly impacts patients’ quality of life. The overproduction of melanin is mediated by activation of the skin enzyme tyrosinase,
leading to excess melanin deposition in the skin. Thiamidol (isobutylamido thiazolyl resorcinol) formulations have been previously
shown to be effective in reducing the cutaneous pigmentation associated with this human skin enzyme.

Methods: A randomized study was performed with 90 subjects clinically presenting with facial hyperpigmentation (Thiamidol serum
n=43; Thiamidol regimen n=47) as measured by colorimeter and individual typology angle (ITA? to assess the efficacy of a Thiamidol-
based serum (2X daily application; morning/night) or a Thiamidol-based regimen (day lotion with SPF 30 + serum in morning; night
cream + serum at night) for 12 weeks with a 6-week regression period.

Results: A significant visible reduction in facial hyperpigmentation, assessed by increases in L* and ITA® values, along with an increase
in skin radiance and shine, were observed as early as week 2, with continued improvement through week 12 in both the treatment
groups relative to baseline. At week 12, changes in radiance and shine were trending toward enhancement in the regimen group
compared with the serum group.

Discussion: This study demonstrates the clinical effectiveness of Thiamidol-containing formulations in the visible improvement of facial
hyperpigmentation and in overall skin radiance and shine.

Conclusion: These data support the use of Thiamidol-containing formulations as part of the overall management strategy for individuals
affected by facial hyperpigmentation.

J Drugs Dermatol. 2025;24(12):1195-1202. doi:10.36849/JDD.9517

INTRODUCTION

igmentary disorders, including melasma, post-
inflammatory hyperpigmentation (PIH), solar
lentigines, axillary hyperpigmentation, periorbital

hyperpigmentation, and vitiligo, are some of the mostcommonly
reported dermatological skin disorders, which significantly
impact patients’ quality of life."? In a recent survey of 48,000
individuals from 34 countries covering all continents, 50% of
the subjects (average age 44 years) reported having at least
one pigmentary disorder, with more women (59%) affected.’
Amongst these disorders, hyperpigmentation-associated skin
disorders, primarily melasma, PIH, and solar lentigo, accounted
for the majority of the self-reported conditions.” Furthermore,
in individuals with skin of color (SOC), particularly those with
African, Asian, or Hispanic heritage, the incidence of reported
PIH far exceeded that of the general population (15% vs ~1%)."
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Hyperpigmentation is mediated by the overstimulation of the
melanin production pathways in melanocytes, resulting in the
deposition of excess melanin in the skin.®* The key rate-limiting
step in these complex pathways centers on the conversion of
Tyrosine to L-Dopa, via the catalyzing enzyme tyrosinase, with
eventual generation of the melanin end products eumelanin
and pheomelanin.®

Recently, isobutylamido thiazolyl resorcinol (Thiamidol) has
been identified from a library of 50,000 compounds as the
most effective inhibitor of human tyrosinase with activity
(half-maximal inhibition concentration, IC,, = 1.1 mmol/L). This
far exceeds that of common anti-pigmentation ingredients,
including hydroquinone and kojic acid,® making it a suitable
ingredient for inclusion in overthe-counter (OTC) anti-
pigmentation products.
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Previous studies have demonstrated the reduction of
hyperpigmentation mediated by melasma, post-inflammatory
hyperpigmentation (acne-, UV-B-, and laser-induced), and
solar lentigo via treatment with various Thiamidol-based
formulations, both in a single product and in multi-product
regimen protocols in both randomized controlled trials (RCTs)
and real-world settings.”" The objective of this research was to
investigate the clinical efficacy of a novel cosmetic Thiamidol-
containing serum and Thiamidol-containing regimen (day
lotion with SPF 30, serum, and night cream) for the visible
management of facial hyperpigmentation.

MATERIALS AND METHODS

Trial Design

This randomized study was conducted between August 2024
and January 2025 in a study center (Dermico, Broomall,
Pennsylvania, USA). In the 12-week treatment phase, the
subjects returned at weeks 2, 4, 8, and 12 for assessment and
at week 18 after a 6-week treatment discontinuation (regression
phase).

The study was conducted following International Conference
on Harmonization Good Clinical Practice (ICH E6 (R2) GCP)
guidelines, and in accordance with the ethical principles that
have their origins in the Declaration of Helsinki. Prior to initiation
of the study, the protocol, informed consent form, and product
information were submitted and approved by the Sterling
Investigational Review Board. Subject anonymity in the study
documentation was maintained by coded entry.

Study Population and Treatment

Eligible for the trial were healthy male and female subjects
aged 18 to 65 years with Fitzpatrick skin types (FST) | to VI,
who had individual typology angles (ITA°) ranging from +65° to
-31° and with an ITA° differences of >5 ITA units on their facial
skin between the area of interest (AOl) and surrounding skin
sites (SSS) as determined at the pre-study visit, who had used
SPF-containing products in the past, who were able to read,
understand, and sign the informed consent form (ICF), and
who were willing and able to follow all study requirements and
restrictions.

For 12 weeks, the subjects allocated to the Thiamidol-serum
group applied twice daily (morning and night) on their face the
Thiamidol-containing serum. Subjects were instructed to apply
a standard SPF lotion to their face at least once in the morning
after serum application. Subjects were allowed to apply SPF
lotion up to 4 times daily as needed, with a minimum of 2 hours
between applications. The subjects allocated to the Thiamidol-
regimen group applied twice daily (morning and night) on
their face the Thiamidol-containing serum followed by the
Thiamidol-containing day lotion with SPF30 in the morning and
the Thiamidol-containing night cream at night. Subjects were

This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD).

S.R. Desai, E. Lain, N. Elbuluk, et al

allowed to apply standard SPF lotion to their face as needed at
least 2 hours after the day of lotion application.

Subjects were asked to stop the use of all topical products
(lotions, creams, serums, sunscreens, etc.) on their face for the
3 days prior to the start of the study and until the completion
of week 12. Subjects were allowed to continue using non-
medicated and non-brightening facial cleansers. Subjects were
asked to avoid sun exposure for over 15 minutes, including
artificial sun, during the 3 days prior to the start of the study
and for the duration of the study. Subjects had to refrain
from any activities that would increase body temperature or
induce sweating during the 2 hours before their first 2 visits.
Subjects could not be taking and be willing to not take any
anti-inflammatory medications starting 48 hours prior to their
appointments.

Assessments

The primary outcome of the study was the evaluation of the
hyperpigmentation-reducing effect of the Thiamidol-serum or
Thiamidol-regimen (serum, day lotion with SPF 30, and night
cream) through skin pigmentation measurements (L*Mean
and ITA°), radiance, and shine at baseline, week 2, week 4,
week 8, week 12, and post-regression phase (week 18). Briefly,
visible, cross-polarized (X-Pol), parallel-polarized (P-Pol), and
UV fluorescence clinical images were acquired for each time
point using a Visia-CR system (Canfield, Parsippany, NJ). X-Pol
and P-Pol images were used to quantify skin tone, shine, and
radiance. A standardized region of interest from each facial
image was translated pixel by pixel from the native RGB values
into the L*a*b* color space, then analyzed in terms of its
image histogram parameters. Individual Topology Angle (ITA)
was calculated from L* and b* values using the equation ITA
= [arctan(L*-50)/b*)] *180/m. The mean of the L* value and ITA
value were used to represent skin lightening, while a partial least
squares regression model was employed to quantify perceived
shine and radiance as a balance of skin surface and subsurface
reflection components.?'?2

Statistical Analysis

Statistical analyses of efficacy variables were based on the
full analysis set (FAS) consisting of all randomized subjects
who had completed the study without any major protocol
deviation. Statistical significance amongst and between groups
was determined using the Wilcoxon signed-rank test using
the Statistical Analysis System (SAS Institute, North Carolina)
software package.

Study Demographics

Between August 2024 and January 2025, 90 male and female
subjects (n = 89 females; n = 1 male) between 18 and 64
years (mean: 50.61 + 10.83 years), with Fitzpatrick Skin Types
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Study Demographics

Age, years + SD 27
Phototype, n
FSTI

FST I

FST I

FST IV
FSTV
FSTVI 1

FST, Fitzpatrick skin type; SD, standard deviation.

o o o o o

(FSTs) I-VI (FST | = 5; FST Il = 26; FST Il = 29; FST IV = 7; FST
V = 23; FST VI = 4), and ITA° ranging from +65° to -31° with ITA°
differences of >5 ITA units on their facial skin between and area
of interest (AOI) and surrounding skin sites (SSS) as determined
at their pre-study visit (PSV) were enrolled, of whom 43 were
randomized to the Thiamidol-serum group and 47 were
randomized to the Thiamidol-regimen group. The randomized
subjects’ demographics were balanced among the 2 treatment
groups (Table 1).

Efficacy, Clinical Photography

Clinical photographs demonstrated visible improvement
of facial hyperpigmentation in subjects from both groups,
Thiamidol-serum group (Figure 1) andThiamidol-regimen group
(Figure 2), and in multiple FSTs, including FST IV (Figure 1A)

51.59 (+ 9.71) N/A 50.15 (+ 11.48)
2 N/A 3
13 N/A 13
15 N/A 14
5 N/A 2
1 N/A 12
1 N/A 3

and FSTV (Figure 1B) for the Thiamidol-serum groups and FST
Il (Figure 2A) and FST V (Figure 2B) for the Thiamidol-regimen
group. Visible improvements of facial hyperpigmentation were
observed in subjects from all FSTs included in both groups (full
data not shown).

Efficacy, Skin Lightening (L*Mean, ITA°)

Two methods were used to measure the efficacy (skin lightening)
of theThiamidol-serum andThiamidol-regimen treated subjects,
L*Mean and ITA°. L¥*Mean uses a 3-dimensional color model
(CIELAB Color Space), to objectively measure the lightness
or darkness of skin on a scale of 0 (pure black/darkest) to
100 (pure white/lightness), with increases in L*Mean after
anti-pigmentation treatment demonstrating overall skin
lightening.’™®™ |ITA° is an objective measure of skin color and

FIGURE 1. Representative clinical photography of subjects. Improvement in facial hyperpigmentation following treatment with Thiamidol formulated

serum (12 weeks). (A) FST IV subject; (B) FST V subject.
(A)

Week 12

Baseline

Fitzpatrick Skin Type IV

FST, Fitzpatrick skin type.
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(B)

Week 12

Baseline

Fitzpatrick Skin Type V
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overall skin pigmentation and is derived from both lightness of
skin (L*Mean) and the yellow and blue color of skin.? Statistically
significant (P<0.05) increases in L*Mean were observed as early
as week 2 relative to baseline for both the Thiamidol-serum and
Thiamidol-regimen groups, with continued increases in skin
lightening measured (L*M) through week 12 (Figure 3). Skin
lightening was maintained through the end of the study (week
18), which included a 6-week regression phase (no application
of product) (Figure 3).

S.R. Desai, E. Lain, N. Elbuluk, et al

Similar to L¥*Mean, a statistically significant (P<0.05) increase in
ITA° mean was measured relative to baseline as early as week
2, with an ~4 mean ITA unit increase in both the Thiamidol-
serum andThiamidol-regimen groups, with continued increases
observed through week 12 (Thiamidol-serum = Mean 11.3 ITA
units increase; Thiamidol-regimen = Mean 11.8 ITA units) and
sustained efficacy through week 18 (6 week regression phase)
(Figure 4).

FIGURE 2. Representative clinical photography of subjects. Improvement in facial hyperpigmentation following treatment with Thiamidol formulated
full regimen (serum, day lotion, and night cream) (12 weeks). (A) FST IlI subject; (B) FST V subject.

(A)

Baseline Week 12

(B)

Baseline Week 12

Fitzpatrick Skin Type 111

FST, Fitzpatrick skin type.

Fitzpatrick Skin Type V

FIGURE 3. L" Mean (skin lightness) following treatment with Thiamidol formulated serum or Thiamidol formulated full product regimen (serum, day
lotion, and night cream) compared with baseline at all time points assessed.
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Significant differences between treatment groups and baseline as indicated (*P<0.05).
Subjects did not use any Thiamidol products during regression phase.
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FIGURE 4. Mean Individual Typology Angle (ITA°) following treatment with Thiamidol formulated serum or thiamidol formulated full product regimen
(serum, day lotion, and night cream) compared with baseline at all time points assessed.
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Significant differences compared with baseline as indicated (*P<0.05).
'Subjects did not use any Thiamidol products during regression phase.

FIGURE 5. Mean radiance measured following treatment with Thiamidol formulated serum or Thiamidol formulated full product regimen (serum,
day lotion, and night cream) compared with baseline at all time points assessed.
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Significant differences compared with baseline as indicated (*P<0.05).
'Subjects did not use any Thiamidol products during regression phase.
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FIGURE 6. Mean shine measured following treatment with Thiamidol formulated serum or Thiamidol formulated full product regimen (serum, day

lotion, and night cream) compared with baseline all time points assessed.
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Significant differences compared with baseline as indicated (*P<0.05).
'Subjects did not use any Thiamidol products during regression phase.

Efficacy, Radiance, and Shine

Efforts to better evaluate the efficacy of anti-pigmentation
products beyond skin lightening have expanded into the
objective quantitative measurement of skin’s radiance and shine.
Both skin radiance and shine center on the skin's interaction
with light, more specifically, the amount of light reflected at
the skin surface and resulting optical characteristics of skin,
giving the appearance of younger, brighter, glossier, even-
toned skin.?"?? Subject’s full-face images were captured using
a Visia-CR imaging system, with subsequent measurement and
quantitation of radiance and shine.

On hyperpigmented skin, both radiance and shine improved
statistically significantly (P<0.05) compared with baseline in both
the Thiamidol-serum and Thiamidol-regimen groups starting at
week 2 and increasing at every time point through week 12,
and maintained through the 6-week regression phase, week
18 (Figures 5 and 6). While not reaching statistical significance,
changes in radiance and shine trended in favor of the Thiamidol-
regimen group compared with the Thiamidol-serum group at
week 12 (Figures 5 and 6).

DISCUSSION

Pigmentary disorders, particularly those associated with
hyperpigmentation (eg, melasma, PIH, solar lentigines, etc.),
remain one of the most common dermatologic diagnoses,
especially in individuals with skin of color (SOC).2?° The
prevalence of PIH, melasma, and solar lentigo has been reported
to be as high as 15%, 50%, and 90%, respectively.*26:27

This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD).
No reproduction or use of any portion of the contents of these materials may be made without the express written consent of JDD. If you feel you

WK12  4-week

Regression®

WK18

Hyperpigmentation occurs when excess melanin is deposited
in the skin, most commonly due to overstimulation of melanin
synthesis within the melanocyte.*?®?° The key rate-limiting
step in this complex pathway centers on the conversion of the
amino acid tyrosine to L-Dopa, mediated by the cellular enzyme,
tyrosinase, leading to a cascade of reactions culminating with
the production of the 2 melanin products, eumelanin (brown/
black pigment) and pheomelanin (light red-yellow pigment).>*°

Therapeutic approaches to treat hyperpigmentation center on
agents that reduce melanin synthesis or enhance dispersion
and removal of melanin once formed.?**" The removal of 2%
hydroquinone from the market, following the passing of the
CARES Act of September 2023, created a critical gap in over-
the-counter anti-pigmentation options, particularly for patients
with access to care issues.?**" Recently, isobutylamido thiazolyl
resorcinol (Thiamidol) has been identified as an effective
inhibitor of human tyrosinase and melanin production, with an
IC50 = 1.1 mmol/L and near 100% inhibition of human tyrosinase
at 10 mmol/L, as compared with 4-butylresorcinol’s IC,, = 21
mmol/L and hydroquinone’s IC,; > 4000 mmol/L.® Thiamidol-
based formulations have been studied in multiple clinical
studies worldwide targeting hyperpigmentation associated
with mild-to-severe melasma, acne-induced PIH, laser-induced
PIH, and solar lentigines in both randomized controlled, vehicle-
controlled, head-to-head, combination/adjunctive treatment,
and real-world studies.t%101217
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Based on these studies, a randomized study was conducted to
investigate the clinical efficacy of a novel cosmetic Thiamidol-
containing serum and a Thiamidol-containing regimen
consisting of aThiamidol-containing day lotion with SPF 30, the
Thiamidol-containing serum, and a Thiamidol-containing night
cream for the visible management of facial hyperpigmentation
as assessed by various objective assays (colorimetric and
photographicimage analysis), including L*Mean, ITA?, Radiance,
and Shine. While other investigators have included L*Mean and
ITA° as part of the clinical assessment of Thiamidol-containing
formulation, this is the first reported study to include Radiance
and Shine as key endpoints objectively measured, rather than
subjectively by the investigator or patient questionnaire.

In this study, changes in hyperpigmentation as measured by 2
objective skin lightening measurements (L*Mean and ITA°) were
observed as early as week 2 posttreatment initiation in both the
Thiamidol-serum and Thiamidol-regimen groups compared
with baseline levels. This improvement continued to increase
at each assessment time point (week 4, week 8) through the
end of the treatment phase of the study (week 12), with skin
lightening maintained through the 6-week regression phase (no
treatment), suggesting sustained inhibition of tyrosinase activity
and melanin production, with enhancement of prolonged
sustainment of melanin inhibition trending in favor of the
Thiamidol-serum group compared with the Thiamidol-regiment
group (statistical significance not reached), which warrants
longer term studies to evaluate further.

It should be noted that Thiamidol mediated inhibition of
melanin synthesis is reversible, with viability of human cultured
melanocytes post treatment as demonstrated by Mann et al.®
The increases in ITA® observed in this study are consistent with
data reported by Roggenkamp et al, for subjects using a similar
regimen of Thiamidol-containing products (day lotion with SPF,
serum, and night cream) for 24 weeks for treatment of moderate-
to-severe melasma.™ Additionally, the observed increases in
L*Mean are consistent with those reported by Vachiramon et
al following twice-daily application of a Thiamidol-containing
formulation for treatment of laser-induced PIH for 8 weeks.®

While reduction of melanin deposition in skin is the key attribute
for any anti-pigmentation therapeutic, efforts to address the
overall skin’s appearance, including commercially appealing
attributes like radiance and shine are highly desirable.®> The
visual perception of skin’s radiance and shine is mediated by
interactions of light and skin resulting in surface and subsurface
reflections yielding what consumers commonly describe as “an
internal glow'?'?232 Efforts to improve overall skin appearance
by improving radiance and shine, in addition to reducing
hyperpigmentation, could lend to overall patient satisfaction
with skin appearance and patient adherence.
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To evaluate the impact of treatment with both the Thiamidol-
serum and Thiamidol-regimen, radiance and shine were
measured at weeks 2, 4, 8, 12, and after the 6-week regression
period (week 18). Subject photographs were taken using a Visia-
CR imaging system, and images were graded for radiance and
shine according to methods developed by Matsubara et al.?"??
Increases in both parameters (relative to baseline) were observed
starting at week 2, increasing at each time point through week 12
with sustainmentthrough the 6-week regression period. Changes
in radiance and shine trended to enhancement in the Thiamidol-
regimen group compared with theThiamidol-serum group at 12;
however, statistical significance was not achieved. Additional
studies beyond 12 weeks would be beneficial to evaluate any
additional benefits of the full treatment regimen compared with
serum alone on the improvement of skin radiance and shine.
The increases in both of these parameters over time suggest
that reduction of hyperpigmentation by Thiamidol-containing
products/regimen treatment may result in optical characteristics
of the skin, yielding a perception of brighter, more radiant skin.

This study has several strengths, including the inclusion of
varied skin types representing the general population dealing
with hyperpigmentation, spanning FST | to VI. Additionally, the
inclusion of both a Thiamidol regimen and a Thiamidol-serum-
alone group is in accordance with real-world settings in which
individuals often using an array of treatment products for the
management of hyperpigmentation or lean towards serums
alone to complement their overall skin health regimen. Lastly,
the inclusion of the 2-objective measure of optical reflection
of skin resulting in the visual perception of radiance and shine
is a novel approach to assessing anti-pigmentation products
and treatment approaches. Limitations of the study are the
monocentric study approach, relatively low number of patients,
and lack of a vehicle control group, which should be addressed
in future studies.

CONCLUSION

This study demonstrates the clinical effectiveness of Thiamidol-
containing formulations in the visible improvement of facial
hyperpigmentation and in overall skin radiance and shine.
Use of the Thiamidol containing either the serum twice daily
or the full regimen (day lotion with SPF 30, serum, and night
cream) resulted in a significant visible improvement of facial
hyperpigmentation as early as week 2, while use of the full
regimen trended towards enhanced efficacy of radiance and
shine. Therefore, these data support the use of Thiamidol-
containing formulations as part of the overall management
strategy for individuals affected by facial hyperpigmentation.
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