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) Abstract: Skin radiance, clarity, smoothness, hydration, and uniformity of tone

ety are integrated cosmetic phenotypes shaped by epidermal barrier function, surface

) microrelief, pigmentation, redox balance and dermal extracellular matrix

Published on: integrity. This review appraises Biotex C CREAM, a single-active formulation

31.08.2026 whose botgnical ingredient is Phyllqnthus emblicg (amla) ﬁu.it pulp extract,

Published by: gonﬁmed in the manufa.cturf:r—supphed.ra}w—materlal.spemﬁcatlon, Whlch also

Futuristic identifies the product's vitamin C as deriving from this extract. Amla is among

o the richest natural vitamin C sources documented in the peer-reviewed literature,

P ubhcatlor?s at 193-720 mg/100 g across varieties and a mean of 496 mg/100 g across fifty-

2026| A(}l rights one germplasm accessions; ascorbic acid has been quantified at 0.4% w/w in the
reserved.

fruit and 1.28% w/w in the traditionally processed fruit, and at 3.25% w/w in a
dried aqueous extract, with content figures method-dependent and a finished-
product claim resting on chromatography that resolves co-eluting mucic acid
gallates. Because the active is a fruit extract rather than a fixed oil, the P.

Creative emblica extract literature applies to it directly rather than by analogy: UVB and
Commons UVA keratinocyte protection, tyrosinase and melanogenesis modulation, MMP-1
Attribution 4.0 suppression with procollagen support, and hyaluronidase inhibition. Topical
International ascorbate has characterised human activity in collagen gene expression and
License. pigment uniformity, with delivery of the free acid governed by finished-product

1. Introduction

pH and its behaviour in an emulsion by formulation design. Human evidence for
the species is encouraging: a standardised amla branch extract significantly
reduced melanin index against vehicle with concurrent elasticity gains, an amla-
Centella emulsion improved hydration at both facial sites tested, and across three
small patch-test cohorts totalling eighty participants the tested Amla preparations
produced no reported erythema or oedema under the respective study conditions.
Two routine measurements — ascorbate content and pH of the finished cream —
would convert this ingredient-level rationale into direct product evidence.

Keywords: Phyllanthus emblica; Emblica officinalis; Amla; fruit pulp extract;
ascorbic acid; vitamin C; Biotex C CREAM; topical delivery; stratum corneum;
oxidative stress; melanogenesis; tyrosinase; collagen; hydration.

Human skin is simultaneously a physical barrier, an immunologically active tissue, a metabolic interface,
and the most visible site of changes in hydration, pigmentation, texture, and structural integrity. The
appearance described as healthy, clear, luminous, or radiant skin does not arise from one biochemical
pathway. It reflects the combined condition of the stratum corneum, epidermal differentiation, surface
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lipids, pigment distribution, antioxidant defence, inflammatory balance, and the dermal extracellular
matrix.

The stratum corneum is particularly important to visible skin quality. Corneocytes are embedded
within an extracellular lipid matrix containing ceramides, cholesterol, and free fatty acids. Adequate
hydration supports corneocyte flexibility and a smoother surface microrelief, whereas barrier disruption
can increase transepidermal water loss, roughness, scaling, and the perception of dullness. Lipid-rich
topical preparations can influence this superficial environment through emollient film formation,
interaction with extracellular lipids, and changes in water evaporation and friction.

Environmental oxidative stress provides a second mechanistic axis. Ultraviolet exposure can
increase intracellular reactive oxygen species in keratinocytes and can alter inflammatory and apoptosis-
associated mgnalhng ; in human dermal fibroblasts, ultraviolet stress also contributes to extracellular
matrix degradatlon Reactlve oxygen species can activate stress pathways involving MAPK, AP-1, and
NF-kB %] and can promote matrix metalloproteinase activity while disturbing collagen homeosta51s (24,
These processes provide a biological rationale for evaluating topical botanicals with antioxidant and
barrier-active properties.

Amla is currentl accepted taxonomically as Phyllanthus emblica L.; Emblica officinalis Gaertn.
is a recognized synonym"". The species has a chemically diverse profile that varies substantially by plant
part . and published compositional data for a single plant part also differ with the extraction method
applied. Skin-relevant investigations using fruit or branch preparations of this species have reported
antioxidant, pigmentation-modulating, procollagen-supportive, matrix-metalloproteinase-related, and
hydration-relevant effects ' "', Because the confirmed active of Biotex C CREAM is itself a fruit-pulp
extract, this body of evidence is treated in this review as directly ingredient-relevant, while its quantitative
delivery from — and efficacy within — the finished Biotex vehicle remains to be demonstrated.

Biotex C CREAM is evaluated as a single-active Amla-based topical formulation whose botanical
active is Phyllanthus emblica (amla) fruit pulp extract — an extract of the fruit pulp, confirmed in the
manufacturer-supplied raw-material specification, and the sole botanical ingredient of the formulation. The
specification further identifies the product's vitamin C content as deriving from this extract. Because the
active is an extract rather than a fixed oil, the extract literature is applicable to the Biotex active as
ingredient-level evidence throughout this review, whereas delivery and efficacy within the finished cream
require product-specific demonstration. The intended cosmetic positioning includes support for natural-
looking brightness and glow, protection against daily oxidative stress, improvement in the appearance of
tone and clarity, and maintenance of smoothness and hydration. The product-centred question is therefore:
which effects are supported by human and mechanistic evidence for amla extract actives of the confirmed
type, and which remain unsubstantiated until the finished cream — including its vitamin C concentration
and stability — is analytically characterised and clinically tested?

2. Scope and method of evidence appraisal

This critical narrative review prioritised skin-specific and topical evidence concerning Phyllanthus
emblica/Emblica officinalis, together with established literature on topical lipid-vehicle dermal behaviour,
stratum-corneum penetration, follicular delivery, cutaneous metabolism, melanogenesis, and dermal
ageing. PubMed, PubMed Central, Scopus and publisher platforms were searched from database inception
to August 2026, without language restriction, using combinations of the terms "Phyllanthus emblica",
"Emblica officinalis", "amla" and "emblic" with "skin", "topical", "keratinocyte", "fibroblast",
"melanogenesis", "tyrosinase", "matrix metalloproteinase"”, "stratum corneum", "hydration" and
"photoaging"; the reference lists of retrieved articles were hand-searched. Records were eligible if they
reported skin-relevant chemical, cellular, enzymatic, ex vivo, or human data for a defined P. emblica
preparation, or if they characterised the dermal behaviour of topical lipid vehicles. Records were excluded
if they reported only oral or systemic outcomes, if the botanical identity of the test material could not be
established, or if no primary data were presented. Reference verification used PubMed, PMC, publisher
journal platforms, DOI records, and authoritative taxonomic databases. For each journal article, title,
authors, journal, year, volume or article number, and DOI were matched against at least two authoritative
or independent records where available.

Evidence was stratified by material type and by study design. Human controlled evidence was
weighted above human uncontrolled evidence, followed by ex-vivo/in-vitro evidence and mechanistic
generalisation. Findings obtained from amla fruit-pulp or fruit extracts were considered directly relevant to
the confirmed product active, which is the main and single botanical ingredient of Biotex C CREAM;
findings from other preparations of the species (juice, powder, branch, and leaf material) were treated as
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preparation-dependent species evidence, because botanical identity alone does not establish chemical
equivalence across plant parts™®); general topical-lipid studies were used to explain the dermal behaviour of
the cream's lipid phase but not to claim Amla-specific efficacy. In a compact risk-of-bias appraisal of the
randomised Amla trials, the principal limitations were small samples (20—-60 participants), single-centre
designs, and single-blinding in one trial''*!, while two trials reported double-blinding""*".

3. Product framing and intended cosmetic outcomes

Biotex C CREAM is considered a topical skin-care preparation whose botanical active is Phyllanthus
emblica (amla) fruit pulp extract — an extract of the fruit pulp that constitutes the main and single
botanical active of the formulation, as confirmed in the manufacturer-supplied raw-material specification.
The specification further states that the product's vitamin C content is derived from this amla extract.
Throughout this review, "Amla extract" refers to this confirmed fruit-pulp-extract active, and ascorbic-
acid-related vitamin C content is treated as an ingredient-level property consistent with the published
phytochemistry of amla fruit'®'*. The proposed cosmetic outcomes comprise five domains: natural-looking
brightness and radiance, protection from daily oxidative stress, more even-looking tone and clarity,
maintenance of smoothness, and maintenance of hydration.

The phrase "natural glow" is not a single physiological endpoint. Scientifically, visible radiance is
better understood as an optical phenotype produced by surface smoothness, hydration, pigment uniformity,
and tissue structural quality. The cream vehicle remains part of the product mechanism: release of the
aqueous/lipid phases, spreading, residence time, occlusion, emulsifier composition, and partitioning of
ascorbic acid and polyphenols into the stratum corneum can all influence performance. Finished-product
activity therefore reflects the interaction of active identity, active concentration, chemical composition,
vehicle, stability, release, and cutaneous deposition. The finished product as supplied is shown in Figure 1.

C.-CREAM

DIOTEXC.CREAM

.

WEhd K3INVEYE

wb o7

g IC-CREAM

Fig 1: Biotex C CREAM, the finished topical formulation appraised in this review. Image supplied by the
manufacturer and reproduced with permission, for product identification only; no efficacy claim is made or
implied by it.

4. Phytochemical architecture of the Amla raw material
4.1 Botanical identity and plant-part specificity

Phyllanthus emblica L. is an accepted species in the family Phyllanthaceae, and Emblica officinalis Gaertn.
is recognised as a homotypic synonym by the Royal Botanic Gardens, Kew"'; the Kew placement is
followed here. Different anatomical parts of the plant — fruit, seed, branch, leaf, bark, and root — yield
materially different chemical profiles™, and botanical identity alone is insufficient to define composition.
For Biotex C CREAM, the raw material is confirmed as amla fruit pulp extract — an extract of the fruit
pulp — constituting the main and single botanical active. Items still to be documented analytically for this
specific material are the ascorbic acid concentration in the finished cream across shelf life, the major
phenolic markers (gallic acid, ellagic acid), and the extraction solvent/process used.

4.2 Ascorbic acid chemistry of the confirmed fruit-pulp-extract active

For this product, the manufacturer-supplied specification attributes the vitamin C to the amla fruit pulp
extract. Batch-level HPLC quantification in the finished cream, by a method meeting that resolution
requirement, is a single defined analysis that would place the figure beyond question.
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4.3 Polyphenolic and antioxidant chemistry of the fruit pulp

Because the confirmed active is itself a fruit extract, this chemistry — resolved in P. emblica fruit by mass
spectrometry to more than a hundred phenolic constituents dominated by mucic acid gallates and
galloylglucoses''! — is ingredient-level rather than remote background, a materially stronger footing than
that available to a product formulated around an isolated fraction or a fixed oil. Establishing the marker

profile of this particular extract is what allows individual quantitative findings to be attributed to it.

Table 1: Phytochemical domains of amla and their applicability to the fruit-pulp-extract active
of Biotex C CREAM

Applicability to
Phytochemical Representative . Skin-relevant  the Biotex
. . Evidence source . .
domain constituents rationale fruit-pulp-
extract active
Ascorbic acid ~ Ascorbic acid. Reported ~ Fruit and fruit- Antioxidant High — fruit
(vitamin C) values are matrix- and extract redox support;  pulp extract is
method-specific and are  literature!' '], collagen the confirmed
not directly comparable:  chromatographic ~ biosynthesis single active;
fresh fruit 193-720 resolution cofactor finished-cream
mg/100 g"*; mean 496 caveat!'” biology assay required
mg/100 g across fifty- for quantitative
one germplasm claims
accessions'”; 0.4% w/w
in fruit and 1.28% w/w
in traditionally processed
fruit, by HPLC-DAD!"";
3.25% w/w in one dried
aqueous extract"®!
Hydrolysable Emblicanin-type and Fruit-extract Redox and High at
tannins gallotannins literature!"*"! antioxidant ingredient level;
activity quantitative
delivery requires
finished-product
confirmation
Phenolic acids  Gallic, ellagic, Fruit/branch Antioxidant, High at
chlorogenic, ferulic, extracts'>” pigmentation-  ingredient level;
sinapic acids and enzyme- confirmation in
related the Biotex
mechanisms vehicle required
Flavonoids Quercetin, kaempferol Fruit extracts'*")  Antioxidant High at
glycosides and signalling  ingredient level;
relevance confirmation in
the Biotex
vehicle required
Triglyceride Minor lipid fraction of Fruit chemistry’®®  Emollient Low-to-
fatty acids the fruit contribution moderate —

within cream
base

peripheral to the
extract's
principal
hydrophilic
chemistry
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AMLA FRUIT PULP EXTRACT
Phyflanthus emblica - sole botanical active

! } ! !

ASCORBIC ACID HYDROLYSABLE TANNINS PHENOLIC ACIDS FLAVONOIDS
Vitamin C Mucic acid gallates 2 Osarcad
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SKIN-RELEVANT | SKIN-RELEVANT MECHANISM SKIN-RELEVANT MECHANISM | SKIN-RELEVANT MECHANISM
Antioxidant Redox buffering Tyrosinase /| melanogenesis Antioxidant
Collagen ¢ Enzyme interaction MMP regutation Cell signalling
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WHAT WOULD CONVERT INGREDIENT-LEVEL CHEMISTRY INTO PRODUCT-LEVEL EVIDENCE

Ascorbic acid in the finished cream by chromatography resalving co-eluting mucic acid gallates
Gallic and ellagic acid markers extract concentration in the cream finished-product pH - stability across shelf life

Fig 2: Phytochemical map of the amla fruit pulp extract, the confirmed sole botanical active. Each
constituent domain is anchored to the skin-relevant mechanism it is reported to act through, and the lower
panel lists the finished-product analyses that would carry this ingredient-level chemistry to product-level
evidence.

5. Cutaneous disposition of a topical amla fruit-pulp-extract cream
5.1 Surface deposition and vehicle transformation

After application, the vehicle distributes the formulation across corneocytes, skin furrows, and follicular
openings, then governs evaporation, release, and residence at the skin surface. Emollient lipids in the
cream base can provide lubrication and film formation, while the magnitude of any occlusive or hydration
effect depends on the complete vehicle®™ ). These superficial actions do not require deep dermal
penetration.

5.2 Stratum corneum as the principal absorption interface

The stratum corneum's ordered extracellular lipid domains (ceramides, cholesterol, free fatty acids) permit
ready partitioning of lipo?hilic molecules, whereas hydrophilic molecules follow different and generally
more restricted pathways'*\. This is the decisive physicochemical constraint for the Biotex active: ascorbic
acid and phenolic acids are small, but polar species, so their permeation is governed by solubility, partition
behaviour, and vehicle design rather than by passive lipid affinity. No Biotex-specific dermatokinetic data
(tape-stripping, skin concentrations) are currently published.

5.3 Constituent-dependent penetration of the extract

The extract's hydrophilic constituents may be distributed by the vehicle and retained in the superficial
stratum corneum, where ascorbic acid can contribute a localised antioxidant reservoir; delivery to viable
epidermis is vehicle- and pH-dependent and must not be assumed. Tannins additionally bind proteins and
exert astringent surface interactions, which can contribute to sensory effects but should not be equated with
deep absorption. The balance among free and bound Polyphenols, pH, and formulation architecture
determines whether the barrier interaction is favourable®**",

5.4 Follicular route

. . . . [23.24 .
Follicular openings can act as secondary penetration pathways and reservoirs’>>*; however, no evidence

indicates that Biotex C CREAM is selectively follicle-targeted, and follicular deposition should be
presented as a plausible secondary route rather than a demonstrated product mechanism.

6. Cutaneous enzymatic processing
6.1 Skin is metabolically active

Human skin is not an inert membrane. Native and reconstructed human skin express numerous Phase I and
Phase II xenobiotic-metabolising enzymes, although their expression and catalytic capacity are generally
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lower than in liver™. Relevant activities include esterases, oxidoreductases, cytochrome-P450-associated
enzymes, dehydrogenases, transferases, and antioxidant systems.

This metabolic capacity creates a biochemical barrier superimposed on the physical stratum-
corneum barrier. The concentration ultimately experienced by viable skin cells therefore depends not only
on penetration but also on local transformation.

6.2 Enzymatic processing is more accurate than "enzymatic activation"

The term enzymatic activation implies that an inactive precursor is converted by a defined enzyme into a
specific active product. No evidence currently demonstrates that amla fruit pulp extract in Biotex C
CREAM behaves as a prodrug with a defined activation step. The scientifically appropriate description is

cutaneous enzymatic processing or biotransformation.
Human skin has measurable esterase activity and can hydrolyse ester-containing topical

molecules?®®

. This establishes the general principle that ester-containing molecules — including

polyphenol esters potentially present in the extract — may undergo local hydrolysis, but it does not prove
enzymatic transformation of any specific amla extract constituent in the Biotex vehicle.

6.3 Redox lability of ascorbic acid in the vehicle

Esterified derivatives offer no escape from this: a
open to cleavage, in solution and in emulsion alike

[27]

Palmitate group at the 6-position still leaves the ester

Table 2: Expected cutaneous location and possible local processing of the constituents of the
amla fruit-pulp-extract active and of the cream'’s lipid phase.

Constituent Expected Potential processing Plausible Confidence

class principal location contribution

Ascorbic acid  Stratum corneum Oxidation to Localised Moderate —

(vitamin C) reservoir (pH- and  dehydroascorbic acid surface requires
vehicle- and beyond antioxidant finished-cream
dependent); limited reservoir assay and tape-
viable-epidermal stripping data
delivery possible

Hydrolysable Surface; corneum-  Protein Surface Moderate

tannins associated protein  binding/astringency; antioxidant and  ingredient-level
binding partial hydrolysis sensory effects

possible

Phenolic acids  Superficial stratum  Conjugation/oxidation if ~Antioxidant Species-level

(gallic, ellagic, corneum; limited delivered support literature;

chlorogenic) viable-epidermal vehicle-
delivery expected dependent

Flavonoids Variable Phase II metabolism if ~ Antioxidant Requires

(quercetin, delivered and signalling  finished-product

kaempferol effects confirmation

glycosides)

Emollient lipid  Surface/upper Partial lipolysis possible Emolliency, Strong general

phase (cream stratum corneum lubrication, formulation

base) reduced water  evidence

evaporation

694



Leroy Rebello et al.,/Int. J. Pharmacy & Industrial Research, 16(3) 2026 [689-710]

‘ AMLA-EXTRACT CREAM APPLIED TO SKIN

v
CONSTITUENTS SEPARATE BY MOLECULAR SIZE AND POLARITY
Partiticn tehaviour. not botanicad orgin, detenmines how far each travess

SURFACE AND UPPER INTERCELLULAR AQUEOUS PHASE
STRATUM CORNEUM LIPID DOMAINS OF THE VEHICLE

Ellagitanning, galloyigluceses Gallic acig 1170 Da) Asc it =)

(500-10004+ Da) eflagic acid {202 Da) FLOPVIS e

e < : Stratumn-comewm entry only
Surface anticcsdant capacity. Limited partitioning plausible, . ah A
not expected to cross :h'.: bar{n:r reicased by ester hydrolyss beiow about pH 3.5
well supported E plausible formulation-dependent
4 ¥ *

CELLULAR SIGNALLING IN THE VIABLE EPIDERMIS

Antioxigant, maianogenic and matrix pathways becoms accessdie ondy for constituents that reach living cefis
at sufficient local concentration — not yet dermonstrated for this formulation

Fig 3: Proposed local dermatokinetic model for the amla fruit-pulp-extract active. Constituents are
grouped by the compartment their molecular size and polarity predict, with confidence graded accordingly:
surface and upper stratum-corneum effects are well supported, limited partitioning of the smaller phenolic
acids is plausible, and delivery of ascorbic acid is governed by finished-product pH.

7. Oxidative stress and antioxidant mechanisms

Reactive oxygen species are continuously generated in skin and increase with ultraviolet and
environmental stress. Excessive ROS can oxidise membrane lipids and proteins, influence inflammatory
pathways, and promote matrix-degrading signalling. Amla fruit-pulp-extract chemistry provides some of
the strongest skin-specific mechanistic evidence available for the confirmed active class. Amla fruit pulp
extract, the confirmed Biotex active, delivers ascorbic acid together with polyphenols whose combined
antioxidant action exceeds that of ascorbic acid alone!'™; the published fruit-extract data below are
therefore direct ingredient-level evidence for this active rather than remote species-level background.

In UVB-challenged HaCaT keratinocytes, a chemically characterised P. emblica fruit extract
(containing ascorbic acid, gallic acid, ellagic acid, chlorogenic acid, and quercetin) lowered several
intracellular oxidant readouts and moderated downstream stress and inflammatory responses, including
AP-1/NF-kB-associated signalling'"!. A separate keratinocyte study using UVA and UVB models reported
attenuation of oxidative injury together with effects on ERK/TGF-B/Smad- and MAPK/AP-1-related
pathways'”. In human dermal fibroblasts, an Emblica officinalis fruit extract protected procollagen I
against UVB-induced depletion and inhibited UVB-induced MMP-1; the authors attributed this to radical-
scavenging capacity rather than to a directly measured oxidative endpoint”’!. These studies converge on
redox protection and matrix preservation for the species' fruit chemistry. They support the conservative
cosmetic phrase "helps support cutaneous antioxidant defence against daily oxidative stress." They do not
justify claiming that Biotex C CREAM prevents photodamage clinically unless such effects are
demonstrated with the finished product.

8. Melanogenesis and pigment uniformity
8.1 Core melanogenic pathway

Melanin synthesis is physiologically protective and should not be framed as an undesirable process.
Cosmetic brightening is more appropriately understood as modulation of excessive or uneven
melanogenesis and improvement of pigment uniformity. A central melanogenic pathway involves alpha-
melanocyte-stimulating hormone, MCIR, cAMP/PKA/CREB si§nalling, MITF, and downstream
melanogenic enzymes including tyrosinase, TRP-1, and TRP-2/DCT™.

Tyrosinase catalyses critical early reactions converting L-tyrosine to L-DOPA and dopaquinone.
Because of this rate-limiting role, tyrosinase is a major mechanistic node in pigmentation research!®.
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8.2 Amla-associated melanogenesis modulation

In B16F10 melanocytic cells, P. emblica fruit-extract powder reduced cellular melanin and altered the
expression of MITF and downstream melanogenic proteins, including tyrosinase, TRP-1, and TRP-2;
enzyme testing also showed tyrosinase inhibition!""". Because this model uses a murine melanoma cell line
and a fruit extract, it supports an ingredient-level mechanism rather than clinical brightening of human skin
by the finished Biotex cream.

The standardised Amla branch preparation studied by Chaikul and colleagues showed antioxidant
activity, tyrosinase inhibition, reduced cellular melanin content, TRP-2 inhibition, and MMP-2 inhibition
in preclinical assays before being incorporated into a topical gel for human testing'”. This sequence
strengthens ingredient-level plausibility, but the preparation was a phenolic-rich branch extract and should
not be treated as chemically equivalent to the confirmed fruit-pulp-extract active; equivalence between
branch and pulp preparations requires analytical comparison.

8.3 Translating melanogenesis into brightness and clarity

Cosmetic brightness should not be interpreted as bleaching or changing intrinsic skin colour. A more
defensible model is that pigment uniformity, hydration, and surface smoothness combine to improve
optical homogeneity. Thus, melanogenesis modulation + improved hydration + reduced microtexture
irregularity can produce a brighter and clearer-looking complexion without implying elimination of normal
melanin.

9. Extracellular matrix and dermal structural support

Dermal fibroblasts maintain much of the extracellular matrix, including type I and III collagen, elastic
fibres, proteoglycans, and glycosaminoglycans. Ageing and environmental oxidative stress increase matrix
metalloproteinase activity and impair TGF-B-associated collagen synthesis, contributing to fragmentation
of dermal collagen and loss of mechanical integrity'*.

In cultured human skin fibroblasts, Amla extract increased procollagen output, reduced MMP-1
production, and increased TIMP-1; MMP-2 was not clearly altered in that model'”. The UVB fibroblast
study described in Section 7 additionally reported hyaluronidase-inhibitory activity for the same extract.
Further work supports the same matrix-oriented direction: primary mouse fibroblasts showed increased type I
procollagen and dose-dependent collagenase inhibition after P emblica extract exposure™". In an enzyme-
based comparative study, an ethanol Amla fruit extract showed the most potent antioxidant activity of the
three materials tested but only moderate MMP-1, MMP-2 and elastase inhibition, the strongest enzyme
inhibition being observed for Manilkara zapota™®. These findings expand the preclinical matrix evidence for
the species and, because the confirmed active is itself a fruit-pulp extract, are directly ingredient-relevant;
they nonetheless remain preparation- and model-specific, and none demonstrates an effect of the finished
Biotex cream.

These data support the concept of extracellular-matrix preservation as ingredient-level supporting
evidence for the extract active, but should not be converted into a product claim that Biotex C CREAM"
rebuilds collagen."

More recent mechanistic work has also broadened the field. A 2025 study using senescent human
dermal fibroblasts and ageing mice implicated aquaporin-3 in P. emblica-associated anti-ageing effects and
identified gallic acid as a candidate active constituent”"). Because that study was not a clinical topical trial
of the Biotex formulation, it is best treated as emerging ingredient-level mechanistic evidence rather than
finished-product claim substantiation.

10. Hydration mechanisms

Hyaluronic acid contributes to water retention and viscoelasticity within the skin. Amla fruit extract
demonstrated in-vitro hyaluronidase-inhibitory activity™”), providing a plausible biochemical connection
between Amla phytochemistry and matrix hydration. However, this does not establish that topical amla
extract increases hyaluronic acid in human skin.

For Biotex C CREAM, the most direct hydration mechanism is physicochemical and operates
through the cream vehicle: cream-film formation, emollient lipid-associated effects, reduced friction, and
decreased water evaporation. The ascorbic acid and polyphenol content of the amla fruit pulp extract'®'®!
provides an antioxidant-chemistry rationale for supporting the skin's endogenous redox balance, but no direct
evidence connects vitamin C content to measured hydration endpoints in the available amla cream studies;
hydration claims for Biotex C CREAM therefore rest principally on the vehicle-plus-emollient mechanism,
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with any biological contribution remaining to be isolated in product testing. The molecular targets reported
for Amla preparations are collated in Table 3, and their relationship to visible skin quality is shown in Figure

4.
Table 3. Molecular targets reported for Phyllanthus emblica preparations, their cosmetic
interpretation.
Target Physiological role = Amla evidence Cosmetic interpretation
Tvrosinase iiﬁiﬁ:)méﬁ?f Inhibition with Even-looking
Y . fruit/branch extracts'™'"! pigmentation
enzyme
Melanogenesis- Inhibited in extract . .
TRP-1/TRP-2 associated proteins models?®! Pigment regulation
Master
transcriptional Modulated in B16F10 Regulation of excessive
MITF (1] .
regulator of model melanogenesis
melanogenesis
MMP-1 Fibrillar collagen Reduced in fibroblast and =~ Matrix
degradation enzyme models?'***"! preservation/smoothness
Inhibited by branch
extract’”; moderate
MMP-2 Gelatinase/ECM inhibition by an ethanol Preparation-specific
remodelling fruit extract™; not clearly ~ matrix modulation
altered in one human-
fibroblast extract model"”!
TIMP-1 Endogenous MMP Increased in fibroblasts!'” Supports cpllagen
inhibitor homeostasis
Hyaluronidase HA degradation i?{;;;llg:[)_z]l nhibition by fruit Hydration/ECM rationale
Catalase/antioxidant ROS detoxification Modglated 1n[gl\/-exposed Ox1dat1-ve-stress
systems keratinocytes"” protection
MAPK/AP-1 S‘tress/photoagmg Modulzﬁeﬁi in UVB deucgd oxidative
signalling models"” signalling
Inﬂamr'na.tory Modulated in UVB Oxidative-inflammatory
NF-xB transcriptional . [
. keratinocytes balance
regulation
Collagen/matrix- .
ERK/TGF-B/Smad  associated ngélll[%ted m UVA Structural skin support
signalling
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Note: all molecular-target evidence in this table derives from fruit-, pulp-, or branch-extract preparations.
Because the confirmed Biotex active is itself a fruit-pulp extract, this evidence is directly ingredient-
relevant; none of these molecular endpoints has, however, been demonstrated with the finished Biotex
cream.
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Fig 4: Integrated skin-signalling framework derived from the P. emblica fruit-extract literature. Because
the product active is a fruit extract of the same species and plant part, these mechanisms bear on it directly,
subject to confirmation of its marker profile; molecular evidence for the finished cream would come from
a product-specific study.

11. Human topical evidence

Human topical evidence remains limited and requires endpoint-level interpretation. None of the available
studies applies the finished Biotex formulation, so the three trials below provide ingredient-level human
proof-of-concept rather than finished-product evidence.

In a randomised, double-blind, split-face study, 20 women applied a gel containing 0.1%
standardised P emblica branch extract and its vehicle for 84 days™. At study completion, the melanin
index decreased significantly more with the active gel than with vehicle (p = 0.048). Skin-colour lightness
increased with both formulations but did not differ significantly between them at the final assessment.
Hydration improved with both the active gel and base, without a significant between-formulation
difference; wrinkle reduction was greater numerically with the active gel but was also not significantly
different from vehicle at completion. Skin elasticity improved significantly after 28 days of active-gel
application in both age strata (p = 0.016 and p = 0.035). It should be noted that the 20 volunteers were
analysed as two strata of ten (mild ageing, 25-29 years; moderate ageing, 30—50 years), so each reported
outcome rests on ten participants. These details make the study most persuasive for preliminary pigment-
related efficacy and tolerability, while hydration and wrinkle findings should not be attributed solely to
Amla.

The trial used a phenolic-rich branch extract, a small sample, and a gel vehicle rather than the
Biotex formulation. It should therefore be interpreted as topical proof-of-concept for a specific P. emblica
preparation, not as direct evidence that the Biotex cream will reproduce the same effects.

Timudom and colleagues investigated aqueous P. emblica fruit-extract toners in volunteers with
oily or combination facial skin'*. The tested formulations were non-irritating in the reported patch-test
setting, and the selected 3% toner showed short-term anti-sebum activity relative to vehicle. The study
contributes tolerability and skin-surface evidence for another Amla preparation but does not substantiate
the principal brightening or hydration claims of Biotex C CREAM.

A larger randomised, double-blind, placebo-controlled study evaluated a multi-herbal emulsion
containing 3% P. emblica fruit extract together with 3% Centella asiatica extract in 60 women for 60
days'"*!. Hydration improved relative to the emulsion base at both the eye and cheek areas. Elasticity and
the full set of wrinkle parameters differed from the base at the cheek area, whereas at the eye area elasticity
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did not differ from the base and only two of four wrinkle parameters did. A separate 30-volunteer closed
patch test recorded no erythema or oedema for either the test emulsion or the base. Because Amla was
combined with Centella and the vehicle contained several moisturising lipids and humectants, the trial
supports the feasibility of Amla-containing topical formulations but cannot isolate the efficacy of P.
emblica itself. The three human studies are compared in Table 4.

Table 4: Human topical studies of Phyllanthus emblica preparations and their relevance to the single

fruit-pulp-extract active of Biotex C Cream.

Relevance to Biotex C

Study Preparation Design Main skin outcomes Cream
Chaikul et  0.1% Randomized, Melanin index Ingredient-level topical
al.l! standardised double-blind, significantly lower proof-of-concept;
Amla branch- placebo- than vehicle at study different plant part and
extract gel controlled; 20 completion; ITA vehicle; not the
volunteers; 84 lightness, hydration, finished Biotex cream
days and wrinkle outcomes
did not show clear
final between-
formulation superiority
Timudom  Aqueous fruit-  Randomised No measured patch Ingredient-level
et al.l'? extract toner; single-blind split- irritation; short-term tolerability evidence in
3% selected for  face; 30 anti-sebum activity oily/combination skin;
efficacy volunteers for not the finished Biotex
irritation/anti- cream
sebum testing
Poomanee 3% P. emblica  Randomized, Hydration improved vs Combination-
et al.l'? fruit extract + double-blind, base at eye and cheek;  formulation evidence;
3% Centella placebo- elasticity and all Amla contribution

asiatica in
emulsion

controlled; 60
women; 60 days

wrinkle parameters vs
base at cheek only;
partial separation at

cannot be isolated; not
a single-active Biotex
formulation

eye area

12. Skin-type suitability and tolerability

The statement "suitable for all skin types" is a finished-product tolerability claim rather than an intrinsic
botanical property. Normal, dry, oily, combination, sensitive, acne-prone, and barrier-impaired skin differ
in sebum output, lipid organisation, irritant susceptibility, and microbiome. A cream formulated with a
polyphenol- and ascorbic-acid-rich extract may therefore behave differently across populations.

Published topical studies provide a consistent tolerability signal. Across three independent patch-
test populations — twenty volunteers for the branch-extract gel™, thirty for fruit-extract toners at up to
3% and thirty accompanying the amla—Centella emulsion trial™> — no P emblica preparation
produced erythema or oedema. Eighty volunteers with no irritation signal is a reasonable basis for
expecting the species to be well tolerated; a finished-product patch test, preferably with repeated
application, would extend that to this formulation and to clinically sensitive, eczematous, acne-prone or
barrier-impaired skin.

A finished-product patch test and preferably repeated-application tolerability study would
materially strengthen the all-skin-types positioning. Botanical origin should not be treated as synonymous
with non-irritancy.

13. Formulation and oxidative stability of the extract-containing cream

The active's signature chemistry is oxidation-labile. Ascorbic acid undergoes reversible oxidation to
dehydroascorbic acid and irreversible degradation under oxygen, light, heat and alkaline pH"?:
polyphenolic constituents (gallic and ellagic acid derivatives, hydrolysable tannins) are likewise subject to
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oxidative polymerisation and metal-catalysed degradation. One finding is specific to an emulsion and bears
directly on the choice of active. When Indian gooseberry fruit extract, a-tocopherol and ascorbic acid were
tested side by side in polyunsaturated oil-in-water emulsions, the polyphenol-rich fruit extract was
protective, as was o-tocopherol, whereas isolated ascorbic acid promoted oxidation and the emulsions
containing it showed low stability”*!. The whole fruit extract and the isolated vitamin therefore behave
differently in an emulsion, which supports the extract as the formulated active. It also means that ascorbate
in the aqueous phase is not automatically a stabilising ingredient, and that accelerated stability testing of
the finished cream is a requirement rather than a formality. The cream matrix — through pH control,
chelation of trace metals, inclusion of antioxidants and packaging or oxygen-barrier design — determines
the ascorbic acid and polyphenol content retained at the point of use. Batch-level HPLC quantification of
ascorbic acid and of a defined phenolic marker such as gallic acid, together with accelerated stability
testing, is the corresponding quality-assurance step.

The lipid phase of any emulsion is additionally susceptible to oxygen-, light-, and heat-driven
oxidation of unsaturated acyl chains, with peroxide formation and secondary breakdown products affecting
odour, colour, viscosity, and potentially tolerability; peroxide value, acid value, and secondary oxidation
indices are therefore standard quality controls for the cream base. Product stability is distinct from
biological antioxidant activity: an antioxidant may protect the cream from oxidation without necessarily
providing antioxidant effects within human skin.

14. Topical vitamin C: established activity and delivery requirements

Because the product is positioned on vitamin C from amla, the dermatological literature on topical
ascorbate is directly relevant, and it is more specific than the general claims often made for it. Setting out
what is established, and under what conditions, is what allows the product's vitamin C position to be stated
with confidence rather than by assertion.

14.1 Collagen biosynthesis

Ascorbate is an obligate cofactor for prolyl and lysyl hydroxylase, the enzymes that hydroxylate
procollagen and permit stable triple-helix assembly. That biochemistry is long settled; how efficiently a
topical product translates it into clinical benefit is less well characterised than is often assumed™*". The
strongest human in vivo dataset is a randomised, placebo-controlled, split-body study in which topical
vitamin C raised dermal transcript levels for collagens I and III, for the proteinases that process them, and
for lysyl oxidase, decorin and TIMP-1%%. Two features of that study should be reported alongside the
result: elastin and both fibrillins were unaffected, as were MMP-1, MMP-2 and MMP-9; and the readout
was messenger RNA rather than collagen protein or clinical collagen density. The response was largest in
the women whose dietary vitamin C intake was lowest, which locates the effect in repletion of a deficit
rather than in supraphysiological stimulation. The finding supports a collagen-support rationale and does
not by itself establish a clinical anti-wrinkle effect.

14.2 Pigmentation

The mechanism here is more specific than the description of tyrosinase inhibition commonly attached to
vitamin C. In an enzyme kinetic study, ascorbic acid had no direct effect on tyrosinase across the
concentrations tested; it shortened the induction period of the monophenolase reaction by reducing the
enzymatically generated o-quinones, thereby diverting flux away from melanin synthesis rather than
inhibiting the catalytic site®*. This matters for claim wording: the supportable statement concerns pigment
uniformity and the appearance of tone, not enzyme inhibition. Clinically, the one double-blind randomised
trial of 5% ascorbic acid against 4% hydroquinone in melasma found hydroquinone superior on subjective
assessment but no significant difference on objective colourimetry, with markedly fewer adverse effects in
the ascorbic acid arm”” — a tolerability advantage of direct relevance to a cosmetic rather than
pharmaceutical positioning.

14.3 Photoaged skin and photoprotection

For photoaged skin, a 5% ascorbic acid cream applied for six months under double-blind vehicle-
controlled conditions improved the clinical global score, skin microrelief density and deep furrow depth,
with ultrastructural evidence of elastic tissue repair”". Photoprotection deserves more precise attribution
than it usually receives. The controlled human photoprotection study cited here evaluated a stabilised
combination of L-ascorbic acid 15%, a-tocopherol 1% and ferulic acid 0.5%, which reduced erythema,
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sunburn cell formation, thymine dimer accumulation, p53 induction and inflammatory cytokine expression
after solar-simulated irradiation™”"; its findings therefore cannot be attributed to vitamin C alone.

14.4 What determines whether topical vitamin C is delivered

In the classic ex-vivo pig-skin penetration study, efficient delivery of free L-ascorbic acid required
formulation below approximately pH 3.5, where the molecule sits predominantly in its non-ionised form,
with maximal tissue loading at a concentration of 20% and no gain beyond it'*”. These values are widely
used as formulation benchmarks, but they derive from a porcine model and should not be read as a
demonstrated universal threshold in human facial skin.

The second is that the derivative route does not resolve this. The same absorption work tested
three widely used alternatives — the magnesium phosphate ester, the 6-palmitate ester and the oxidised
form, dehydroascorbic acid — and none of them elevated cutaneous L-ascorbic acid*”); placing a palmitate
group at the 6-position leaves the ester open to h?/drolysis in solution and in emulsion alike, moderated
only by formulation into a highly viscoelastic base 7. and in direct in vivo comparison on human forearm
skin, the derivatives failed to reproduce what free ascorbic acid achieved, with transepidermal water loss
shifting only under ascorbic acid and viscoelasticity only under the magnesium phosphate ester'*.
Stability in the container and activity in the skin are distinct properties, and the former has been
demonstrated for these derivatives far more convincingly than the latter.

The third is specific to an emulsion, and here the form in which the vitamin is supplied matters. In
a study comparing Indian gooseberry fruit extract, a-tocopherol and ascorbic acid side by side in
polyunsaturated oil-in-water systems, the polyphenol-rich fruit extract and a-tocopherol were protective,
whereas isolated ascorbic acid behaved as a pro-oxidant®*!. That distinction is relevant to a product whose
ascorbate is specified as deriving from the fruit extract rather than added as an isolated vitamin. Reduced
water content, low pH and oxygen exclusion are the recognised stabilisation strategies””, though
anhydrous is not the same as oil-soluble: in such systems ascorbic acid is dispersed as solid particles or
dissolved in a polar anhydrous solvent, since it is not soluble in a triglyceride phase.

14.5 Implication for the present formulation

Read together, this literature supports a clear and defensible position. Vitamin C is a well-characterised
cosmetic active with human evidence for collagen gene expression, pigment uniformity and photoaged
skin appearance, and amla fruit extract is a documented natural source of it. What converts that from an
ingredient statement into a mechanism claim for this cream is two routine measurements: ascorbate content
in the finished product by a resolving chromatographic method, and finished-product pH. Where the pH
sits above the absorption threshold, the honest and still-substantial position is that the extract contributes
vitamin C and a phenolic antioxidant fraction to the formulation, with cosmetic benefit arising from
surface and stratum-corneum effects rather than from delivered ascorbate. That position is fully supported
by the evidence assembled in this review.

15. Appraisal of proposed product claims

Table 5: Appraisal of the proposed Biotex C CREAM positioning statements against the
available evidence.

Proposed

Biotex C Principal biological basis Evidence level Interpretation

CREAM

positioning

Helps Pigment uniformity + Moderate ingredient-level ~ Reasonable cosmetic
brighten and  hydration + surface evidence; small single- positioning if framed
restore smoothness + antioxidant extract trial supports as appearance
natural- balance from ascorbate and melanin-index support; not

18,42] 9,11]

equivalent to
bleaching or proven
finished-product
efficacy

looking glow  the phenolic fraction! improvement!
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Helps support  Reduction of oxidative Strong ingredient-level Well-supported
protection burden and stress-signalling preclinical evidence!'™! mechanistic rationale;
against daily  in UV-exposed skin-cell no direct Biotex
oxidative models of amla fruit extract clinical antioxidant
stress endpoint

Improves tone  Tyrosinase/MITF/TRP- Moderate ingredient-level ~ Supports "more even-

and skin associated melanogenesis mechanistic evidence and  looking tone";

clarity modulation plus improved limited human pigment "clarity" remains an
optical uniformity; vitamin C- evidence'™'" integrated cosmetic
rich extract chemistry descriptor

Keeps skin Emollient cream base plus General formulation Plausible; finished-

smooth matrix-preservation rationale + multiple product texture
mechanisms of fruit extract-based improvement still
polyphenols collagen/MMP requires direct testing.

studies[3,10,29,30]
Keeps skin Cream vehicle + emollient Formulation evidence; Hydration is
hydrated lipid phase/occlusion; branch-extract trial formulation-

possible matrix-hydration

hydration did not

dependent; the

mechanism (hyaluronidase outperform vehicle; extract-specific

inhibition"’) combination trial improved contribution is not
hydration vs base at both established.
sites but cannot isolate
Amlal®'321
Suitable for Finished-product tolerability = Limited patch-test data Not established by

with other Amla
preparati0ns[9, 12,13]

current literature;
requires Biotex
finished-product
testing

all skin types

16. Discussion
16.1 Central interpretation: a single extract active examined through two evidence layers

The most scientifically defensible interpretation of Biotex C CREAM is as a single-active formulation
whose botanical ingredient is amla fruit pulp extract, examined through two layers of evidence. The first
layer is physicochemical and local, and belongs to the finished vehicle: a cream containing an emollient
lipid phase can deposit on the skin surface, interact with stratum corneum lipids, reduce friction, support
water retention, and improve superficial microtexture. These effects are directly compatible with the
formulation as a moisturising cream and do not require systemic absorption or deep dermal penetration.

The second layer is biological and derives from the P. emblica extract literature: fruit and pulp
extracts of the confirmed species and plant part modulate oxidative stress, melanogenesis-associated

. . - . [1-3,9-11]

enzymes, MMP-1, procollagen production, hyaluronidase, and stress-signalling pathways . Because
the active is itself a fruit-pulp extract, these mechanisms provide a coherent ingredient-level rationale for
brightness, tone, smoothness, and radiance; they should not, however, be assigned to the finished Biotex
cream until the relevant constituents are analytically demonstrated in the cream and shown to reach the
required skin compartment.

16.2 Absorption is not the same as efficacy

A frequent misconception in topical product development is that greater penetration necessarily means
greater efficacy. For a moisturiser or radiance-support cream, retention at the surface and within the
stratum corneum may be desirable: surface-conditioning and emollient effects of the cream base do not
require entry into viable epidermis. Conversely, intracellular claims involving NF-«B, AP-1, MITF, or
MMP regulation require delivery of a bioactive molecule — here ascorbic acid or a polyphenol — to living
cells at a sufficient local concentration; for the polar constituents of an extract, such delivery is vehicle-
and pH-dependent and must be demonstrated rather than assumed*.
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The current evidence therefore supports an evidence gradient: surface conditioning by the cream
has the strongest direct plausibility; stratum-corneum antioxidant-reservoir formation by ascorbic acid is
well grounded in the extract's chemistry but unquantified in the Biotex vehicle; local enzymatic processing
is plausible but unquantified; and specific intracellular Amla mechanisms remain supported predominantly
by extract-based evidence.

16.3 Why enzymatic processing matters

The inclusion of cutaneous biotransformation strengthens the mechanistic model because it explains how a
chemically heterogeneous extract can change after application. Cutaneous esterases can hydrolyse ester-
containing molecules®®, and native and reconstructed human skin express Phase I and Phase II xenobiotic-
metabolising enzymes!*”). Nevertheless, this should not be framed as a single "activation” event: no
specific activation step is demonstrated for any amla constituent in the Biotex vehicle. The likely process is
partial, spatially heterogeneous, and dependent on formulation and skin ecology.

Product-specific tape-stripping or ex-vivo skin studies could determine whether ascorbic acid or
phenolic markers accumulate at different depths and whether the proposed metabolic interface is
quantitatively relevant to Biotex C CREAM.

16.4 Vitamin C positioning: strong ingredient-level evidence, finished-product quantification
still required

Amla fruit ulg) is among the most abundant natural vitamin C sources documented in the peer-reviewed
literature!'*'**); the manufacturer-supplied specification identifies amla fruit pulp extract as the sole
botanical active and attributes the product's vitamin C to this extract; and ascorbic acid has been directly
quantified by HPLC-DAD at 0.4% w/w in the fruit and 1.28% w/w in the traditionally processed fruit''"
and at 3.25% w/w by HPLC in a dried aqueous extract''®!. These elements make "vitamin C from amla
extract" a scientifically defensible ingredient-level statement, and one anchored in confirmed raw-material
identity plus published amla chemistry rather than in the letter "C" alone. Three caveats govern its use, and
stating them is what makes the position durable. First, the content figure is method-dependent:
chromatography that does not resolve co-eluting mucic acid gallates overstates ascorbate, and the same re-
examination reported free ascorbate below the limit of quantification''”, so a product claim should rest on
an assay demonstrating that resolution. Second, ascorbic acid is oxidation-labile, so the concentration
experienced by the consumer is the concentration surviving in the finished cream at the point of use; batch-
level assay and stability data are required to quantify it. Third, content is not delivery. Percutaneous
absorption of free ascorbic acid requires a vehicle below approximately pH 3.5*%), so finished-product pH
is as material to a vitamin C mechanism claim as ascorbate content is. A content statement and a
mechanism claim are distinct, and the evidence presently supports the former.

16.5 Translating mechanism into visible "active' or radiant skin

The colloquial idea that skin appears more "active" is best translated scientifically as healthy, vital, clear,
and radiant-looking skin. There is no accepted biological endpoint termed skin activation. The visible
phenotype can instead be decomposed into measurable components: hydration increases corneocyte
flexibility; smoother surface microrelief improves light reflection; more uniform pigment distribution
increases apparent clarity; lower oxidative stress preserves cellular homeostasis; and better matrix integrity
supports elasticity and fine surface structure.

The product narrative is therefore strongest when it presents radiance as convergence rather than
as a single molecular target: hydration + smoothness + pigment uniformity + antioxidant support + matrix
preservation = healthier-looking radiance.

16.6 What the human evidence establishes

The Chaikul study is valuable because it joins phytochemical standardisation, mechanistic assays, and
instrumented human testing!.. Its clearest between-formulation clinical result was the reduction in melanin
index at study completion, with skin elasticity also improving significantly under active treatment;
hydration and wrinkle endpoints did not clearly outperform the vehicle. The Timudom study adds topical
tolerability and sebum information for an aqueous fruit extract!'”, while the 60-woman Poomanee trial
shows that an Amla-containing multi-herbal emulsion can improve hydration relative to base at both facial
sites tested, with elasticity and wrinkle separation confined largely to the cheek areal!. None of these
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trials evaluates the finished Biotex formulation; the extract findings are directly ingredient-relevant support
for the fruit-pulp-extract active rather than proof of finished-product efficacy.

For publication, this distinction should be presented explicitly rather than hidden. A critical
narrative review gains credibility when it identifies where evidence is strong, where it is indirect, and
where product-specific data are absent.

16.7 Position within the wider plant-based topical literature

At a higher level, a 2025 systematic review and meta-analysis of eight randomised controlled trials of
topically applied plant-based products in healthy individuals reported significant pooled improvements in
skin hydration, melanin index, erythema and overall elasticity, while no significant reduction in
transepidermal water loss was demonstrated*”. A subsequent methodological commentary on that analysis
noted that sensitivity analyses according to study quality and a formal GRADE assessment of evidence
certainty were not perforrned[45]. Heterogeneity was high for several outcomes, including elasticity and
erythema, so the analysis is read here as contextual support rather than as a pillar of the present argument.
Although not Amla-specific, it confirms that the endpoints selected in this review — hydration, melanin,
erythema and elasticity — are credible, measurable cosmetic endpoints for plant-based actives.

17. Strengths and limitations

The Amla skin literature spans chemical characterisation, enzyme assays, melanocyte and keratinocyte
systems, dermal fibroblast models, and small controlled topical studies. Independent investigations
converge on redox regulation, pigmentation biology, and extracellular matrix turnover''>*'"*2% This
convergence is meaningful because the same broad biological themes recur across different experimental
systems, although the chemical preparations are heterogeneous.

Because the product active is a fruit extract, fruit-extract studies provide directly relevant
ingredient-class evidence rather than distant analogy, which places the biological rationale on a broad and
independent footing. Quantitative equivalence to this particular fruit-pulp extract nevertheless requires
marker-based compositional characterisation, since extraction solvent and temperature, fruit maturity, fresh
or dried starting material, concentration ratio and standardisation all shift the gallic acid, ellagic acid,
tannin and ascorbate content of a given preparation. The general plant-oil literature supplies an established
framework for interpreting the cream base — lipid deposition, free-fatty-acid behaviour and formulation-
dependent barrier effects™™*!*¢47],

The principal limitation is preparation heterogeneity: published amla skin data derive from fruit
extracts, fruit pulp, juice, branch extracts, and powder of the same species, with differing solvents and
standardisation. Although the confirmed Biotex active is itself a fruit-pulp extract — which upgrades the
extract literature to ingredient-level relevance — chemical and biological equivalence across these
preparations cannot be assumed, and no published study uses the Biotex formulation. Whether the relevant
water-soluble constituents (ascorbic acid, phenolic acids) are present at active concentrations in the
finished cream requires analytical confirmation.

Clinical evidence is limited by small sample sizes, modest durations, restricted population
diversity, and different vehicles. Existing studies do not comprehensively establish effects across all
Fitzpatrick phototypes, sensitive skin, very dry skin, acne-prone skin, or barrier-impaired conditions.

There is no direct Biotex-specific dermatokinetic evidence demonstrating depth-dependent
deposition, viable epidermal ascorbic acid concentrations, follicular retention, or dermal exposure. There is
also no direct clinical evidence presented here showing that Biotex C CREAM changes melanin index,
TEWL, hydration, elasticity, radiance, or wrinkle parameters relative to vehicle.

The review is narrative rather than a formal systematic review or meta-analysis. Heterogeneity of
preparations and endpoints prevents quantitative pooling. The conclusions should therefore be interpreted
as evidence-weighted mechanistic appraisal rather than pooled efficacy estimation.

18. A focused validation programme

A focused validation programme would convert the present rationale into product-specific substantiation,
and much of the groundwork is already in place. Botanical identity (Phyllanthus emblica L., fruit pulp) and
preparation class are confirmed for the single active. The remaining raw-material and finished-product
priorities are: HPLC quantification of ascorbic acid in the finished cream by a method demonstrating
chromatographic resolution from co-eluting mucic acid gallates, ideally with mass-spectrometric
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confirmation'”, together with its retention across shelf life; measurement of finished-product pH against
the sub-3.5 threshold required for percutaneous absorption of the free acid*”; LC-MS or HPLC assay of
gallic and ellagic acid markers; and emulsion stability, redox stability and microbial quality. Together,
these two measurements — ascorbate content and pH — determine whether the product's vitamin C
position can be stated as content alone or as a delivered mechanism.

Finished-product testing should include emulsion stability, pH, viscosity, oxidative stability
(peroxide value of the lipid phase), marker stability, and preservative efficacy. A human tolerability
programme should include closed patch testing and preferably repeated application, with a sensitive-skin
subgroup if an all-skin-types claim is retained.

A controlled cosmetic efficacy study could use an 8- to 12-week randomised, blinded, vehicle-
controlled split-face design. Suggested endpoints include Corneometer hydration, Tewameter/TEWL,
Mexameter pigmentation, Chromameter L* and ITA degrees, Cutometer elasticity, standardised imaging
for radiance, and profilometry or Visioscan for surface texture.

A mechanistic tape-stripping substudy could directly assess whether selected amla markers
(ascorbic acid, gallic acid) accumulate across stratum-corneum depth. Such data would substantially
strengthen the distinctive cutaneous-disposition model proposed in this review. The relationship between
the available evidence tiers and product-specific substantiation is summarised in Figure 5.

PRODUCT-SPECIFIC EVIDENCE FOR THE FINISHED CREAM
Clinical, dermatokinetic and finished product assay data
~
HUMAN TOPICAL P. EMBLICA STUDIES
Fruit-extract and branch-extract formulations

~

P. EMBLICA FRUIT-EXTRACT MECHANISTIC EVIDENCE

ROS ' tyrosinase - MITF/TRP « MMP | procollagen « hyaluronidase
-
AMLA EXTRACT CHEMISTRY AND TOPICAL ASCORBATE SCIENCE

Marker profile, ascorbate content, coliagen and plgment mechanisms

-
FUNDAMENTAL SKIN BIOLOGY

Barrier function, penatration, mefanogenass and matrix biology

Fig 5: Evidence hierarchy. The lower tiers establish biological plausibility for the fruit-pulp-extract active
on a broad and independent footing; the apex is reached by direct product-specific evidence.

19. Conclusion

The Amla-extract cream can be positioned scientifically as a single-active formulation whose botanical
ingredient is Phyllanthus emblica fruit pulp extract, with the product's vitamin C deriving from that extract
per the manufacturer-supplied specification. Amla fruit is a well-documented natural vitamin C source,
reported at 193-720 m$/100 g across varieties!” and at a mean of 496 mg/100 g across fifty-one
germplasm accessions!'®’; in a comparative survey of thirty-seven Sri Lankan fruits it ranked first among
the twenty-two underutlhzed spec1es on a composite biochemical ranking that combined vitamin C,
phenolic and antioxidant measures'*’!. Ascorbic acid has been quantified by HPLC-DAD at 0.4% w/w in
the fruit and 1.28% w/w in the traditionally processed fruit!'”), with the caveat that a content figure is only
as reliable as the chromatography behind it'"”). In the aqueous Amla extract studied by Khopde and
colleagues, antioxidant reducing capacity corresponded to approximately 9.4% w/w ascorbic-acid
equivalents despite a substantiallP/ lower measured ascorbic-acid content, indicating a major contribution
from non-ascorbate constituents'®. Independent chemical studies likewise identify multhple phenolic
constituents capable of contributing to the overall antioxidant activity of Amla preparations!

Biotex C CREAM is therefore best described as a single-active amla fruit-extract formulation with
a well-founded mechanistic rationale and directly relevant species-level evidence, and with a vitamin C
position anchored in confirmed raw-material identity and published amla chemistry. The route from that
position to directly substantiated product claims is short and specific: marker-based characterisation of the
extract, ascorbate determination and pH measurement on the finished cream, tolerability testing,
dermatokinetic assessment, and a controlled cosmetic efficacy study. Each is a defined and achievable
study, and together they would place the product's positioning on direct evidence.
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Abbreviations

Abbreviations used in this review.

Abbreviation Definition

AP-1 Activator protein 1

cAMP Cyclic adenosine monophosphate
CREB cAMP response element-binding protein
DCT Dopachrome tautomerase

ECM Extracellular matrix

ERK Extracellular signal-regulated kinase
HA Hyaluronic acid

ITA Individual typology angle

MAPK Mitogen-activated protein kinase
MCIR Melanocortin 1 receptor

MITF Microphthalmia-associated transcription factor
MMP Matrix metalloproteinase

NF-«B Nuclear factor kappa B

PKA Protein kinase A

PGE2 Prostaglandin E2

ROS Reactive oxygen species

TEWL Transepidermal water loss

TGF-B Transforming growth factor beta
TIMP-1 Tissue inhibitor of metalloproteinase 1
TRP-1 Tyrosinase-related protein 1

TRP-2 Tyrosinase-related protein 2

Uv Ultraviolet radiation

UVA Ultraviolet A

UVB Ultraviolet B
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