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Abstract 
Skin is continuously exposed to ultraviolet radiation, environmental pollutants, and oxidative 
stress, leading to premature aging, pigmentation, and loss of elasticity. This systematic review 
focuses on the development and evaluation of a "Photoshield" antioxidant herbal peel-off mask 
designed to provide photoprotection, detoxification, and skin rejuvenation. The study analyzes 
the role of plant-based antioxidants such as aloe vera, green tea, turmeric, neem, and vitamin 
C-rich extracts in neutralizing reactive oxygen species (ROS) and reducing inflammation. Data 
were collected from peer-reviewed journals and pharmaceutics databases to assess formulation 
strategies, particularly the use of polyvinyl alcohol (PVA) as a film-forming agent, along with 
evaluation parameters including pH, viscosity, drying time, spreadability, stability, and skin 
irritation. Findings indicate that herbal antioxidants effectively enhance skin protection, 
hydration, and collagen integrity, while the peel-off mechanism aids in deep cleansing by 
removing impurities and dead cells. Additionally, these formulations demonstrate better 
tolerability compared to synthetic alternatives. The review concludes that the Photoshield 
herbal peel-off mask represents a promising advancement in herbal cosmetology; however, 
further in vivo studies and stability assessments are required to validate its clinical efficacy and 
commercial potential. 
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***** 
INTRODUCTION:  
Think about everything your skin quietly endures 
every single day. Sun, pollution, wind, stress and yet 
it keeps working, protecting, regulating, and 
renewing. The skin is the body's largest organ, and it 
does far more than most people realize: it shields us 
from pathogens, helps regulate temperature, 
prevents excessive water loss, and acts as the first 
line of immune defence. But it has its limits. 
Sustained exposure to ultraviolet (UV) radiation 
something many of us experience without a second 
thought quietly chips away at that resilience over 
time. Add rising pollution levels to the equation, and 
it becomes clear why photoaging and related skin 

disorders have become such a widespread and 
pressing concern. This is precisely the context from 
which the idea of a "Photoshield" antioxidant herbal 
peel-off mask was born not just another skincare 
product, but a genuinely multifunctional formulation 
designed to protect, restore, and nourish the skin 
using the power of nature.(Chaerunisaa et al., 2021a) 
Skin and UV-Induced Oxidative Stress: 
UV radiation doesn't just tan or burn the skin   it sets 
off a molecular cascade with consequences that 
accumulate invisibly over years. When UVA (320–400 
nm) and UVB (290–320 nm) rays penetrate the skin, 
they trigger the formation of reactive oxygen species 
(ROS): superoxide anions, hydroxyl radicals, 

https://doi.org/10.5281/zenodo.20320492
http://www.ijpbs.com/
http://www.ijpbsonline.com/
mailto:preetisingh01144@gmail.com


        

 
International Journal of Pharmacy and Biological Sciences                                                                                      Preeti Singh* et al 

                                                                                                                           www.ijpbs.com  or www.ijpbsonline.com 
57 

ISSN: 2230-7605 (Online); ISSN: 2321-3272 (Print) 

Int J Pharm Biol Sci. 

 

hydrogen peroxide, and other unstable molecules 
that wreak havoc at the cellular level. In small 
amounts, the skin can manage these threats through 
its own antioxidant defences   enzymes like 
superoxide dismutase, catalase, and glutathione 
work constantly to keep ROS in check. But with 
chronic or intense UV exposure, that defence system 
simply gets overwhelmed.(Chaerunisaa et al., 2021a) 
The fallout is significant. Oxidative stress damages 
lipids, proteins, and DNA; triggers inflammation and 
erythema; promotes hyperpigmentation; and 
degrades the collagen and elastin that keep skin firm 
and youthful. A key culprit in this process is the 
activation of matrix metalloproteinases (MMPs) 
enzymes that essentially dismantle the scaffolding of 
the dermis. 
Over time, this manifests as wrinkles, sagging, 
dryness, and uneven skin tone. And in more serious 
cases, chronic UV-induced oxidative damage has 
been linked to immune suppression and an elevated 
risk of skin malignancies. It's a slow process, but the 
evidence is hard to ignore.(Rachmawati et al., 2025) 
This is why supplementing the skin's natural 
defences through well-designed topical formulations 
isn't a luxury it's a necessity. 
The Role of Antioxidants in Photoprotection: 
Antioxidants work by doing something elegantly 
simple: they donate electrons to unstable ROS, 
neutralizing them before they can damage healthy 
cells. But their role goes beyond just quenching free 
radicals. In the context of skin health, antioxidants 
also reduce inflammation, slow collagen breakdown, 
and support the skin's barrier function   making them 
genuinely multi-tasking ingredients. 
Plants, in particular, are extraordinary sources of 
antioxidant compounds. Flavonoids, polyphenols, 
tannins, carotenoids, and vitamins A, C, and E are 
found abundantly in botanicals that have been used 
medicinally for centuries. Herbs like aloe vera, green 
tea, turmeric, neem, Licorice, and amla have now 
been rigorously studied in modern dermatological 
research   and the results validate what traditional 
practitioners long recognized. These plants don't just 
fight oxidative stress; they also soothe irritated skin, 
promote hydration, brighten complexion, and 
support the skin's natural healing mechanisms. 
What makes herbal antioxidants especially attractive 
for cosmetic use is their biocompatibility. Unlike 
many synthetic antioxidants, plant-derived 
compounds tend to be gentler on the skin, carry a 
lower risk of adverse reactions, and often bring 
additional benefits antimicrobial, anti-inflammatory, 
wound-healing, or depigmenting properties   that 
make them well-suited for comprehensive topical 
formulations.(Rachmawati et al., 2025) 

A Growing Demand for Herbal Cosmetics: 
Something has shifted in how people think about 
skincare. Consumers today are more informed, more 
skeptical of synthetic ingredient lists, and more 
intentional about what they put on their skin. 
Concerns about parabens, sulphates, artificial 
fragrances, and harsh preservatives have driven a 
meaningful migration toward plant-based, eco-
conscious alternatives. This isn't just a trend it 
reflects a deeper desire for products that feel safe, 
sustainable, and aligned with a more natural way of 
living.(Apriani et al., 2022) 
Herbal cosmetics sit at the intersection of traditional 
knowledge and modern pharmaceutical science. 
They draw on centuries of botanical wisdom 
including Ayurvedic and folk medicine traditions and 
apply contemporary formulation techniques to make 
those insights more effective, stable, and accessible. 
The result is a growing category of products that 
consumers trust precisely because the ingredients 
feel familiar, transparent, and close to nature. 
Peel-Off Masks: Why They Work and Why 
Consumers Love Them: 
Peel-off masks occupy a unique and satisfying niche 
in skincare. Unlike rinse-off or leave-on products, 
they offer something tangible a physical, visible 
result. Built around film-forming polymers like 
polyvinyl alcohol (PVA), these formulations are 
applied as a viscous liquid that gradually dries into a 
flexible, continuous film. When that film is peeled 
away, it takes with it a layer of accumulated 
impurities: dead skin cells, excess sebum, surface 
pollutants, and debris lodged in pores. The skin 
underneath feels noticeably cleaner, smoother, and 
refreshed. 
But the benefits of a well-formulated peel-off mask 
extend well beyond mechanical cleansing. During the 
drying phase which can last anywhere from 15 to 30 
minutes the mask maintains close, sustained contact 
with the skin surface. This extended contact time 
creates an ideal window for active ingredients to 
penetrate and work. The mild occlusion created by 
the film can also enhance absorption of 
phytoconstituents, improving their efficacy 
compared to a simple rinse-off format.(Michalak, 
2023c) 
From a consumer standpoint, there's also a 
psychological dimension. The act of peeling seeing 
and feeling the mask lift away provides a sense of 
deep cleansing that rinse-off products simply can't 
replicate. That sensory satisfaction translates into 
perceived efficacy, which drives repeat use and 
brand loyalty. For a product containing antioxidant 
herbal actives, this is doubly valuable: not only does 
it work, it feels like it works. 

http://www.ijpbs.com/
http://www.ijpbsonline.com/


        

 
International Journal of Pharmacy and Biological Sciences                                                                                      Preeti Singh* et al 

                                                                                                                           www.ijpbs.com  or www.ijpbsonline.com 
58 

ISSN: 2230-7605 (Online); ISSN: 2321-3272 (Print) 

Int J Pharm Biol Sci. 

 

The Rationale: Why Combine Antioxidant Herbs in a 
Peel-Off Base? 
The "Photoshield" concept is built on a 
straightforward but powerful principle: synergy. 
Individually, herbal extracts bring distinct strengths 
one may excel at scavenging free radicals, another at 
reducing inflammation, another at stimulating 
collagen production. When combined in thoughtful 
proportions, these extracts complement and 
reinforce each other, producing effects that no single 
ingredient could achieve alone. (Apriani et al., 2022) 
The peel-off base is more than just a vehicle it's a 
strategic choice. The film-forming matrix ensures 
that herbal actives remain in prolonged contact with 
the skin, maximizing their opportunity to act. The 
mild occlusive effect of the drying film can enhance 
percutaneous penetration of plant 
phytoconstituents, meaning more of what's 
formulated actually reaches the skin where it's 
needed. And because herbal ingredients are 
generally well-tolerated, the formulation carries a 
strong safety profile important for any product that 
will be used regularly and left on the skin for 
extended periods.(Tomas et al., 2025) 
The name "Photoshield" is intentional. This is not a 
mask designed merely to cleanse or brighten   it is 
formulated specifically to build a layer of antioxidant 
defence against the photodamage that accumulates 
with every day of UV exposure. It aims to combine 
three functions in one elegant product: cleansing 
through mechanical film removal, protection 
through free radical scavenging, and skin restoration 
through nourishing herbal actives. 
 
OBJECTIVES OF THIS REVIEW: 
This systematic review was undertaken with a clear 
and structured purpose to bring together the 
available scientific evidence and lay a rigorous 
foundation for the formulation of a Photoshield 
antioxidant herbal peel-off mask. Specifically, it aims 
to: 

• Examine the pathophysiology of UV-induced 
oxidative stress in the skin   and make the case 
for why antioxidant-based topical formulations 
are not optional but essential. 

• Evaluate the role of natural antioxidants in 
photoprotection   including how they work, 
what makes them effective, and what the 
evidence says about their therapeutic potential. 

• Review existing literature on herbal cosmetic 
formulations   particularly peel-off masks 
incorporating antioxidant plant extracts, to 
understand what's been done and what 
remains to be explored. 

• Assess the suitability of film-forming agents 
and excipients   used in peel-off mask 
formulations, and identify which combinations 
offer the best balance of performance, stability, 
and skin compatibility. 

• Identify the key evaluation parameters   
including pH, viscosity, spread ability, drying 
time, stability, skin irritation testing, and 
antioxidant activity assays   that define a well-
characterized formulation. 

• Provide a scientific rationale for the 
Photoshield formulation concept   
demonstrating that the combination of 
antioxidant-rich plant extracts in a peel-off base 
is both scientifically sound and practically 
feasible.(Tomas et al., 2025) 

By the end of this review, the goal is not simply to 
have summarized the literature it is to have built a 
coherent, evidence-based argument for why the 
Photoshield antioxidant herbal peel-off mask 
deserves to exist, and what it would take to develop 
it well. The findings are intended to serve as a 
practical reference for future formulation research, 
clinical evaluation, and ultimately, the development 
of a natural photoprotective cosmetic product that 
genuinely meets the demands of modern skincare 
consumers.(Beringhs et al., 2013) 
Skin Physiology & Photodamage: 
Before we can understand how a Photoshield 
formulation works   or why it's even needed   we need 
to understand what we're protecting and what we're 
protecting it from. The skin isn't just a passive 
wrapper; it's a living, dynamic organ with a level of 
complexity that most people never think about. It is 
the body's largest organ, and it manages an 
astonishing number of jobs simultaneously: shielding 
internal tissues from pathogens and chemicals, 
regulating body temperature, generating sensory 
signals, conducting immune surveillance, and 
preventing the body from losing too much water. It 
does all of this, every hour of every day, without us 
giving it a second thought   until something goes 
wrong.(Birade & Shete, 2024) 
Understanding skin's structure and the ways UV 
radiation disrupts it isn't just academic. It's the 
scientific bedrock on which any serious 
photoprotective formulation must be built. 
Structure of the Skin: 
The skin is organized into three primary layers   the 
epidermis, the dermis, and the hypodermis   each 
playing a distinct role in protecting and sustaining the 
body. These layers don't work in isolation; they 
interact constantly, and damage to one invariably 
affects the others. 
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• The Epidermis   The Outermost Shield: 
The epidermis is what we see and touch, but calling 
it just a surface layer dramatically undersells its 
sophistication. It's a living, self-renewing barrier 
composed primarily of keratinocytes   cells that 
gradually migrate upward through five distinct strata 
as they mature and eventually become the tough, 
dead outer layer that protects everything 
beneath.(Moltrasio et al., 2022) 
At the base sits the stratum basale-the deepest, 
most active layer, where cells divide continuously to 
replenish the epidermis. It also harbours 
melanocytes, the pigment-producing cells that will 
become central to our discussion of photodamage. 
Moving upward, the stratum spinosum provides 
structural integrity through tight intercellular 
connections. The stratum granulosum is where 
keratinization begins in earnest, laying the 
groundwork for the skin barrier. 
The stratum lucidum appears only in areas of thick 
skin the palms and soles adding an extra layer of 
protection where mechanical stress is greatest. And 
finally, the stratum corneum-the outermost layer of 
dead, flattened, keratinized cells are the skin's first 
and most critical line of defence against pathogens, 
irritants, and water loss.(Möbus et al., 2020) 
Crucially, the epidermis has no blood supply of its 
own; it depends entirely on diffusion from the dermis 
for nutrients. It also contains Langerhans cells, which 
play an important role in immune defence, and 
Merkel cells involved in sensory perception. And 
because it faces the outside world most directly, it is 
the layer most immediately exposed to and damaged 
by UV radiation.(Möbus et al., 2020) 

• The Dermis The Skin's Structural Core: 
Directly beneath the epidermis lies the dermis, and 
this is where the skin's structural strength lives. A 
dense, interwoven matrix of collagen and elastin 
fibres   embedded in a gel-like ground substance of 
glycosaminoglycans and proteoglycans   gives the 
skin its firmness, elasticity, and ability to bounce back 
from mechanical stress. It's also where the skin gets 
its blood supply, its sensory nerve endings, its sweat 
glands, its sebaceous glands, and its hair follicles. 
The dermis is divided into two zones: the papillary 
dermis the superficial portion with finer collagen 
fibres and a rich capillary network and the reticular 
dermis, which lies deeper and contains thicker 
collagen bundles and denser elastic fibres. 
Fibroblasts, the primary cell type of the dermis, are 
responsible for synthesizing and maintaining this 
collagen-elastin architecture. This is why the dermis 
is so central to the story of photoaging   when UV 
radiation penetrates deeply enough to damage this 

layer, the structural consequences are profound and 
often irreversible.(Moltrasio et al., 2022) 

• The Hypodermis: the Foundation Layer: 
Beneath the dermis lies the hypodermis   sometimes 
called the subcutaneous layer   composed mainly of 
adipose tissue and loose connective tissue. While it 
may seem like simply a layer of fat, it serves 
important functions: acting as an energy store, 
cushioning the body against physical impact, 
providing thermal insulation, and anchoring the skin 
to underlying muscle and bone. Although the 
hypodermis is less directly affected by UV radiation 
than the layers above it, chronic and severe 
photodamage can indirectly alter its composition 
and structure over time   another reminder that skin 
damage is rarely confined to a single layer. 
UV Radiation: Types and What They Actually Do to 
Skin: 
Not all sunlight is equal, and not all UV radiation 
behaves the same way in the skin. The UV spectrum 
is divided into three bands based on wavelength, 
each with different penetration depths and 
biological effects. Understanding these distinctions 
matters enormously when designing 
photoprotective formulations because different UV 
bands demand different defensive strategies. 
(Mohania et al., 2017) 

• UVA (320–400 nm) The Silent Ager: 
UVA rays make up the vast majority of UV radiation 
reaching the Earth's surface, and they are relentless. 
Present throughout the day, year-round, and capable 
of passing through cloud cover and glass, UVA rays 
are the quiet, persistent force behind photoaging. 
They penetrate deeply all the way into the dermis 
where they generate reactive oxygen species (ROS) 
and cause indirect DNA damage. Over time, this 
translates to collagen degradation, loss of elasticity, 
wrinkle formation, and the gradual textural changes 
we associate with aged skin. UVA damage is 
cumulative and largely invisible in the short term, 
which is precisely what makes it so insidious. 
(Mohania et al., 2017) 

• UVB (290–320 nm)-The Burning Force: 
UVB rays are more energetic and more acutely 
damaging than UVA. They primarily affect the 
epidermis and are the main cause of sunburn   that 
familiar erythema that develops hours after intense 
sun exposure. At the molecular level, UVB radiation 
directly damages DNA by inducing the formation of 
cyclobutene pyrimidine dimers, which distort the 
DNA helix and can trigger mutations if not repaired. 
UVB plays a well-established role in skin 
carcinogenesis, and while its intensity varies with 
season, latitude, and time of day, its biological 
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impact is significant even in relatively short 
exposures. 

• UVC (100–290 nm) Blocked But Not Ignored: 
Under normal atmospheric conditions, UVC radiation 
is almost entirely absorbed by the ozone layer and 
does not reach the Earth's surface in meaningful 
amounts. However, artificial UVC sources used in 
sterilization equipment, for example can cause 
severe skin damage upon direct exposure. For most 
practical purposes in suncare formulation, UVC is not 
the primary concern; UVA and UVB are the real 
targets.(Fonseca et al., 2024) 
ROS and the Biology of Skin Aging: 
Reactive oxygen species don't just damage individual 
molecules they trigger broader signalling events that 
fundamentally alter how skin cells behave. One of 
the most consequential of these is the activation of 
mitogen-activated protein kinases (MAPKs), a family 
of signaling proteins that, in response to ROS, 
upregulate the production of matrix 
metalloproteinases (MMPs). 
MMPs are enzymes whose normal function is to 
remodel the extracellular matrix- breaking down old 
collagen and elastin to make way for new fibres. But 
under conditions of chronic oxidative stress, MMP 
activity becomes excessive and uncontrolled. 
Collagen and elastin are degraded faster than 
fibroblasts can replace them, and the structural 
architecture of the dermis begins to unravel. The 
clinical manifestations are exactly what we recognize 
as the hallmarks of skin aging:(Nichols & Katiyar, 
2009a) 
• Wrinkle formation and deepening of expression 

lines 
• Loss of skin firmness and elasticity the 'bounce-

back' quality of young skin diminishes 
• Skin laxity and sagging, particularly around the 

jawline and eyes 
• Rough, dull texture as surface renewal slows 
• Increased trans epidermal water loss (TEWL) as 

barrier integrity weakens 
This form of aging driven by UV exposure and 
oxidative stress rather than the biological clock alone 
is called photoaging, and it's fundamentally different 
from intrinsic, chronological aging. Photoaging is 
largely preventable. That distinction matters 
enormously, because it means the right formulation 
one that reliably delivers antioxidant protection to 
the skin can make a measurable, real-world 
difference.(Nichols & Katiyar, 2009a) 
Melanogenesis and Hyperpigmentation: When 
Protection Becomes a Problem: 
The body's response to UV radiation isn't purely 
destructive- it also activates a protective mechanism 
that most people known simply as tanning. 

Melanogenesis, the biological process of melanin 
synthesis, is the skin's attempt to shield itself from 
further UV-induced damage. But like so many 
biological defence mechanisms, it becomes 
problematic when it's overactivated or 
dysregulated.(Theile et al., 2017) 
Melanin is produced in melanocytes specialized cells 
found in the stratum Basale of the epidermis through 
a pathway that begins with the amino acid tyrosine. 
Tyrosinase, the key enzyme in this pathway, converts 
tyrosine to DOPA (dihydroxyphenylalanine), which is 
further oxidized to dopaquinone and eventually to 
one of two forms of melanin: 
• Eumelanin-the brown-to-black form, which 

provides effective photoprotection by absorbing 
and scattering UV photons 

• Pheomelanin-the yellow-to-red form, which 
offers far less protective capacity and may even 
generate ROS under UV exposure 

UV radiation accelerates this process by increasing 
tyrosinase activity and stimulating the release of 
alpha-melanocyte-stimulating hormone (α-MSH). 
This hormone binds to melanocortin-1 receptors 
(MC1R) on melanocytes and activates cyclic AMP 
signaling, ramping up melanin production. In 
moderation, this is protective it's the body doing 
exactly what it should. But sustained or intense UV 
stimulation, combined with the inflammatory and 
oxidative signals generated by ROS, can tip the 
balance into hyperpigmentation. 
The result is the kind of uneven pigmentation that 
many people find so difficult to address: melasma 
(the mask-like patches often triggered by hormonal 
changes combined with UV exposure), solar 
lentigines (sunspots), and post-inflammatory 
hyperpigmentation that can linger for months after a 
skin insult. Oxidative stress amplifies all of this by 
further upregulating tyrosinase activity and 
activating pro-inflammatory mediators that sustain 
the pigmentation cycle long after the initial UV 
trigger has passed. 
This is why effective photoprotection isn't just about 
SPF- it requires antioxidant activity to disrupt the 
ROS-driven chain of events that fuels both aging and 
pigmentation simultaneously.(Mohania et al., 2017) 
 
Putting It Together: 
The skin is not a passive surface it is an intricate, 
layered organ with its own defence systems, renewal 
mechanisms, and signaling networks. UV radiation 
doesn't simply harm the skin; it hijacks those 
systems, generating free radicals that overwhelm 
antioxidant defences, activating enzymes that 
dismantle structural proteins, and dysregulating 
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pigmentation pathways that were designed to 
protect but can instead cause harm. 
Understanding this really understanding it makes 
clear why antioxidant protection needs to be built 
into photoprotective skincare formulations at a 
fundamental level. Sunscreens can filter UV photons 
before they reach the skin, but they cannot address 
the ROS already generated, the inflammatory 
cascades already triggered, or the MMP activity 
already underway. Antioxidant actives are the piece 
that fills that gap and herbal antioxidants, with their 
diversity of mechanisms and their biocompatibility, 
are particularly well-positioned to do it. 
This is the scientific foundation on which the 
Photoshield antioxidant herbal peel-off mask is built: 
a deep, evidence-based understanding of what UV 
radiation actually does to skin, and a deliberate 
formulation strategy designed to counter it at every 
relevant biological level.(Harwansh & Deshmukh, 
2023) 
Antioxidants in Skin Care: 
If UV radiation is the threat, antioxidants are the 
response. Skin is bombarded daily by a broad 
spectrum of environmental aggressors UV rays, 
urban pollution, cigarette smoke, microbial 
byproducts and each of these contributes to the 
accumulation of reactive oxygen species (ROS) that 
drive oxidative stress, inflammation, premature 
aging, and pigmentation disorders. The body doesn't 
take this passively; it has its own antioxidant defence 
systems working constantly to contain the damage. 
But those systems have limits. When they're 
overwhelmed which happens more easily and more 
often than most people realize the consequences 
show up on the skin in ways that are frustratingly 
familiar: dullness, fine lines, uneven tone, persistent 
inflammation.(Pacifico et al., 2017) 
This is why antioxidants have become so central to 
modern dermatology and cosmetic science. They 
aren't just a marketing buzzword or a trend; they are 
scientifically grounded ingredients that address 
oxidative skin damage at a mechanistic level. 
Understanding how they work, which ones matter, 
and how to actually get them into the skin effectively 
is essential to building any formulation including the 
Photoshield antioxidant herbal peel-off mask that 
aims to deliver real photoprotective benefit.(Pacifico 
et al., 2017) 
Endogenous vs. Exogenous Antioxidants: The 
Body's Own Toolkit and Its Limits: 
The skin's antioxidant defences fall into two broad 
categories: those it produces itself, and those it 
needs to be given. Both matters, and they work best 
together. 

1. Endogenous Antioxidants:The Skin's Built-In 
defence: 
Endogenous antioxidants are the skin's first 
responders. They're always present, always active, 
and they handle an enormous volume of oxidative 
threats every single day without any external input. 
They come in two forms: 
Enzymatic antioxidants. including superoxide 
dismutase (SOD), catalase, and glutathione 
peroxidase form a coordinated detoxification 
cascade. SOD, for example, converts the highly 
reactive superoxide radical into hydrogen peroxide, 
which catalase then breaks down into harmless 
water and oxygen. It's an elegant, efficient 
system.(Pillai et al., 2005) 
Non-enzymatic antioxidants glutathione, uric acid, 
and coenzyme Q10 complement the enzymatic 
network, scavenging additional free radicals and 
supporting cellular redox balance. 
The problem is capacity. Under normal conditions, 
this system copes well. But with sustained UV 
exposure, chronic pollution, or other compounding 
stressors, the rate of ROS production outpaces the 
skin's ability to neutralize it. Endogenous antioxidant 
reserves become depleted, enzymatic efficiency 
declines, and the skin is left increasingly vulnerable 
to oxidative damage. This is not a sign of biological 
failure it's simply a system that was designed for a 
very different environmental load than the one 
modern skin faces.(Pillai et al., 2005) 
2. Exogenous Antioxidants-Restoring the Balance 
from Outside 
Exogenous antioxidants-sourced from diet, 
supplements, or topical cosmetic formulations step 
in where the endogenous system falls short. In the 
context of skincare, topical application is particularly 
valuable because it delivers antioxidants directly to 
the tissue where oxidative stress is occurring, 
without relying on systemic absorption or 
distribution. When the skin's own defences are 
depleted by UV exposure, a well-formulated topical 
antioxidant can effectively replenish that deficit at 
the site of need. 
Critically, endogenous and exogenous antioxidants 
don't just add up they interact synergistically. Topical 
antioxidants can regenerate depleted endogenous 
antioxidants, extend their functional lifespan, and 
collectively provide a level of photoprotection that 
neither could achieve independently. This synergy is 
one of the most compelling arguments for including 
multiple, complementary antioxidant actives in a 
single formulation.(Yu et al., 2019) 
How Antioxidants Actually Protect the Skin? 
Antioxidants don't work through a single mechanism, 
they operate across several interconnected 
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biological pathways, which is part of what makes 
them so versatile and valuable in photoprotective 
formulations. 
1. Free Radical Scavenging   The Primary defence 

At its most fundamental level, antioxidant activity is 
about chemistry: donating an electron to a free 
radical to neutralize it before it can steal one from a 
cellular component. What makes antioxidants 
special is that, unlike the molecules they protect, 
they can give up an electron without becoming 
dangerously reactive themselves. This ability to 
terminate free radical chain reactions   the kind that 
propagate through cell membranes via lipid 
peroxidation, oxidizing one molecule after another is 
the cornerstone of antioxidant function.(Rizzardi, 
Liparulo, Antonelli, Orsini, Riva, Bergamini, Fato, et 
al., 2021a) 
Vitamin C is a classic example of this in action: it 
donates electrons to neutralize hydroxyl radicals and 
superoxide anions, intercepting the oxidative 
cascade before it reaches DNA, proteins, or 
membrane lipids. 
2. Enzyme Inhibition-Protecting Structural 

Integrity 
UV exposure doesn't just generate free radicals it 
also activates enzymes that directly dismantle the 
skin's structure. Matrix metalloproteinases (MMPs), 
as discussed in the previous section, degrade 
collagen and elastin when overactivated by oxidative 
stress. Certain antioxidants inhibit MMP activity, 
providing a structural protective effect that goes 
beyond simple radical scavenging they help preserve 
the collagen scaffold that keeps skin firm and 
resilient. 
Antioxidants can also inhibit tyrosinase, the rate-
limiting enzyme in the melanogenesis pathway. By 
slowing tyrosinase activity, they reduce the 
overproduction of melanin that drives 
hyperpigmentation making them relevant not just 
for anti-aging but for achieving and maintaining an 
even skin tone.(Rizzardi, Liparulo, Antonelli, Orsini, 
Riva, Bergamini, Fato, et al., 2021a) 
3. Anti-Inflammatory Action Calming the Cascade 
Oxidative stress and inflammation are deeply 
intertwined   each amplifies the other in a cycle that, 
left unchecked, sustains chronic skin damage. Many 
antioxidants interrupt this cycle by suppressing 
inflammatory mediators: prostaglandins, cytokines, 
and other signaling molecules that drive redness, 
swelling, and tissue breakdown. This anti-
inflammatory dimension is especially relevant in the 
context of UV-induced erythema and the low-grade, 
persistent inflammation that accelerates photoaging 
over time. 

4. DNA Protection and Repair: the Deepest Layer of 
defence 

Some antioxidants go further still, helping to prevent 
UV-induced DNA mutations or supporting the 
cellular machinery responsible for repairing DNA 
damage after it occurs. This capacity to reduce the 
mutagenic burden of UV exposure places certain 
antioxidants in a genuinely preventive role   one that 
contributes, over the long term, to reducing the risk 
of photoaging and UV-associated skin 
malignancies.(Rizzardi, Liparulo, Antonelli, Orsini, 
Riva, Bergamini, Fato, et al., 2021a) 
The Key Antioxidant Compounds: What the 
Evidence Shows: 
Not all antioxidants are equal, and the most useful 
ones for topical skincare each bring a distinct profile 
of activity, stability characteristics, and formulation 
considerations. Here's what the science actually says 
about the heavy hitters: 
1. Vitamin C (Ascorbic Acid): The Gold Standard: 
Vitamin C is one of the most extensively studied and 
validated antioxidants in dermatology   and for good 
reason. It's a potent water-soluble free radical 
scavenger, a proven stimulator of collagen synthesis 
(via its essential role in proline hydroxylation), and a 
tyrosinase inhibitor that has been shown to reduce 
hyperpigmentation and improve skin 
brightness.(Rinnerthaler et al., 2015a) Perhaps most 
importantly, it regenerates oxidized Vitamin E, 
effectively extending the functional life of another 
key antioxidant and creating a self-reinforcing 
protective network. 
The challenge with Vitamin C is stability. Ascorbic 
acid is highly prone to oxidation when exposed to air, 
light, and heat, and once oxidized it loses its 
biological activity. This means formulation matters 
enormously derivative forms, protective packaging, 
and appropriate pH (acidic conditions stabilize 
ascorbic acid) are all critical considerations for any 
formulation relying on Vitamin C for antioxidant 
activity. 
2. Vitamin E (Tocopherol): The Membrane 

Protector: 
Where Vitamin C operates in the aqueous 
environment of the cell, Vitamin E lives in lipid 
environments and that makes it the primary 
defender of cell membranes. As a lipid-soluble 
antioxidant, it integrates directly into the 
phospholipid bilayers of cell membranes and 
intercepts lipid peroxidation at the source. In the 
stratum corneum specifically, it plays a critical role in 
preventing moisture loss and maintaining barrier 
integrity. Combined with Vitamin C, the two vitamins 
provide complementary coverage across both lipid 
and aqueous cellular compartments a pairing that 
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consistently outperforms either ingredient used 
alone.(Rinnerthaler et al., 2015a) 
3. Polyphenols Nature's Broad-Spectrum 

Defenders: 
Polyphenols are plant-derived compounds found in 
an extraordinary range of botanicals green tea, 
grapes, berries, pomegranate, and many othersand 
they are among the most intensively studied natural 
antioxidants in cosmetic science. Their free radical 
scavenging capacity is high, their anti-inflammatory 
activity is well-documented, and their ability to 
protect against UV-induced erythema has been 
demonstrated in multiple clinical studies. 
Epigallocatechin gallate (EGCG) the predominant 
polyphenol in green tea stands out as one of the 
most potent and well-characterized photoprotective 
plant compounds known. Its mechanisms include 
free radical scavenging, MMP inhibition, anti-
inflammatory signaling, and even DNA repair 
support, making it an exceptionally multi-functional 
ingredient for inclusion in photoprotective 
formulations. 
4. Flavonoids- The Structural Defenders: 
Flavonoids are a structurally diverse subclass of 
polyphenols, found abundantly in herbs like 
turmeric, neem, Licorice, and citrus plants with long 
histories of use in traditional medicine that modern 
science has validated as genuinely bioactive. They 
stabilize free radicals through electron donation, 
strengthen capillary walls to reduce inflammatory 
leakage, inhibit MMPs to protect collagen, and 
suppress tyrosinase activity to address pigmentation. 
Their multitarget mechanism profile makes them 
particularly valuable in formulations aimed at 
comprehensive photoprotection rather than a single 
endpoint.(Ngoc et al., 2023) 
5. Carotenoids-Colour with Purpose: 
Carotenoids beta-carotene, lycopene, lutein, and 
others are the pigments responsible for the red, 
orange, and yellow hues of many fruits and 
vegetables. In the context of skincare, they function 
as lipid-soluble antioxidants with a particular affinity 
for quenching singlet oxygen, one of the most 
damaging ROS species generated by UV exposure. 
They accumulate in the skin both through dietary 
intake and topical application and contribute to 
baseline photoprotection, UV-induced erythema 
reduction, and overall improvement in skin tone and 
radiance. 
Antioxidants and SPF: Complementary, Not 
Competitive: 
It's important to be precise about what antioxidants 
can and cannot do in the context of sun protection. 
SPF measures protection against UVB-induced 
erythema a function primarily served by UV-filtering 

agents (organic and inorganic sunscreen actives). 
Antioxidants do not replace sunscreen; they are not 
filters and should not be positioned as such. 
(Fratianni et al., 2020) 
What they do is address a gap that sunscreen filters 
leave open. No filter captures 100% of UV photons, 
and even the photons that are absorbed by 
sunscreen agents can generate low levels of ROS as a 
byproduct of that absorption. Antioxidants work in 
the photons' wake neutralizing the ROS that UV 
exposure generates, reducing the inflammatory 
response that follows, supporting barrier function, 
and preventing the cumulative cellular damage that 
drives photoaging even at sub-arrhythmogenic UV 
doses. 
Some plant-derived antioxidants also contain 
compounds with mild UV-absorbing capacity   
polyphenols and flavonoids, for instance, absorb at 
specific UV wavelengths   which may contribute 
modestly to SPF when incorporated into a 
formulation. The broader point is that antioxidants 
and UV filters form a genuinely complementary 
system: filters reduce the initial photonic insult; 
antioxidants mop up what gets through. Together, 
they provide more comprehensive photoprotection 
than either approach alone.(Fratianni et al., 2020) 
Getting Antioxidants into the Skin: The 
Bioavailability Challenge: 
Formulating with antioxidants is not simply a matter 
of adding them to a base and hoping for the best. For 
a topical antioxidant to be effective, it must navigate 
the stratum corneum the skin's tightly packed outer 
barrier and reach the viable epidermal and dermal 
cells where oxidative stress is actually occurring. This 
is genuinely challenging, and it's where many well-
intentioned formulations fall short. (Nichols & 
Katiyar, 2009b) 
1. Molecular Size and Lipophilicity: 

The stratum corneum is fundamentally a lipid-rich 
environment, which means lipid-soluble molecules 
generally penetrate more readily than water-soluble 
ones. Vitamin E, being lipophilic, integrates naturally 
into the intercellular lipid matrix. Vitamin C, being 
hydrophilic, requires specific formulation strategies 
lower pH, penetration enhancers, or encapsulation 
to reach therapeutic concentrations in deeper skin 
layers.(Rinnerthaler et al., 2015b) 
2. Stability in the Formulation: 
Many antioxidants are inherently unstable   they 
react with oxygen, degrade in light, or break down at 
elevated temperatures. An antioxidant that has 
oxidized in the bottle before it ever reaches the skin 
provides no benefit and may even contribute to 
oxidative load. Stabilized derivatives, amber or 
opaque packaging, nitrogen-blanketed filling, and 
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thoughtful pH control are not cosmetic niceties   they 
are functional requirements for delivering active 
antioxidants to the skin in an effective 
form.(Rinnerthaler et al., 2015b) 
3. Advanced Delivery Systems: 
When conventional formulation approaches aren't 
sufficient, more sophisticated delivery technologies 
can be employed. Liposomes encapsulate both 
lipophilic and hydrophilic antioxidants in 
phospholipid vesicles that fuse with skin lipids and 
release their cargo in situ. Nano emulsions reduce 
particle size to improve penetration. 
Microencapsulation protects sensitive actives from 
degradation during storage and controls their 
release kinetics once applied. For a formulation like 
the Photoshield mask   which aims to deliver 
meaningful antioxidant activity during its dwell time 
on the skin these delivery considerations are directly 
relevant to efficacy.(Mukherjee et al., 2011a) 
4. Concentration and pH:  
Antioxidant concentration needs to be high enough 
to produce a measurable biological effect but not so 
high as to cause irritation or instability. pH is equally 
important Vitamin C, for example, is most stable and 
most active at pH values below 3.5, a range that must 
be balanced carefully against skin comfort. These 
variables aren't afterthoughts; they are central 
formulation decisions that determine whether an 
antioxidant ingredient actually performs in 
use.(Mukherjee et al., 2011a) 
The Bigger Picture: 
Antioxidants are, in a very real sense, the scientific 
backbone of the Photoshield concept. The case for 
including them in photoprotective skincare is not 
speculative it is built on decades of research into the 
mechanisms of UV-induced skin damage and the 
documented capacity of these compounds to 
interrupt those mechanisms at multiple points 
simultaneously. 
What makes the herbal antioxidant approach 
particularly compelling is the sheer breadth of 
activity that plant-derived compounds can offer: 
Vitamin C and E work across lipid and aqueous 
compartments; polyphenols like EGCG offer multi-
pathway photoprotection; flavonoids address both 
structural damage and pigmentation; carotenoids 
quench singlet oxygen at the membrane. No single 
synthetic antioxidant covers all of these bases. A 
thoughtfully formulated blend of herbal antioxidants 
can.(Michalak, 2023a) 
The remaining challenge and it is a real one is 
ensuring that these actives are delivered to the skin 
in a stable, bioavailable, and effective form. That is 
precisely the formulation challenge that the 
Photoshield peel-off mask is designed to meet: a 

system that keeps antioxidant actives in sustained 
contact with the skin, in a format that maximizes 
penetration and efficacy, and that users will actually 
want to apply. 
Herbal Ingredients of Interest: 
Choosing the right herbal ingredients for a 
photoprotective formulation is not simply a matter 
of picking plants with antioxidant activity   every 
botanical worth its place in a serious formulation 
needs to bring something specific and scientifically 
substantiated to the blend. For the Photoshield 
antioxidant herbal peel-off mask, four plant 
ingredients were selected on the basis of their 
complementary profiles: green tea, vetiver root, red 
raspberry, and marigold. Together, they cover a 
broad spectrum of protective mechanisms free 
radical scavenging, anti-inflammation, barrier 
strengthening, skin soothing, and mild UV absorption 
without redundancy. Each earns its place 
independently; together, they create something 
greater than the sum of their parts.(Michalak, 2023a) 
What follows is a close look at each ingredient: 
where it comes from, what it contains, what the 
science says about how it behaves on skin, and why 
it belongs in this formulation. 
1. Green Tea (Camellia sinensis)- The Antioxidant 

Anchor: 
Source and Background: 
Camellia sinensis is an evergreen shrub in the 
Theaceae family, native to East Asia and now 
cultivated across China, India, Japan, and tropical and 
subtropical regions worldwide. What distinguishes 
green tea from black or oolong tea isn't the plant   it's 
the processing. Green tea is made from unfermented 
leaves, and that matters enormously: it means the 
delicate polyphenolic compounds that give the plant 
its antioxidant power are preserved rather than 
oxidized away during production rather than 
oxidized away during production.(Koch et al., 2019) 
What's Inside? 
Green tea's bioactive profile is dominated by 
catechins a group of polyphenolic compounds that 
have been the subject of hundreds of studies in 
dermatology and cosmetic science. The four principal 
catechins are epigallocatechin gallate (EGCG), 
epigallocatechin (EGC), epicatechin gallate (ECG), 
and epicatechin (EC). Of these, EGCG is consistently 
identified as the most potent antioxidant component 
some studies suggest it may be up to 100 times more 
effective than Vitamin C in certain in vitro assays. 
Beyond catechins, green tea also contains caffeine, 
the calming amino acid theanine, and meaningful 
quantities of Vitamins C and E, adding further layers 
to its already impressive antioxidant portfolio.(Koch 
et al., 2019) 
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What It Does for Skin? 
Green tea's skin-protective mechanisms are 
unusually broad. Its catechins are powerful 
scavengers of the reactive oxygen species generated 
by UV exposure, intercepting the oxidative cascade 
before it can damage lipids, proteins, and DNA. But 
green tea goes well beyond raw radical scavenging. 
EGCG and its sibling catechins suppress the 
production of pro-inflammatory cytokines, reducing 
the inflammatory response that follows UV exposure 
and making green tea genuinely useful for calming 
reactive, sun-stressed, or acne-prone skin. They also 
inhibit matrix metalloproteinases the collagen-
degrading enzymes whose overactivation is one of 
the primary drivers of photoaging providing a 
structural protective effect that complements its 
antioxidant activity.(Chaerunisaa et al., 2021b) 
The result is a remarkably multi-functional ingredient: 
it protects against UV-induced erythema, reduces 
inflammation, preserves collagen, demonstrates 
antimicrobial activity, and supports overall skin clarity. 
Few single plant extracts offer this combination at this 
level of scientific validation. 
Established Cosmetic Use: 
Green tea extract has been a staple in high-
performance skincare for decades. It appears in 
serums, creams, sunscreens, toners, and face masks 
across the full spectrum of price points and 
formulation philosophies a testament to the breadth 
and consistency of evidence behind it. In a peel-off 
mask format specifically, it contributes antioxidant 
defence during the dwell time while the film sets, 
and leaves skin with improved clarity, reduced 
oiliness, and a smoother texture after removal.(Koch 
et al., 2019) For the Photoshield mask, green tea is 
the antioxidant anchor the ingredient around which 
the rest of the blend is built. 
2. Vetiver Root (Chrysopogon zizanioides)   The 

Calming Counterpart 
Source and Background: 
Vetiver known in India as khus is a perennial grass of 
the Poaceae family with roots that have been prized 
for centuries in Ayurvedic medicine and traditional 
perfumery alike. Native to India, it is now cultivated 
across tropical regions worldwide. It's the roots, not 
the blades or seeds, that matter here: dense, fibrous, 
and distinctively aromatic, vetiver roots contain a 
concentrated array of bioactive compounds that 
have made them a staple in both therapeutic and 
cosmetic traditions across South and Southeast Asia. 
What's Inside? 
Vetiver root's chemistry is dominated by its essential 
oil, which is rich in sesquiterpene compounds 
including vetiverol, vetivone, and khusimol. These 
sesquiterpenes, along with the root's phenolic 

content, are primarily responsible for its antioxidant 
and anti-inflammatory activity. The essential oil also 
carries the characteristic deep, earthy, woody scent 
that gives vetiver its long-standing role in perfumery 
a sensory dimension that is not irrelevant to 
cosmetic formulation, where user experience 
matters as much as ingredient efficacy. 
What It Does for Skin? 
Vetiver's antioxidant activity is real but moderate it 
is not going to out-scavenge green tea's catechins, 
and it shouldn't be expected to. Its value in this 
formulation lies elsewhere: in its cooling, calming, 
and anti-inflammatory properties that make it an 
excellent complement to the more potent 
antioxidant actives. Vetiver soothes irritated and 
sun-exposed skin, reduces redness, and supports 
moisture retention qualities that matter enormously 
in a post-UV-exposure context when the skin is not 
just oxidatively stressed but often physically reactive 
and sensitized.(De Tollenaere et al., 2020) 
Established Cosmetic Use: 
Vetiver has a long track record in Ayurvedic 
preparations   facial toners, cooling mists, 
therapeutic soaps   and is increasingly finding its way 
into modern cosmetic formulations that draw on 
traditional botanical wisdom. In the Photoshield 
mask, vetiver root extract does what the best 
supporting ingredients do: it reinforces the primary 
actives, improves tolerability, adds a sensory 
dimension, and ensures that the overall user 
experience is as positive as the underlying 
science.(Winck et al., 2010) 
3. Red Raspberry (Rubus idaeus)-The Nourishing 

Protector: 
Source and Background: 
Rubus idaeus is a familiar fruit-bearing plant of the 
Rosaceae family, native to Europe and northern Asia, 
now cultivated widely in temperate climates around 
the world. In cosmetic science, it's not the fruit itself 
that attracts the most attention it's the seeds. 
Raspberry seed oil, cold-pressed from those seeds, 
has become one of the more interesting natural 
ingredients in photoprotective skincare, not just for 
what it contains but for what some researchers 
believe it can do in terms of UV interaction. 
What's Inside? 
Red raspberry is one of the most nutritionally dense 
plant ingredients in this formulation. It brings 
Vitamins C and E together in a single source   covering 
both the water-soluble and lipid-soluble antioxidant 
domains simultaneously. Ellagic acid, a polyphenol 
with well-documented antioxidant and anti-
inflammatory properties, is present in meaningful 
concentrations. Anthocyanins contribute additional 
free radical scavenging activity and the characteristic 
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red pigmentation of the fruit. Flavonoids and 
carotenoids add further antioxidant breadth, while 
the essential fatty acids in raspberry seed oil 
particularly alpha-linolenic acid (omega-3) and 
linoleic acid (omega-6) provide barrier-strengthening 
and anti-inflammatory lipid nutrition.(Oomah et al., 
2000) 
What It Does for Skin? 
The antioxidant case for red raspberry is strong and 
multifaceted. Its combined load of Vitamins C and E, 
ellagic acid, anthocyanins, and flavonoids provides 
comprehensive free radical scavenging activity 
across multiple oxidative pathways. Ellagic acid 
specifically has been shown to inhibit UV-induced 
collagen degradation and suppress melanin 
overproduction giving red raspberry a meaningful 
role in both anti-aging and anti-hyperpigmentation 
strategies.(Oomah et al., 2000) 
Raspberry seed oil has attracted particular scientific 
interest for its UV-absorbing properties. Some early 
studies suggested it might offer SPF-equivalent 
protection in the 28–50 range a claim that has since 
been contested and refined, but that reflects a 
genuinely real UV-absorbing capacity attributable to 
its tocopherol and carotenoid content. The current 
consensus is more measured: raspberry seed oil is 
not a sunscreen replacement, but it does absorb at 
relevant UV wavelengths and contributes 
meaningfully to the overall photoprotective profile 
of a formulation containing it. The essential fatty 
acids in the oil also help maintain and restore the 
skin's lipid barrier, reducing trans epidermal water 
loss and supporting recovery in UV-exposed or 
environmentally stressed skin.(Seeram et al., 2006) 
Established Cosmetic Use: 
Red raspberry extract and seed oil are well-
established across moisturizers, anti-aging serums, 
lip products, and suncare formulations. They are 
particularly valued for dry, mature, and sun-
damaged skin, skin types that need both protection 
and nourishment simultaneously. In the Photoshield 
mask, raspberry contributes antioxidant density, 
barrier support, and a mild UV-absorbing boost, 
while also improving the skin's feel and radiance 
after the mask is removed.(Seeram et al., 2006) 
4. Marigold (Calendula officinalis)   The Healer and 

Soother: 
Source and Background: 
Calendula officinalis pot marigold is one of the most 
widely used medicinal plants in Western herbal 
tradition, valued for centuries for its wound-healing, 
anti-inflammatory, and skin-soothing properties. A 
member of the Asteraceae family, it is native to the 
Mediterranean region but now cultivated globally, 
primarily for its distinctive bright orange and yellow 

flowers. Those flowers are the part of the plant that 
matters most in cosmetic applications they are the 
source of calendula's rich complex of bioactive 
compounds. 
What's Inside? 
Calendula's chemistry is notably diverse. Its 
flavonoids including quercetin, isorhamnetin, and 
narcissin provide antioxidant and anti-inflammatory 
activity. Triterpenoids, particularly oleanolic acid and 
its glycosides, are responsible for much of the plant's 
wound-healing and tissue-regenerating capacity. 
Carotenoids lutein and beta-carotene   not only give 
the flowers their vivid colour but also contribute 
antioxidant protection and mild UV-absorbing 
properties. Saponins add additional anti-
inflammatory and antimicrobial activity, while the 
essential oils round out a phytochemical profile that 
is unusually broad for a single plant source.(Anti-
Inflammatory Activity of Flower Extract of Calendula 
Officinalis Linn. and Its Possible Mechanism of Action 
- PubMed, n.d.) 
What It Does for Skin? 
Calendula's standout quality in skin care is its 
gentleness paired with genuine efficacy   a 
combination that is rarer than it might seem. Its anti-
inflammatory and wound-healing properties are 
among the most clinically validated of any commonly 
used cosmetic botanical, making it particularly 
valuable in formulations intended for sensitive, 
reactive, or damaged skin. In the context of the 
Photoshield mask, this is directly relevant: UV-
exposed skin is, by definition, inflamed and stressed, 
and an ingredient that can actively calm that 
response while simultaneously providing antioxidant 
protection is extraordinarily useful. 
Calendula reduces erythema and redness, promotes 
the regeneration of damaged skin cells, and 
enhances overall skin recovery effects attributed 
primarily to its triterpenoid saponins and flavonoid 
content. Its carotenoids contribute to ROS 
scavenging and provide a mild degree of 
photoprotective UV absorption. And because 
calendula is among the most well tolerated cosmetic 
botanicals available, it broadens the formulation's 
suitability to include even the most reactive and 
sensitive skin types   including post-procedure and 
sun-sensitized skin.(Ujfalusi et al., 2010) 
Established Cosmetic Use: 
Calendula's cosmetic credentials are extensive and 
long-standing. It is a standard ingredient in baby care 
products, after-sun preparations, healing ointments, 
sensitive-skin creams, and barrier-repair 
formulations-precisely because its combination of 
efficacy and gentleness makes it universally 
applicable. In the Photoshield mask, marigold plays a 
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dual role: it reinforces the formulation's antioxidant 
and anti-inflammatory activity, and it ensures that 
even the most sensitive user can apply this mask 

without concern. It is the ingredient that makes the 
whole formulation more inclusive.(Ujfalusi et al., 
2010). 

 

    
Fig:1 (Camelia Sinesis)     Fig:2 (Vetiver root)            Fig:3  (Red raspberry)      Fig:4 (Calendula officinalis) 

Table 1: Herbal Ingredients-Sources, Phytoconstituents & Skin Benefits 
 

A comparative overview of the four key botanical actives selected for the Photoshield formulation.  

Ingredient Plant sources Phytoconstituents Skin benefits Primary role 

Green Tea 
Camellia 
sisensis 

EGCG, EGC, ECG, 
Epicatechin, Vitamins C & 

E, Caffeine 

ROS scavenging, MMP 
inhibition, anti-
inflammatory, 

antimicrobial, skin 
clarity 

Antioxidant anchor 
/ photoprotection 

Vetiver 
Root 

Chrysopogon 
zizanioidies 

Vetiverol, Vetivone, 
Khusimol, Sesquiterpenes, 

Phenolics 

Calming, cooling, anti-
inflammatory, 

hydration, redness 
reduction 

Soothing and 
sensory enhancer 

Red 
raspberry 

Rubus idaeus 

Vitamins C & E, Ellagic acid, 
Anthocyanins, Flavonoids, 
Omega-3 & Omega-6 fatty 

acids 

Free radical 
scavenging, collagen 
protection, barrier 

repair, mild UV 
absorption 

Nourishing 
protector / anti-

aging 

Marigold 
Calendula 
officinalis 

Quercetin, Isorhamnetin, 
Triterpenoids, Carotenoids, 

Saponins, Essential oils 

Anti-inflammatory, 
wound healing, tissue 

regeneration, 
erythema reduction 

Healer and skin 
recovery agent 

     

 
The Synergistic Case: Why These Four, together: 
Individually, each of these four herbal ingredients 
brings something real and scientifically substantiated 
to the Photoshield formulation. But the more 
important story is what happens when they are 
combined. 
Green tea provides the primary antioxidant 
firepower broad-spectrum ROS scavenging, MMP 
inhibition, and anti-inflammatory activity at a level 
supported by some of the most robust evidence in 
cosmetic dermatology. Red raspberry adds a 

complementary antioxidant layer through its 
vitamins, polyphenols, and ellagic acid, while its seed 
oil contributes barrier support and a mild UV-
absorbing component that deepens the 
formulation's photoprotective reach. Vetiver brings 
the calming, hydrating, and sensory dimensions that 
make the mask pleasant and tolerable to use because 
a formulation that users enjoy is one, they apply 
consistently, and consistency is what produces real 
results. And marigold ties it all together with its 
healing, soothing, and regenerative properties, 
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ensuring that the mask doesn't just protect the skin 
during application but actively supports its recovery 
and renewal afterward.(Rizzardi, Liparulo, Antonelli, 
Orsini, Riva, Bergamini, Fato, et al., 2021b) 
No single synthetic antioxidant can replicate this 
range. The diversity of mechanisms, 
phytoconstituents, and biological targets covered by 
this herbal combination is precisely what makes the 
Photoshield concept compelling not just as a 
cosmetic product, but as a genuinely multifunctional, 
science-backed approach to protecting skin from the 
inside of its own biology outward. 
Peel-Off Mask: Formulation Science: 
A great herbal ingredient list is only as good as the 
formulation that delivers it. This is one of the most 
important and frequently underappreciated truths in 
cosmetic science: even the most potent botanical 
actives will fail to produce meaningful results if they 
are not suspended, stabilized, and delivered to the 
skin in a system that actually works. For the 
Photoshield antioxidant herbal peel-off mask, 
understanding the formulation science behind the 
peel-off dosage form is not background knowledge it 
is central to the product's success.(Rizzardi, Liparulo, 
Antonelli, Orsini, Riva, Bergamini, Fato, et al., 2021b) 
Peel-off masks have earned their place in the 
skincare landscape not just because they feel 
satisfying to use, but because they genuinely do 
something useful: they hold active ingredients in 
sustained contact with the skin, they physically 
remove surface impurities when lifted away, and 
they offer a delivery mechanism that is more 
intimate and prolonged than a rinse-off product and 
more engaging than a leave-on serum. What follows 
is a close look at the science that makes this possible 
and the formulation decisions that determine 
whether it works well or poorly. (Roelandt et al., 
2009a) 
What Is a Peel-Off Mask, and What Makes One Type 
Different from Another? 
At its core, a peel-off mask is a semisolid topical 
formulation that, when applied to the skin and 
allowed to dry, forms a continuous flexible film that 
can be removed in a single, intact piece. As it lifts 
away, it takes with it dead skin cells, excess sebum, 
surface dirt, and other accumulated impurities a 
dual-action product that both delivers and removes 
simultaneously.(Olisova et al., 2018a) 
Not all peel-off masks are built the same way, and 
the formulation type chosen has real implications for 
the kind of skin it suits, the actives it can carry, and 
the experience it delivers. 
1. Gel-Based Masks-The Preferred Platform for 

Herbal Antioxidants: 

Gel-based peel-off masks are built around water-
soluble film-forming polymers and are the most 
widely used format in modern cosmetic science and 
the most relevant for the Photoshield formulation. 
Their transparency or translucency makes them 
aesthetically appealing, but their more important 
advantage is functional: they are excellent carriers 
for water-soluble herbal extracts and antioxidant 
actives, they spread easily and uniformly, and they 
dry relatively quickly. For a formulation whose 
primary purpose is delivering plant-based 
antioxidants to the skin, gel-based is the logical 
choice.(Benson & Watkinson, 2012) 
2. Cream-Based Masks-Richer but Slower: 
Cream-based peel-off masks incorporate emollients 
and oils alongside film-forming agents, making them 
better suited to dry or mature skin types that need 
additional moisturization during the treatment. The 
trade-off is drying time the higher oil content slows 
water evaporation and film formation, which can 
affect user experience and perceived performance. 
For the Photoshield mask's target of photoprotection 
and antioxidant delivery, cream-based systems are a 
secondary consideration. 
3. Film-Forming Masks-Deep Clean with Minimal 

Extras: 
Polymer-focused film-forming masks minimize oil 
content and emphasize strong, clean film formation. 
They are effective for deep cleansing and pore-
tightening applications, but their reduced emollient 
content makes them less suited to delivering the kind 
of nourishing herbal actives central to the 
Photoshield concept. They are better understood as 
a cleansing platform than a treatment platform. 
(Chiellini et al., 2003a) 
4. Film-Forming Polymers: The Backbone of the 

Formulation: 
The film-forming polymer is the single most 
consequential ingredient in a peel-off mask 
formulation. It determines everything that matters 
most about the product's performance: how the film 
forms, how strong and flexible it is, how long it takes 
to dry, how smoothly it peels, and how well it carries 
active ingredients to the skin. Choosing the right 
polymer or the right combination is the first and 
most critical formulation decision. 
5. Polyvinyl Alcohol (PVA)-The Industry Standard: 
PVA is the most widely used polymer in peel-off 
masks, and its dominance in the field is well-earned. 
It is water-soluble, produces exceptionally clear and 
flexible films, provides excellent mechanical 
strength, and peels smoothly and cleanly which is 
precisely the sensory experience that makes peel-off 
masks so satisfying to use. It is also non-toxic and 
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well-tolerated by skin across a range of types and 
sensitivities. 
The concentration of PVA in the formulation is a lever 
that controls multiple performance variables 
simultaneously. Higher concentrations increase 
viscosity, which affects spread ability; they also 
increase film thickness and peel strength. Lower 
concentrations produce thinner, faster-drying films 
that may not remove impurities as effectively. 
Finding the optimal PVA concentration for the 
Photoshield formulation requires balancing these 
variables against each other and against the 
requirements of the herbal actives being 
carried.(Roelandt et al., 2009b) 
6. Hydroxypropyl Methylcellulose (HPMC)- The 

Versatile Partner: 
HPMC is a semi-synthetic cellulose derivative that 
brings complementary properties to a PVA-based 
system. Where PVA provides structural strength, 
HPMC enhances spread ability, improves uniformity 
of film formation across the skin surface, and 
contributes a degree of skin hydration that PVA alone 
does not provide. Importantly, HPMC also helps 
stabilize herbal extracts within the formulation 
matrix a function that becomes critical when working 
with polyphenol-rich plant actives that are prone to 
degradation or precipitation. HPMC is most 
commonly used in combination with PVA, where the 
two polymers together produce film properties that 
neither achieves alone.(Siepmann & Peppas, 2012) 
 
7. Carbopol (Carbomer)-Viscosity and Texture 

Control:  

Carbopol is a synthetic high-molecular-weight 
polymer used primarily as a thickening and gelling 
agent. It doesn't form films on its own in the way that 
PVA does, but it plays an important supporting role 
by providing precise viscosity control, stabilizing 
suspensions of herbal particles, and giving the 
formulation a smooth, elegant texture that spreads 
predictably and comfortably. One important 
consideration: Carbopol is acidic in its un-neutralized 
form and requires the addition of a neutralizing 
agent typically triethanolamine to form its 
characteristic gel structure. This neutralization step 
must be managed carefully, because the final pH of 
the system will influence both skin tolerability and 
the stability of antioxidant actives.(Karim & Bhat, 
2008) 
8. Gelatine   The Natural Option: 
Gelatine occupies a different position in this polymer 
landscape: it is protein-derived, biodegradable, and 
inherently skin-friendly, which makes it appealing in 
the context of a natural herbal formulation. It forms 
flexible, skin-compatible films and is well-tolerated 
across skin types. The limitations are practical: 
gelatine-based films are more sensitive to humidity 
and temperature than synthetic polymers, which 
complicates stability across varying storage and use 
conditions. In climates or contexts where 
temperature control cannot be guaranteed, this 
sensitivity becomes a real formulation challenge. 
Gelatine is best considered as a complementary or 
enhancing agent in blended polymer systems rather 
than a standalone film-former for a product intended 
for broad commercial use.(Karim & Bhat, 2008) 

 
Table 2: Film forming polymers – Comparsion of keys excipients 

Polymer Type Film Properties Advantage Limitation/ Consideration 

Polyvinvyl 
Alcohol 

Synthetic, 
water-
soluble 

Clear,flexible 
,strong 

Industry standard; 
excellent peel; smooth 

removal; skin 
compatible 

Concentration affects viscosity 
and peel strength; needs 

optimization 

HPMC 
Semi – 

synthetic 
cellulose 

Uniform, 
hydrating 

Improves 
spreadability; 

stabilizes herbal 
extracts; adds 

hydration 

Best used in combination with 
PVA; limited standalone film 

strength 

Carbopol 
Synthetic 
high -MW 
Polymer 

Gel – forming 
Precise,viscosity 

control , stabilizes 
herbal particles 

Requires neutralization; pH 
management critical; affects 

antioxidant stability 

Gelatine 
Protein – 
Derived , 
Natural 

Flexible, skin 
friendly 

Biodegradable; well-
tolerated; compatible 
with herbal concept. 

Humidity/temperature 
sensitive; unstable in tropical 
climates; best as complement 
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The Supporting Cast: Excipients and What They 
Actually Do: 
The polymer provides the structure but the 
excipients determine whether the formulation is 
actually pleasant, effective, and stable to use. Each 
excipient in a peel-off mask has a specific job to do, 
and every one of them must be compatible with the 
polymer system and the herbal actives it carries. 
1. Humectants-Keeping Moisture in the Right 

Place: 
Glycerine and propylene glycol are the most 
commonly used humectants in peel-off masks, and 
their role is more nuanced than simply 'adding 
moisture.' During the drying phase, humectants slow 
the rate of water evaporation from the film   which 
matters because too-rapid drying can create an 
uncomfortably tight, rigid film that pulls at the skin 
before it can be comfortably removed. Humectants 
keep the film flexible and comfortable during the 
waiting period, improve the overall spread ability of 
the fresh formulation, and leave the skin feeling 
hydrated rather than stripped after the mask is 
removed. In an herbal antioxidant formulation, they 
also help maintain a favourable microenvironment 
for sensitive phytoconstituents during the drying 
process.(Mukherjee et al., 2011b) 
2. Plasticizers-The Difference Between a Clean Peel 

and a Crumbling Mess: 
Plasticizers glycerine and polyethylene glycol are the 
most common reduce the brittleness of the dried 
polymer film by interrupting tight polymer chain 
packing and increasing molecular flexibility. This is 
not a minor cosmetic consideration; it is 
fundamental to the product working as intended. A 
peel-off mask film that lacks adequate plasticizer will 
crack and fragment during removal rather than lifting 
cleanly in one piece which defeats the entire 
mechanical cleansing mechanism and creates a 
frustrating user experience. Getting the plasticizer 
concentration right means the film peels smoothly, 
completely, and comfortably, which is what makes 
the product satisfying rather than messy.(Fluhr et al., 
2008) 
3. Preservatives-Non-Negotiable for Water-Based 

Herbal Formulations: 
Any water-based cosmetic formulation requires 
preservation against microbial contamination and 
herbal formulations, with their complex mixture of 
organic plant compounds, represent a particularly 
hospitable growth environment for bacteria and 
fungi. This is not optional: a product that becomes 
microbiologically contaminated during its shelf life 
poses a genuine safety risk to users. Conventional 
systems often rely on parabens; more contemporary 
formulations may use phenoxyethanol, 

ethylhexylglycerin, or other preservative systems 
that are effective while meeting evolving consumer 
preferences. Where natural preservation options are 
considered, their actual efficacy must be rigorously 
tested rather than assumed. 
4. Thickeners Consistency and Stability: 
Carbopol and xanthan gum serve as thickening 
agents that give the formulation the right viscosity 
for application thick enough to sit on the skin during 
the drying phase without running, but fluid enough 
to spread easily with a brush or fingertips. Beyond 
texture, thickeners also contribute to formulation 
stability by reducing the tendency for phase 
separation or sedimentation of herbal particles over 
time. In a formulation containing multiple plant 
extracts with varying solubilities, this stabilizing 
function is practically important for ensuring that the 
product performs consistently from the first 
application to the last.(De Tollenaere et al., 2020) 
5. Emollients   Skin Feel and Post-Peel Comfort: 
Aloe vera gel and light botanical oils are the most 
commonly used emollients in herbal peel-off masks, 
and they serve a dual purpose. During application, 
they improve the spread ability and skin feel of the 
formulation. After removal, they leave the skin 
surface smooth and comfortable rather than tight or 
sensitized. For a formulation targeting UV-stressed 
skin   which is often already reactive and irritated   
the emollient component is not an afterthought; it is 
part of the therapeutic value proposition. Aloe vera 
in particular brings its own soothing, anti-
inflammatory, and hydrating properties to the 
formulation, effectively functioning as both an 
excipient and an active ingredient.(Chen et al., 2012) 
6. Solubilizing and Stabilizing Herbal Extracts: The 

Formulator's Challenge: 
Introducing herbal extracts into a peel-off mask base 
is where much of the real formulation work happens 
and where many otherwise promising products fall 
short. Herbal extracts are chemically complex: they 
contain dozens to hundreds of individual compounds 
with varying polarities, solubilities, and stabilities, all 
of which must coexist within a single formulation 
matrix without degrading, precipitating, or 
interacting adversely with the polymer system. 
The first challenge is solubilization. Aqueous herbal 
extracts dissolve readily in gel-based systems, but 
extracts containing significant lipophilic constituent’s 
essential oils, carotenoids, fat-soluble vitamins 
require co-solvents such as propylene glycol, or 
emulsifiers to achieve uniform distribution. For 
particularly sensitive antioxidants like polyphenols 
and Vitamin C, microencapsulation offers a more 
sophisticated solution: encapsulating the active in a 
protective shell that shields it from the formulation 
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environment until it reaches the skin.(Chen et al., 
2012; Mukherjee et al., 2011b) 
The stability challenges are equally real. Polyphenols 
the primary antioxidant actives in green tea and red 
raspberry are prone to oxidation when exposed to 
air, and that oxidation destroys their biological 
activity. Colour changes, precipitation, and microbial 
contamination are all potential degradation 
pathways that must be proactively managed. The 
formulation response involves a combination of 
strategies: antioxidant stabilizers (such as ascorbic 
acid or tocopherol) added to the base, controlled pH 
maintenance to preserve extract stability, light-
protective packaging to prevent photodegradation, 
and rigorous compatibility testing between each 
polymer and each herbal constituent before the final 
formulation is locked in. 
pH: The Variable That Touches Everything: 
Skin's natural surface pH sits in the range of 4.5 to 5.5 
slightly acidic and this acidity is not incidental. It is 
actively maintained by the skin's acid mantle and 
plays a critical role in barrier function, microbiome 
health, and enzymatic activity at the skin surface. 
Formulations that deviate significantly from this 
range risk disrupting the barrier, causing irritation, 
and reducing the stability and activity of pH-sensitive 
ingredients. 
For a peel-off mask formulation containing herbal 
antioxidants, pH management is genuinely complex. 
Carbopol, a commonly used thickener, requires 
alkaline neutralization to form its gel network but 
excessive alkalinity destabilizes polyphenolic 
antioxidants and irritates the skin. Vitamin C is most 
stable and biologically active at pH values below 3.5 
but that degree of acidity may compromise other 
formulation components or cause skin discomfort. 
These competing constraints mean that pH 
optimization is an iterative process, not a single 
adjustment, and must be conducted with the 
complete formulation rather than with individual 
ingredients in isolation.(Chen et al., 2012) 
The practical consequence of getting pH wrong is 
significant: antioxidant activity is reduced, herbal 
extracts may become unstable or change colour, 
polymer performance can be altered, and users may 
experience irritation or discomfort during the dwell 
time. pH is not one variable among many it is the 
variable that influences almost all the others 
simultaneously.(Ali & Yosipovitch, 2013) 
 
The Film-Forming and Peeling Mechanism: What 
Actually Happens on Skin? 
Understanding the physics of how a peel-off mask 
works is useful both for formulation optimization and 
for appreciating why this dosage form is uniquely 

suited to delivering herbal antioxidants. The process 
unfolds in four distinct phases, each with specific 
formulation requirements. 
1. Phase 1-Application: 
The mask is applied to cleansed skin typically with a 
brush or fingertips in an even, moderately      thick 
layer. The formulation's viscosity at this stage must 
be in the right range: too thin and it runs before 
forming a continuous film; too thick and it resists 
spreading and leaves an uneven layer. Humectants 
and thickeners are the primary levers for achieving 
spreadable, clinically appropriate consistency. 
(Benson, 2005) 
2. Phase 2-Drying and Film Formation: 
This is where the formulation chemistry does its most 
important work. As water evaporates from the 
applied layer, polymer chains primarily PVA move 
progressively closer together. Hydrogen bonding 
between chains strengthens, molecular cohesion 
increases, and a continuous, flexible film gradually 
forms across the skin surface. This process takes 
between 15 and 30 minutes, depending on polymer 
concentration, ambient temperature, and humidity. 
It is during this phase that active herbal constituents 
have their best opportunity to interact with the skin 
the sustained contact time and the mild occlusion 
created by the forming film both contribute to 
enhanced penetration of antioxidant actives into the 
viable epidermis.(Chiellini et al., 2003b) 
3. Phase 3-Adhesion to Impurities: 
As the film solidifies, it adheres physically to the 
surface materials it has enveloped: dead 
corneocytes, sebum, particulate pollutants, and the 
debris that accumulates in pore openings. The 
adhesive strength of the dried film must be 
calibrated carefully strong enough that these 
impurities are captured and held as the film is 
removed, but gentle enough that the film does not 
adhere so strongly to living skin that removal causes 
trauma. This balance is achieved through the 
interplay of polymer concentration, plasticizer 
content, and the presence of emollients that 
moderate interfacial adhesion. 
4. Phase 4-Peeling: 
When the film is grasped at an edge and peeled back 
ideally in a single continuous motion mechanical 
exfoliation occurs simultaneously with impurity 
removal. The dried polymer film lifts the adhered 
surface materials cleanly away from the skin, leaving 
the surface visibly smoother, pores appearing more 
refined, and texture improved. Plasticizers are 
essential here: without adequate plasticizer content, 
the film will crack or fragment during removal rather 
than peeling cleanly, breaking the user experience 
and reducing the mechanical cleansing efficacy. A 
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well-plasticized film peels in one piece with a tactile 
satisfaction that is part of what makes the peel-off 
format so compelling to users.(Olisova et al., 2018b) 
Bringing It Together: 
The formulation of a peel-off mask is a balancing act 
of considerable complexity. Every ingredient 
polymer, excipient, herbal extract, pH modifier must 
be chosen not just for what it contributes individually 
but for how it behaves in the presence of everything 
else in the system. PVA and HPMC provide structural 
integrity and flexibility; humectants and plasticizers 
control the film's physical behaviour during drying 
and removal; preservatives protect a 
microbiologically vulnerable water-based system; 
and careful pH management keeps both the skin and 
the actives in their optimal operating range. 
For the Photoshield formulation specifically, this 
science matters because the herbal actives are the 
point. Green tea catechins, red raspberry 
polyphenols, vetiver phenolics, and calendula 
flavonoids are only as valuable as the system that 
delivers them and a peel-off mask formulated with 
precision and scientific rigor is capable of delivering 
them in a way that achieves real, measurable 
photoprotective benefit. That is the standard this 
formulation is designed to meet.(Michalak, 2023b) 
 
FUTURE SCOPE: 
The trajectory for antioxidant herbal peel-off masks 
and for the Photoshield formulation specifically is 
both clear and compelling. Consumer demand for 
natural, plant-based skincare is not a temporary 
trend; it reflects a structural shift in how people think 
about what belongs on their skin, how it is produced, 
and what happens to it after use. The challenge and 
the opportunity lie in meeting that demand with 
products that are not just marketed as natural but 
genuinely deliver on the science. 
Standardization of herbal extracts is the most 
immediate research frontier. Botanical ingredients 
are inherently variable the same plant species grown 
in different soils, harvested at different times, or 
extracted with different solvents will yield materials 
with different phytochemical profiles and different 
levels of antioxidant activity. To produce a cosmetic 
product with consistent performance batch after 
batch, those extracts must be standardized to 
defined concentrations of marker compounds   EGCG 
for green tea, ellagic acid for raspberry, specific 
flavonoid profiles for marigold and vetiver. HPLC, UV-
Vis spectrophotometry, and targeted phytochemical 
assays are the analytical tools that make this 
standardization possible, and investing in that rigor 
is what separates a professional cosmetic 

formulation from a well-intentioned but inconsistent 
herbal preparation.(Michalak, 2023b) 
Clinical validation is the second critical step. Small-
scale in vitro antioxidant assays and preliminary 
stability studies are valuable they establish proof of 
concept and guide formulation development but 
they are not sufficient to substantiate therapeutic 
claims or support regulatory approval in markets 
with stringent cosmetic oversight. What is needed is 
well-designed clinical evaluation: controlled trials on 
diverse populations, dermatological patch testing to 
confirm safety across skin types, and long-term use 
studies to assess the formulation's effects on 
measurable markers of photoaging, pigmentation, 
and barrier function over weeks and months rather 
than days. This kind of evidence builds credibility, 
supports market positioning, and provides the 
scientific foundation that serious skincare brands 
rely on.(Rizzardi, Liparulo, Antonelli, Orsini, Riva, 
Bergamini, & Fato, 2021) 
Advanced delivery technologies represent the next 
horizon for improving efficacy. Herbal antioxidants, 
particularly polyphenols and Vitamins C and E, are 
effective when they reach viable skin layers   but 
getting them there in bioactive form through the 
stratum corneum barrier is not trivial. 
Nanotechnology-based systems-nano-emulsions, 
liposomes, solid lipid nanoparticles   offer ways to 
encapsulate sensitive actives, protect them from 
degradation during storage, and enhance their 
penetration once applied to the skin. These are not 
speculative tools; they are established technologies 
in pharmaceutical and cosmetic science, and 
applying them systematically to herbal formulations 
could meaningfully elevate the performance ceiling 
of products like the Photoshield mask. 
Sustainability and environmental responsibility will 
also shape the future of this category. Consumers 
who seek plant-based skincare often do so out of 
broader environmental and ethical values, and those 
values extend to packaging, sourcing, and end-of-life 
disposal. Biodegradable, recyclable, or refillable 
packaging systems; sustainably sourced botanicals 
certified through credible supply chain standards; 
formulation choices that minimize water waste and 
energy consumption during production   these are 
not peripheral concerns. They are central to the 
value proposition of a product positioned as natural 
and responsible, and they will increasingly become 
competitive differentiators in the 
marketplace.(Rizzardi, Liparulo, Antonelli, Orsini, 
Riva, Bergamini, & Fato, 2021) 
Finally, there is room for formulation diversification 
and customization. Skin is not uniform, and a single 
formulation optimized for one skin type may be 
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suboptimal for another. Oily, acne-prone skin 
benefits from oil-control and antimicrobial actives; 
dry, mature skin needs additional emollients and 
barrier-supporting lipids; sensitive skin requires the 
gentlest possible ingredient profile and the strictest 
avoidance of known irritants. Developing targeted 
variants of the Photoshield formulation each 
optimized for a specific skin context expands the 
addressable market and ensures that more users can 
access the photoprotective benefits the formulation 
is designed to deliver. 
 
CONCLUSION: 
The Photoshield antioxidant herbal peel-off mask 
formulated with vetiver root, green tea, marigold, 
and red raspberry is more than an incremental 
improvement on existing peel-off products. It 
represents a genuine convergence of botanical 
tradition, modern formulation science, and a 
growing understanding of what skin actually needs to 
defend itself against the photooxidative stress of 
contemporary life. In an industry increasingly shaped 
by consumer skepticism toward synthetic chemicals 
and a demand for transparency, natural efficacy, and 
environmental responsibility, this formulation meets 
the moment.(Michalak, 2023c) What makes this 
blend work is synergy at the molecular level. Green 
tea brings the antioxidant firepower catechins and 
polyphenols that scavenge free radicals with 
documented efficacy, protecting the skin from the 
oxidative cascade that drives premature aging and 
structural breakdown. Red raspberry contributes its 
own antioxidant depth through Vitamin C and 
anthocyanins while supporting collagen synthesis 
and skin brightness addressing both protection and 
visible improvement simultaneously. Marigold adds 
the anti-inflammatory and tissue-regenerating 
capacity that makes the formulation tolerable and 
effective even for reactive, sensitized skin recovering 
from UV exposure. And vetiver root closes the loop 
with its cooling, calming, and antimicrobial 
properties, ensuring that the user experience is as 
soothing as the underlying science is 
sound.(Michalak, 2023c). 
The peel-off dosage form is not incidental to this 
formulation   it is integral. The film-forming 
mechanism creates sustained contact between 
herbal actives and the skin surface, maximizing the 
window for antioxidant activity during the 15 to 30 
minutes the mask remains in place. When the film is 
removed, it mechanically lifts away accumulated 
surface debris dead skin cells, excess sebum, 
environmental particulates leaving the skin visibly 
cleaner, smoother, and more receptive to the 
protective benefits that remain. This dual action 

delivers and remove is precisely what makes the 
peel-off format uniquely suited to this application. 
From a formulation perspective, the work lies in 
optimization: pH must be controlled to preserve both 
antioxidant stability and skin compatibility; viscosity 
must be calibrated to ensure even application and 
predictable drying; film-forming capacity must be 
balanced to produce a peel that is satisfying, 
complete, and gentle. When these variables are 
properly managed, the result is a product that is safe, 
stable, cost-effective, and genuinely beneficial not 
just cosmetically appealing, but functionally 
protective in a way that addresses the real biological 
challenges UV-exposed skin faces every day.  
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