International Journa
a Pharm: als,

Nutrac L

Cosmet c

e-ISSN: 2682-8146

International Journal of Pharmaceuticals, Nutraceuticals and Cosmetic Science

Available online at

https://ijpncs.uitm.edu.my/index.php/en/ International

Journal of
Pharmaceuticals,
Nutraceuticals and
9(1) 2026, 1-15 Cosmetic Science

Science behind natural skin whitening: A review on local
Malaysian skin whitening products Ethereal Lumi Radiance
Series and their ingredients for safety, mechanisms and

synergistic efficacy

Celine Lee Xin Yi', Lim Kai Ling?, Aisyah Rehan?, Tan Kian Meng**

IKaohsiung Health and Aesthetics Industry Development Association, No. 53-3, Sec. 3, Zhongshan N. Rd., Zhongshan District,

Taipei City 10491, Taiwan

2UCSI University, UCSI Heights, 1, Jin UCSI, Taman Connaught, 56000 Kuala Lumpur, Malaysia
’Department of Chemical Engineering Technology, Faculty of Engineering Technology of Universiti Tun Hussein Onn Malaysia

(UTHM), Pagoh Education Hub, Johor 84600, Malaysia

*Nuvolabz Sdn. Bhd., 67, Jalan Tasik Indah, Taman Tasik Indah, 86000 Kluang, Johor, Malaysia

ARTICLE INFO ABSTRACT
. . The global demand for skin whitening products is largely driven by cultural
Article history: preferences for lighter skin tones. The over-the-counter skin lightening products,

Received 09 September 2025
Revised 05 January 2026
Accepted 23 February 2026
Online first

Published 30 March 2026

Keywords:
Natural whitening
Melanin,
ECOCERT,
COSMOS,
e’thereal

DOI:
10.24191/1JPNaCS.v9i1.01

such as creams, serums and moisturisers are designed to inhibit melanin
production, which ultimately reduces hyperpigmentation, scars and uneven skin
tone. These products consist of ingredients derived either from natural, semi-
synthetic or synthetic sources, each of which impacts safety and efficacy
differently. Synthetic agents like hydroquinone and mercury-based compounds
were historically prevalent; however, growing awareness of their adverse effects
has spurred a shift toward natural alternatives. With rising consumer demand for
safe and sustainable solutions, the skincare trend now favours natural and
evidence-based ingredients over harsh synthetic chemicals. This paper aims to
investigate the scientific basis of plant-derived skin whitening ingredients, based
on Malaysia's emerging e’thereal Lumi Radiance product line as a case study. It
is Malaysia-developed product. It was conceived, designed and engineered
through a strategic collaboration between the Johor-based R&D team and local
education institutes. This review paper aims to investigate the mechanisms of
action, clinical evidence and synergistic effects of key botanicals such as
Glycyrrhiza glabra and Oryza sativa. The study also focuses on Malaysia's
evolving regulatory framework, emphasising the significance of COSMOS and
ECOCERT certifications in guaranteeing product safety and sustainability. Our
research indicates that while natural whitening agents offer promising
alternatives, standardised clinical validation and stricter regulatory oversight
remain imperative for ensuring consumer safety.
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1. INTRODUCTION

The global Skin Lightening Products (SLPs) Market size is projected to grow from USD 9.26 billion
in 2022 to around USD 16.27 billion by 2032 at a Compound Annual Growth Rate (CAGR) of 5.8%
(Fortune Business Insights, 2022). Rising awareness of skin health and desire for flawless and even-
toned skin prompt SLPs Market to experience a surge in demand. The current SLPs Market offers a
variety of creams, moisturisers and serums formulated to reduce discolouration, hyperpigmentation,
and scarring to promote an even skin tone. These products function by inhibiting the production of
melanin, the pigment responsible for the skin's natural colour. In addition, many of these products
incorporate antioxidants and ultraviolet (UV) filters that prevent further skin damage. Ultimately, it is
believed that SLPs can enhance confidence and self-esteem by enabling people to feel more at ease in
their own natural skin tone (Qeyam et al., 2025; Regencia et al., 2024).

Over recent years, significant innovations incorporating multi-active formulations have emerged
in the SLPs Market. The innovations have moved beyond single ingredients to synergistic complexes
that target multiple pathways of melanogenesis (tyrosinase inhibition, antioxidant protection, MITF
signalling, melanosome transfer). For instance, the incorporation of natural and organic constituents
such as liquorice root (Glycyrrhiza glabra), vitamin C and kojic acid is a significant development.
These ingredients effectively inhibit melanin production and are skin-friendly. Moreover, there has
been an increased focus on products containing multiple active ingredients, such as retinol and glycolic
acid, which enhance product efficacy through synergy (Kang et al., 2021; Michalak et al., 2021; Sarkar
et al., 2013). Multiple sectors including cosmetics, healthcare, and entertainment have invested heavily
in SLP development. Numerous companies devote substantial resources to the development and
marketing of beauty and cosmetics products, a leading industry. These products are widely utilised by
the healthcare industry to treat a variety of skin conditions, including melasma and hyperpigmentation.
In addition, the entertainment industry uses these products to achieve flawless, even-toned skin for
stage and screen performances (Pollock et al., 2021). The use of SLPs raises some ethical concerns,
particularly SLP products can reinforce the discriminatory belief that lighter skin is more beautiful,
successful or of higher status. When unblemished skin is promoted as the ideal, these biases can affect
self-esteem, social opportunities and even employment and marriage prospects in many societies.
Nonetheless, it is crucial to recognise that these products are not inherently harmful and are safe to the
users. Companies must practice transparency, clarity and accountability by providing comprehensive
information about product constituents, potential adverse effects and proper usage instructions (Thappa
& Malathi, 2013).

In Malaysia, this trend is particularly pronounced, with local brands springing up that integrate
plant-based and traditional ingredients into their formulations to meet consumer demand for safer and
more sustainable options (Hu et al., 2020; Nordin et al., 2021; Ridzuan et al., 2021). However, the lack
of robust scientific evidence supports has raised concerns among consumers toward some of these
ingredients. As such, a thorough understanding of skin whitening mechanisms is essential for product
formulation that delivers optimal results without compromising safety. This review explores the
scientific basis of natural skin whitening through literature synthesis, with a focus on E’thereal Lumi
Radiance Series, a Malaysian whitening product line. Key considerations include its active ingredients,
safety profile, mechanisms of action and synergistic effects. Additionally, this article examines
regulatory standards and consumer safety within the Malaysian market, particularly in relation to the
role played by Cosmetic Organic and Natural Standard (COSMOS) and ECOCERT certifications.
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2. METHODOLOGY

A structured review was conducted to access thoroughly the evidence regarding skin whitening products
and active ingredients in skincare products. The primary question guiding this review was: What are the
established mechanisms, efficacy and safety of the e thereal Lumi Radiance Series? A literature search was
carried out across PubMed, Scopus, Google Scholar and Web of Science for peer-reviewed articles
published from the year 2000 to the present, by using a combination of keywords: 4-n-Butylresorcinol,
melanin, skin whitening, COSMO, ECOCERT. The studies identified were screened based on their titles
and abstracts, followed by a review of the full texts. Essential data, including study design, formulations
and results, were extracted and narratively synthesised into thematic sections focusing on melanin
formation, mechanisms and pathways that inhibit melanogenesis. However, potential limitations of this
review include the possibility of publication bias, variability in study methodologies and the continuously
evolving field of cosmetic science.

3. FORMATION AND ACCUMULATION OF MELANIN

Melanin production is a complex physiological response to environmental stressors such as UV radiation,
pollutants and free radical species (ROS) as well as intrinsic factors. The process of melanin formation and
accumulation caused by UV exposure is depicted in Fig. 1. When the skin is continuously exposed to UV
radiation, the tyrosinase enzyme in the basal melanocytes is activated (Lee et al., 2022). Melanocytes are
complex cells rich in mitochondria, which is the Golgi apparatus, ribosomes and other organelles distributed
throughout the skin cells of the body. Once melanocytes mature in the basal layer, they develop elongated
dendritic structures that connect with keratinocytes, forming the epidermal melanin unit. Melanocytes
transfer melanin to the basal layer of the skin via these dendritic structures. Through the proliferation of the
stratum corneum, melanin eventually migrates to the skin's surface and is shed along with the exfoliation
of the stratum corneum (Schlessinger et al., 2025; Shi et al., 2022).

B 2

PR P

Skin cell exposed
to UV light e e

Fig. 1. Melanin FORMATION induced by UV exposure and activation of melanocytes (Salinas-Santander et
al., 2018).
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Air pollutants, mental stress and other endogenous or exogenous environmental factors can also trigger
keratinocytes to release reactive oxygen species (ROS) (Bocheva et al., 2023; Dijkhoff et al., 2020)
stimulating peripheral nerves to secrete cytokines such as interleukin and prostaglandin. Thus, initiating
inflammatory responses. Eventually, this cascade stimulates the pituitary gland to secrete -melanocyte-
stimulating hormone (-MSH), which activates tyrosinase (Lee et al., 2018).

3.1 Major pathways in melanogenesis

In general, the cellular regulation of melanogenesis through MITF (Microphthalmia-associated
transcription factor) is a complex process which integrates the principal signalling pathways. Each
pathway contributes to melanocyte survival, proliferation and pigment production. Together, these
pathways converge on the MITF transcription factor, upregulating tyrosinase (TYR) and tyrosinase-
related protein (TRP-1/2) expression and driving melanin synthesis and transport (D'Mello et al., 2016;
Gelmi et al., 2022; Lee et al., 2018; Vibert et al., 2017)

3.1.1 Wnt/B-catenin: Wingless-related integration site signalling pathway

The Wnt/B-catenin pathway regulates melanocyte development and MITF expression through a cascade
initiated by Wnt-Frizzled binding, which inhibits GSK-3f and stabilises B-catenin. Nuclear f-catenin then
partners with Lymphoid Enhancer-binding Factor (LEF) to activate MITF transcription, while cooperating
with SOX10 and interacting with the Ras/MAPK pathway (via MITF Ser73 phosphorylation) to fine-tune
melanogenesis. This integrated mechanism ensures controlled pigmentation and melanocyte function
(Abrahamian & Grimm, 2021; Vibert et al., 2017).

3.1.2 SCF/c-KIT: Stem Cell Factor-Mediated Melanocyte Proliferation / Endothelin-1-Driven MAPK
Activation

SCF binds to the c-KIT receptor, activating MAPK/ERK and PI3K/AKT signals to promote melanocyte
survival, proliferation and MITF stabilisation (Gelmi et al., 2022). Mutations in the c-KIT gene, on the
other hand, can lead to piebaldism, a condition characterised by congenital depigmentation (Hegde et al.,
2023; Hyter et al., 2013). Endothelin-1 (EDN-1) from keratinocytes binds to endothelin receptor B
(EDNRB) in melanocytes. It activates MAPK/ERK to enhance MITF activity and tyrosinase expression,
which links paracrine signalling to melanin synthesis (Maddaleno et al., 2021).

3.1.3 DAG/PKC: Stress-Responsive Diacylglycerol Pathway

Stress-induced diacylglycerol (DAG) activates protein kinase C (PKC), which directly phosphorylates
tyrosinase and may modulate MITF through p38 MAPK or NF-B, contributing to hyperpigmentation
disorders like melasma (Horrell et al., 2016; Lv et al., 2020).

3.1.4 a-MSH/MCI1R: UV-Induced cAMP/PKA Signaling

In the -MSH/MCIR pathway, ultraviolet (UV) radiation triggers -MSH release, which binds to MC1R and
activates cAMP/PKA signals to upregulate MITF and stimulate eumelanin production; loss-of-function
MCIR variants are associated with fair skin and red hair due to reduced UV protection (Swope & Abdel-
Malek, 2018).
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3.1.5 Phases of Melanin Production

Endothelin-1 (EDN1) and stem cell factor (SCF) are the most critical factors leading to melanin production
and pigment deposition. These factors induce melanogenesis through (MITF) expression and activation,
which in turn induces the expression of pigment-related genes, such as TYR, TRP-1, TRP-2, and
premelanosome protein (PMEL). At this level, melanocytes undergo a four-phase melanin production
process, as follows: (Cichorek et al., 2013; Hirobe et al., 2010; Horrell et al., 2016; Lee et al., 2022;
Maddaleno et al., 2021; Solano, 2014; Swope & Abdel-Malek, 2018; Wu et al., 2001)

Phase I At this stage, vesicles have just formed and appear as transparent spheres without melanin.
They produce glycoproteins such as Pmell7 and MART1. MITF then initiates the next stage of melanin
synthesis.

Phase II The synthesis of melanin occurs through two main pathways:

e FEumelanin Pathway: Tyrosine is converted by tyrosinase into L-DOPA, then further into
DOPAquinone. From here, it can proceed via TYRP-2 and TYRP-1 to form eumelanin, resulting
in darker skin tones. Alternatively, DOPAquinone may convert directly into DHI, also leading to
eumelanin.

e Pheomelanin Pathway: If glutathione or cysteine is present, DOPAquinone is diverted to form
pheomelanin, which produces reddish skin tones.

Higher eumelanin levels lead to darker pigmentation, while increased pheomelanin results in a more reddish
hue.

Phase III Melanin production continues, appearing as brown spherical structures. This phase
involves the presence of tyrosinase, TYRP-1, and TYRP-2.

Phase IV At this phase, melanin is fully matured and appears as intensely black spheres. Tyrosinase
is no longer present; thus, inhibitors at this stage are ineffective. Once melanin synthesis is complete, it
begins migrating to the dendrites of melanocytes. Inside the dendrites, two transport mechanisms, Rab27a
and myosin, facilitate melanin transfer by forming a pathway between the cytoplasm and melanosomes,
enabling efficient delivery to keratinocytes. Hence, inhibiting tyrosinase activity and targeting EDN1 and
SCF is a highly effective approach to suppressing melanin synthesis. Understanding these mechanisms has
led to therapeutic and cosmetic strategies such as MC1R agonists for photoprotection, tyrosinase inhibitors
for hyperpigmentation, and c-KIT-targeted approaches in vitiligo treatment.

3.2 Multi-pathway targeted inhibition of melanogenesis and the synergistic effects of Actience™
Light, BRIGHT Oléoactif® and FISION® GlowPlex in Lumi Radiance Series

Traditional single-pathway inhibitors have limitations across various stages of melanin production—
namely production, maturation, transfer, and degradation—and are influenced by multiple signals (such as
UV exposure, hormones, and inflammation) that converge on melanogenesis through distinct upstream
pathways. Ultimately, these limitations necessitate the adoption of multi-target intervention strategies.
Targeting tyrosinase alone is insufficient for long-term depigmentation, which has prompted the
development of the whitening active 4-n-butylresorcinol. It is found in Actience™ Light and acts
competitively to inhibit tyrosinase (TYR) activity and TRP-1, blocking eumelanin production (Huh et al.,
2010; Kolbe et al., 2013). BRIGHT Oléoactif® is formulated with glabridin (90% TYR inhibition rate) and
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-oryzanol to achieve a "synthesis-transport-metabolism" quadruple blockade (Chen et al., 2016; Hallstar
Beauty, 2022). Whereas FISION® GlowPlex is a combination of nicotinamide (inhibits melanosome
transfer), pea peptide (inhibits TYR), and quinoa extract (antioxidant + promotes metabolism) for
synergistic effects (Errante et al., 2024; Hakozaki et al., 2002; Han et al., 2022; Jun et al., 2012). All three
active ingredients block melanogenesis at multiple pathways as depicted in Fig. 2.

Keratinocyte

BRIGHT OLEOACTIF®

FISION® GLOWPLEX

Skin melanocyte

Fig. 2. Schematic diagram of the melanogenesis pathway and comprehensive pathway-blocking mechanisms and
synergistic effects of (A) Actience™ Light, (B) BRIGHT Oléoactif® and (F) FISION® GlowPlex.

In the nucleus, Actience™Light contains active whitening agent 4-n-Butylresorcinol which plays
the strongest role in the tyrosinase inhibition pathway. The specific mechanisms target tyrosinase (the key
enzyme in melanin production), converting tyrosine to DOPA and then dopaquinone. 4-n-Butylresorcinol
inhibits tyrosinase by mimicking its natural substrate (L- tyrosine) and competitively binding to the
enzyme's active site. Specifically, its phenolic hydroxyl group and alkyl chain interact with the two copper
ions (Cu?") in tyrosinase’s active centre. Eventually, these block substrate binding, inhibiting enzymatic
catalysis and reducing melanin synthesis. The tyrosinase-catalysed oxidation of L-DOPA to L-DOPA-
quinone was monitored using assay-ingredient 3-methyl-2-benzothiazolinhydrazone (MBTH), which reacts
with the quinone to form a stable pink-red dye. The rate of dye formation (measured at 490 nm) in the
presence of different inhibitor concentrations is used to calculate the ICso value. It has been reported that
its half-maximal inhibitory concentration (ICso) is 21 pmol/L, making it 24 times more potent than kojic
acid (ICso = 500 umol/L) and over 500 times more potent than arbutin (ICso > 1 mM) (Kolbe et al., 2013;
Pillaiyar et al., 2017).

An in vitro study shows remarkable inhibitory effectiveness against isolated tyrosinase, but the
results do not fully represent its use in real-life situations. The reported ICso of 21 pmol/L, found in a
purified enzyme setup using MBTH to capture the quinone product, offers an artificial view that might not
reflect its behaviour in living cells. The assay did not take into account physiological challenges, such as
whether the compound is capable of penetrating human skin and entering melanocytes while remaining
stable, enough to arrive at its target within melanosomes. While initial in vitro studies indicated that 4-n-
Butylresorcinol was an effective tyrosinase inhibitor, these results were appropriately acknowledged as
merely a promising chemical foundation. This initial potential indeed spurred the comprehensive
investigations that ensued. Further research validated its effectiveness in human melanocyte cultures by
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decreasing melanin production and demonstrated favourable skin absorption. These findings facilitated its
advancement as a principal cosmetic and clinical depigmenting agent. It is now a well-recognised
component in topical formulations aimed at addressing skin pigmentation conditions such as melasma,
with its safety and biological efficacy corroborated by numerous clinical trials (Huh et al., 2010; Shamanna
et al., 2016)—a direct transition from laboratory to clinical application that substantiates the original in
vitro discovery.

In addition to its effect on tyrosinase, 4-n-butylresorcinol also inhibits TRP-1, an auxiliary enzyme
in melanin synthesis (Huh et al., 2010; Kolbe et al., 2013; Shamanna et al., 2016). TRP-1 catalyses the
oxidation of 5,6-dihydroxyindole-2-carboxylic acid (DHICA) into indole-5,6-quinone, a critical step in
eumelanin production. 4-n-butylresorcinol binds to TRP-1’s hydrophobic pocket, disrupting its function.
By targeting both TYR and TRP-1, it reduces eumelanin synthesis at multiple stages, avoiding the
limitations of single-pathway inhibitors.

At present, numerous ingredients in the existing market affect tyrosinase activity, which is essential
for melanin synthesis, but there are only a few compounds that inhibit TRP-1 activity, which is crucial for
melanin stabilisation. TRP-1 (or TYRP1) works alongside tyrosinase in melanin production; primarily, it
stabilises and darkens melanin. Subsequently, it causes more persistent pigmentation. Therefore, TRP-1
inhibitors are essential for deeper and longer-lasting pigmentation effects. Unlike hydroquinone, the 4-n-
butylresorcinol compound is believed to inhibit selectively melanogenesis without damaging melanocytes.
This makes it a safer long-term option. Due to its non-cytotoxic nature, its frequent use alongside potent
antioxidants makes it part of a holistic strategy for managing hyperpigmentation and the associated
oxidative stress in melanocytes, which may provide benefit in post-inflammatory hyperpigmentation
(PIH)—typically a condition more treatment-resistant due to dermal inflammation (Kim et al., 2012; Rai et
al., 2025).

Meanwhile, as UV exposure begins (refer to Fig. 4), BRIGHT Oléoactif® works comprehensively
to combat pigmentation through quadruple-blocking action: (1) Source inhibition by suppressing tyrosinase
and endothelin-1 (ET-1) to prevent melanocyte stimulation in the nucleus. (2) Blocked melanocyte
differentiation and melanin synthesis while directly inhibiting tyrosinase activity, which controls
pigmentation at its earliest stage. (3) Inhibition of melanosome transfer to prevent pigment deposition. (4)
Termination via anti-inflammatory and antioxidant effects to accelerate pigmentation metabolism (Hallstar
Beauty, 2022). Key active ingredients include liquorice root (Glycyrrhiza glabra) extract, which
competitively inhibits tyrosinase by binding to its copper-ion centre, blocking tyrosine’s oxidation into
DOPAquinone. Rice bran (Oryza sativa) extract contains -oryzanol to neutralise UV-induced ROS and
reduce oxidative stress (Asadollahi et al., 2024; Zhang et al., 2025). Plant-derived phytochemical
compounds are well known for their therapeutic properties. Marshmallow root, rich in mucilage
polysaccharides and flavonoids, soothes irritation, reduces redness and calms the inflammatory cascade.
This removes the main signal that stimulates melanocytes to overproduce melanin (Rezaei et al., 2015).
Rapeseed oil (particularly high-oleic or canola oil) is rich in vitamin E (tocopherols) and other antioxidants.
These compounds neutralise free radicals, protecting melanocytes and surrounding keratinocytes from
oxidative damage, resulting in a more stable microenvironment. This multi-action approach effectively
controls pigmentation from initial triggers through synthesis, transfer and oxidation for complete
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brightening benefits. The natural formulation works synergistically to provide safe yet potent results
suitable for sensitive skin.

FISION® GlowPlex is an innovative triple-action formula that achieves highly effective skin
brightening through three synergistic blockades of melanin pathways. Its multi-action mechanism works
by: (1) directly inhibiting tyrosinase activity to block the initial step of melanin synthesis (tyrosine to
dopaquinone conversion). Pea peptides competitively bind to tyrosinase's copper active site, effectively
blocking the conversion of tyrosine to dopaquinone. (2) Interrupting melanosome transfer from
melanocytes to the keratinocyte layer to reduce epidermal pigment deposition. Niacinamide's ability to
disrupt PAR-2-mediated melanosome transport from melanocytes to keratinocytes prevents epidermal
pigmentation. (3) Neutralising free radicals to minimise UV-induced oxidative stress while accelerating
cellular turnover to promote the shedding of pigmented dead skin cells (TRI-K Industries, 2021). The
formula accelerates melanin clearance through a dual approach where quinoa polyphenols provide potent
antioxidant protection against free radicals, while quinoa polysaccharides promote cellular turnover to
enhance the shedding of pigmented cells. The multi-targeted strategy ensures comprehensive brightening
effects while supporting skin renewal and antioxidant defence (Fig. 3).

Surface — }== Niacinamide
! = Melanin distribution & dispersion
e control to epidermis.
Upper
keratinocytes Pea E"jn.ﬂ”
Melanogenesis inhibition / dark
spots/ hyperpigmentation reduction.
Melanosomes— Niacinamide & Pea Extract
Melanosome transfer & formation
" inhibitors.
Basal { Pea Extract & Quinoa Seed Extract
keratinocytes Melanin transfer inhibition from melanocytes
to keratinocytes.
Melanocyte —

Fig. 3. FISION® GlowPlex: A multi-target approach for comprehensive brightening by addressing pigmentation at
manifold stages from signal inhibition to melanin synthesis, transfer and oxidation (TRI-K Industries, 2021).

In short, the e’thereal Lumi Radiance collection by a Malaysian brand targets multiple nodes of the
melanogenesis pathway and every critical stage of pigmentation development:

i. UV-Induced Signal Blockade: Intercepts melanocyte activation signals triggered by UV exposure
at the source.

ii. MITF Inhibition & Tyrosinase Suppression: Targets the MITF pathway to reduce tyrosinase
production and directly inhibits tyrosinase’s catalytic activity, disrupting all four key melanin
synthesis stages.

iil. Melanosome Transfer Interception: Blocks melanosome transport to keratinocytes, preventing
visible pigmentation.

https://doi.org/10.24191/1IJPNaCS.v9i1.01 ©UITM Press, Universiti Teknologi MARA


https://doi.org/10.24191/IJPNaCS.v9i1.01
https://doi.org/10.24191/IJPNaCS.v9i1.01

9 Lee et al. / International Journal of Pharmaceuticals, Nutraceuticals and Cosmetic Science (2026) Vol. 9, No. 1

iv. Pigment Clearance & Exfoliation: Enhances skin turnover to shed pigmented keratinocytes,
accelerating melanin removal.

This end-to-end approach may contribute to a broad spectrum of brightening effects which function
from prevention to correction for a radiant and more even-toned skin.

4. PRODUCT SAFETY: COSMOS AND ECOCERT CERTIFICATION

The belief that natural ingredients are inherently safer or more effective than synthetic ones lack
strong scientific support. While plant and mineral-derived substances are often seen as harmless, their safety
depends on various factors (ECOCERT Group, 2026; COSMOS-standard AISBL, 2025):

e Chemical Complexity: Natural extracts contain hundreds of constituents, some of which may
exhibit toxicity, allergenicity or unintended pharmacological activity. For instance, botanical
extracts in cosmetics (e.g., tea tree oil, fragrance blends) are common contact allergens to some
individuals (de Groot & Schmidt, 2016; Simpson et al., 2004).

e Dose-Response Relationships: Even biologically compatible compounds such as essential oils and
alkaloids can provoke adverse effects at inappropriate concentrations. The high dosage of citrus
oils in leave-on products can make the skin susceptible to phototoxicity when exposed to UV light.
This response primarily results from compounds known as furocoumarins, which become
activated by UV radiation and inflict harm on skin cells (Mioduszewski & Beecker, 2015).

e Contaminant Risks: Pesticide residues, heavy metals and microbial contamination may persist in
raw materials without stringent purification (Ajayi et al., 2024; Rubin & Brod, 2019).

Thus, the label “natural” does not guarantee safety as it depends on purification methods,
concentration used and toxicological evaluation. Comprehensive evaluation and preclinical testing are
essential for all ingredients, and certification from an independent authority is crucial to ensure product
safety and effectiveness.

Cosmetic Organic and Natural Standard (COSMOS) is the leading certification system recognised
globally for organic and natural cosmetics. Developed collaboratively by five prominent European
certification organisations—BDIH from Germany, Cosmebio and ECOCERT from France, ICEA from
Italy and the Soil Association from the UK—COSMOS establishes a comprehensive international
framework for certification in the cosmetics industry. This initiative ensures uniformity in the standards
applied to natural and organic cosmetic products across the globe.

Specifically for skincare raw material ingredients, the ECOCERT certification system implements a
comprehensive three-tier verification process for skincare ingredients, ensuring their integrity and safety.
Firstly, it assesses sustainability by aligning with the United Nations Sustainable Development Goals
(SDGs), promoting environmentally responsible practices. Secondly, it evaluates purity by adhering to the
ISO 16128 international standard, which governs Natural and Natural-Derived Ingredients. Lastly, the
system ensures non-toxicity through rigorous toxicological assessments that comply with Organisation for
Economic Co-operation and Development (OECD) standards, thereby guaranteeing that the ingredients are
safe for consumer use. This meticulous certification process ultimately fosters the development of skincare
formulations that are not only effective but also safe and sustainable.
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A comprehensive scientific evaluation framework is utilised to assess ecological impact, traceability
and biochemical efficacy. This includes Life Cycle Assessments that monitor the carbon footprint from raw
material cultivation to product disposal, compliance with Restricted Substance Lists per EU regulations
(EC No 1223/2009) and validation of biological efficacy through in vitro testing, reflecting a zero-tolerance
policy on animal testing. To ensure supply chain transparency, certified ingredients undergo rigorous audits,
allowing traceability from raw material sources to retail outlets. Independent testing is performed by
laboratories accredited by the International Laboratory Accreditation Cooperation (ILAC), ensuring the
validity of safety and efficacy data, such as skin irritation tests conducted in ILAC-MRA accredited labs.
Compliance is dynamic, with annual updates to certifications to align with regulatory changes and
international sustainability standards. In return, this commitment to market value offers consumers three
assurances: (1) all environmental claims are data-backed, (2) each product batch is traceable via a
certification number, and (3) supplier social responsibility assessment reports are publicly accessible,
ensuring ethical transparency.

The key ingredient in e’thereal Lumi Radiance Emulsion, BRIGHT Oléoactif®, is notable not only
for its effectiveness but also for its dedication to sustainability and organic integrity. Certified organic by
COSMOS, this exceptional component boasts an impressive 84% organic content, ensuring compliance
with rigorous standards for purity and environmental stewardship (Fig. 4(a)). This high level of organic
materials demonstrates a commitment to leveraging the benefits of nature while reducing reliance on
synthetic additives. By integrating BRIGHT Oléoactif® into its formulation, Lumi Radiance Emulsion not
only boosts the skin's radiance but also responds to the increasing consumer demand for products that are
both potent and eco-friendly.

ABOUTUS -  COSMOS-STANDARD  CERTIFICATION -  DATABASES DOCUMENTS  CONTACT

Commercial name PPAIX PPAIOrganicX CPAI% CPAIOrganicX PeMoX NNIX TotalBioX Companyname Certified by

ECOCERT
GREENLIFE

BRIGHT Oléoactif®  Polyglyceryl-3  88.00% 8400 % 12.00 % 0% 0% 0% 84.00% Hallstar France

COSMOS
CERTIFIED

ABOUTUS * COSMOS-STANDARD  CERTIFICATION *  © S * DOCUMENTS  CONTACT

PPAI% CPAI% PeMoX NNI% Companyname Certified by Functions Restrictions  Version

NaturePop® Py S Satham [Pea) 0% 1500% 0%  120% TRI-Kindust el 4
aturePep® Pe S | o %S GREENLIFE rmunvN

ECOCERT
0%  950% o% L00%  TRI-K Industries COSMOS 4

GREENLIFE APPROVED

Fig. 4. COSMOS database search on (a) BRIGHT Oléoactif® and (b) Fision® GlowPlex (COSMOS-standard AISBL,
2025).

The e’thereal Lumi Radiance serum stands out in the skincare industry with its innovative formulation
featuring Fision® GlowPlex, a blend of two COSMOS-approved ingredients: NaturePep® pea extract and
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NaturePep® quinoa extract (Fig. 4(b)). NaturePep® pea extract is rich in peptides and antioxidants that
nourish the skin and enhance radiance, while NaturePep® quinoa extract provides essential amino acids
and vitamins for hydration and elasticity. Together, these ingredients in Fision® GlowPlex significantly
brighten, rejuvenate, and restore the skin's natural glow. This thoughtfully curated combination highlights
the serum's commitment to high-quality, sustainable ingredients and its effectiveness in addressing common
skin concerns, making it a vital addition to any skincare routine.

In addition, the whitening active in e’thereal Lumi Radiance Night Booster, Actience™ Light (4-n-
butylresorcinol), demonstrates superior efficacy in inhibiting TRP-1 and tyrosinase, along with satisfactory
photostability, safety, effectiveness and tolerability. This effectiveness is also reflected in the increasing
number of approved patents for cosmetic formulations containing this compound (Resende et al., 2022). A
record of 14 patents was granted in 2021 for depigmenting cream compositions featuring 4-n-
butylresorcinol. In comparison, several current whitening agents exhibit limitations, including potential
side effects such as contact dermatitis, allergic reactions or heightened skin sensitivity.

As a local Malaysian product, the e’thereal Lumi Radiance series is registered with the National
Pharmaceutical Regulatory Agency (NPRA), under the Ministry of Health Malaysia, which is the primary
body responsible for regulating cosmetic products. The NPRA plays a crucial role in safeguarding
consumers’ interests and protecting market efficiency. Typically, prior to marketing, a local Product
Notification Holder is required to submit product information through the Cosmetic Notification Portal to
receive a Notification Number, which must be displayed on the product label. The regulations, primarily
governed by the Control of Drugs and Cosmetics Regulations 1984, mandate adherence to ingredient lists
(both positive and negative), a safety assessment conducted by a qualified assessor, the upkeep of a Product
Information File, compliance with Good Manufacturing Practice (GMP), and bilingual labelling. The
NPRA also implements post-market surveillance by conducting monitoring, testing, and imposing penalties
for non-compliance, thereby ensuring consumer safety without the necessity of pre-market approval.
Overall, adhering to NPRA regulations constitutes the essential minimum requirement for legal market
entry in Malaysia, while voluntary international certifications such as COSMOS and ECOCERT signify a
brand's dedication to elevated standards in safety, organic sourcing, and sustainable development.
Collectively, they establish a "dual assurance" that fosters consumer trust.

s. CONCLUSION

Consumers are progressively seeking depigmenting cosmetic options due to the considerable effect of skin
pigment irregularities on their quality of life. However, it is essential to prioritise product safety above
aesthetic appeal, particularly in markets where unregulated products remain prevalent. This review
highlights how brands such as e’thereal have adopted multi-pathway, plant-based actives to address
pigmentation concerns while aligning with global safety and sustainability standards. Each product in the
e’thereal Lumi Radiance series is meticulously formulated with a blend of natural ingredients and
scientifically backed compounds designed to target hyperpigmentation while nourishing the skin. By
prioritising both efficacy and safety, e’thereal aims to empower consumers to embrace their natural beauty
without compromising their health. This holistic approach not only addresses the aesthetic concerns
associated with uneven skin tone but also fosters a deeper understanding of skin care as an integral part of
overall well-being. Future research should focus on optimising formulations and improving bioactive
ingredient delivery systems, such as nanotechnology and sustained-release mechanisms. Given Malaysia's
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abundance of natural herbal resources, the integration of herbaceous and traditional herbs into skincare
applications can yield promising results.
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