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ABSTRACT

The Indian cosmetics industry is undergoing rapid transformation with advanced formulation technologies, growing market size,
and evolving regulatory norms. This paper reviews innovations such as nanocosmetics, natural ingredient formulations, and
sustainable practices, examining their impact on market growth. Key toxicological concerns and the regulatory landscape are
discussed with a focus on compliance, safety assessment, and international harmonization. Recommendations for industry practice

and future research are proposed based on current market trends and global best practices[1-18].
Market Landscape India's cosmetic and personal care market contributed 50% of the FMCG sector value in 2018, growing
from USD 31.6 billion in 2011 to USD 52.75 billion in 2017-18. The cosmetics segment alone generated USD 14.443 billion
revenue in 2018, with a projected annual growth of 7.1%. Emerging segments include products for men and innovative natural

formulations that reflect changing consumer preferences 1,2,3,4.

INTRODUCTION

Comprehensive Review Paper Topics in Cosmetic Science:
Current Market Scenario, Innovations, and Regulatory
Landscape in India The cosmetic science industry is
experiencing unprecedented growth globally, with India
emerging as a significant market driven by evolving consumer
preferences, technological innovations, and regulatory
developments. This comprehensive review examines the most
promising research directions in cosmetic science, analyzing
current market trends, conventional versus innovative
formulations, regulatory frameworks, and their collective
impact on industry growth.

New Formulation

Technologies Nano cosmetics Nanotechnology enables
advanced delivery systems in cosmetics, utilizing niosomes,
fullerenes, liposomes, and nanoemulsions for targeted action,
improved stability, and sustained ingredient release. While
these advances offer better efficacy, they also introduce
concerns regarding toxicity and environmental impact(5,6,7,8).

Natural and Sustainable Ingredients

Consumer preference for natural products is driving the
development of formulations based on essential oils and plant
extracts. Nanotechnology further enhances the bioavailability
and stability of these natural actives. Integration of sustainable
practices and biodegradable packaging reflects an industry-
wide shift towards eco-conscious production(9,10,11)

Toxicological Concerns

Studies show that 88 toxic chemicals have been identified in
more than 73,000 cosmetic products, with parabens, phthalates,
and heavy metals linked to endocrine disruption, cancer risks,
and reproductive toxicity. Inadequate pre-market safety
assessments result in consumer exposure to potential hazards
(12,13).

Regulatory Guidelines

India regulates cosmetics under the Drugs and Cosmetics Act,
with oversight by CDSCO. Requirements include mandatory
manufacturing licenses, labeling standards, and quality
assurance protocols. Compared to EU regulations, which are
more stringent with mandatory safety tests, Indian regulations
are evolving but remain moderate in stringency. Harmonization
with global standards is a key challenge and opportunity for the
industry(14,15,16).

Market Share-wise List of Top Companies and Leading
Brands in India

Hindustan Unilever Limited (HUL)

Market Share: ~25-30%

Top Brands & Products:Fair & Lovely (Glow & Lovely) — Skin
fairness creamDove — Moisturizing soap and body washSunsilk
— Shampoo and conditionerLakmé — Makeup and skincare
rangeL.’Oréal India

Market Share: ~10-12%

Top Brands & Products:L.’Oréal Paris — Face wash, anti-aging
creamGarnier — Face wash, sunscreenMaybelline — Mascara,
lipsticksProcter & Gamble (P&G) India

Market Share: ~7-8%

Top Brands & Products:Olay — Regenerist anti-aging
creamsPantene — Hair care productsOld Spice — Men’s
grooming productsEmami Limited

Market Share: ~4-5%

Top Brands & Products:Fair & Handsome — Men’s fairness
creamNavratna — Cooling oilKesh King — Ayurvedic hair
0ilGodrej Consumer Products Limited

Market Share: ~3-4%

Top Brands & Products:Cinthol — Soaps and deodorantsGood
Knight — Mosquito repellents (cosmetic adjunct)Godrej No.1 —
SoapsBiotique

Market Share: Emerging (~2-3%)Bio Morning Nectar — Face
washBio Kelp Protein ShampooKhadi Natural

Market Share: Growing (~1-2%)Herbal Shampoo Face Packs
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Top Cosmetic Brands in India (2024)

L’Oréal Paris: A global leader known for a wide range of high-
quality makeup and skincare products.

Lakmé: A pioneering Indian brand with a long history of
popularity, offering a vast selection of products for diverse skin
tones.

Maybelline: An international brand popular for its affordable
and accessible makeup that is a favorite among many Indian
consumers.

Sugar Cosmetics: A successful homegrown brand known for
its trendy, high performance, and cruelty-free makeup.

MAC Cosmetics: A premium brand favored for its
professional-grade products and wide shade range.

Nykaa Cosmetics: An e-commerce giant that has gained
significant traction with its own popular and affordable in-
house line.

Colorbar: A brand that offers a good balance of quality and
affordability.

Faces Canada: A popular brand recognized for its cruelty-free
and dermatologically tested products.

Himalaya Herbals: A brand focused on natural, herbal-based
personal care products.

Biotique: Another brand that focuses on products derived from
natural ingredients, blending nature with science.

Emerging and Trending Ingredients
*  Traditional Indian Botanicals:
o Ashwagandha: Used for its rejuvenating and
anti-aging properties.
o Saffron: Valued for its regenerative qualities
and ability to reduce inflammation.
o Turmeric: Known for its antioxidant and anti-
inflammatory effects.
*  Modern Actives:
o Hyaluronic Acid: In high demand for its
hydrating and moisturizing benefits.
o Ceramides: Increasingly popular for their role in
strengthening the skin's barrier.

o Bakuchiol: Gaining traction as a natural
alternative to retinol.
*  Scientifically Proven Ingredients
o Retinol: A key ingredient for anti-aging, with
consumers looking for specific percentages.
o Vitamin C: Widely used for brightening and
antioxidant protection.
o Peptides: Valued for
production.
e Other Trending Ingredients
o Marine Algae: A rising star in skincare
formulations.
o Fermented Enzymes: Gaining popularity for
their skin-enhancing properties.
o Prebiotics: Being incorporated into products to
support a healthy skin microbiome.
Driving Factors

* Consumer Education: An increasingly informed
consumer base is actively seeking out products with
clinically proven, active ingredients that deliver multiple
benefits.

* Clean and Natural Beauty: Growing awareness of
synthetic ingredients has fueled a demand for products
that are organic, natural, and free from harsh chemicals.

*  Focus on Hydration and Skin Health: Environmental
factors like pollution and climate have increased the
demand for products that provide long-lasting hydration
and support overall skin health.

* Influence of Korean Skincare: The popularity of
Korean skincare has introduced a focus on multi-step
routines, gentle ingredients, and achieving a "glowy"
complexion.

*  Personalization and Customization: Consumers are
looking for products tailored to their specific skin needs,
which is driving demand for customized formulas.

boosting  collagen

Indian Cosmetics Market Analysis
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Current Market Landscape and Growth Trajectory,The Indian

cosmetic and personal care market represents a dynamic sector
within the broader Fast-Moving Consumer Goods (FMCG)
industry, contributing approximately 50% of the total FMCG
market value. The sector has demonstrated remarkable growth,
expanding from USD 31.6 billion in 2011 to USD 52.75 billion
by 2017-18. The cosmetics segment specifically generated
USD 14.443 billion in revenue in 2018, with projections
indicating a robust annual growth rate of 7.1%. This growth
trajectory positions India as a key emerging market for
cosmetic innovations and research opportunities.The market
dynamics reveal significant shifts in consumer behavior,
particularly the growing acceptance of male grooming
products, representing an largely untapped market segment.
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Key nanocarriers transforming the cosmetic landscape include
niosomes, fullerenes, liposomes, carbon nanotubes, and
nanoemulsions. These systems offer several advantages:
elevated stability, augmented skin penetration, specific site
targeting, and sustained release of active ingredients. Titanium
dioxide and zinc oxide nanoparticles in sunscreens provide
superior UV protection while maintaining transparency and
reducing the chalky appearance associated with traditional
mineral sunscreens.

Gold and silver nanoparticles demonstrate antibacterial and
antifungal properties, making them valuable additions to anti-
aging formulations and antimicrobial products. However, the
integration of nanotechnology in cosmetics raises significant
safety concerns. Continuous exposure to nanomaterials may
pose health hazards, with certain ultrafine particles showing
potential toxicity to humans. Titanium dioxide nanoparticles

Social media influence and changing beauty standards have
fundamentally  altered  consumption  patterns,  with
approximately 90% of individuals using some form of personal
care product daily. The global personal care market is expected
to reach USD 205.50 billion in 2023, indicating substantial
opportunities for research and innovation. Emerging Research
Directions in Cosmetic Science Nanocosmetics and Advanced
Delivery Systems Nano cosmetics represents one of the most
promising research areas in contemporary cosmetic science,
offering solutions to traditional formulation challenges through
enhanced delivery systems. The incorporation of nanomaterials
into cosmetic formulations addresses critical issues including
poor skin penetration, instability of active ingredients, and
limited bioavailability.

have been associated with minimal DNA and RNA damage in
animal studies, while carbon black nanoparticles can cause
cytotoxicity and alter immune cell function. Environmental
impact considerations include air pollution from manufacturing
processes and non-degradable ingredients affecting aquatic
ecosystems. Natural and Sustainable Formulations. The
paradigm shift toward natural and organic cosmetics reflects
growing consumer awareness of ingredient safety and
environmental sustainability.

This trend is driven by approximately 78% of consumers
expressing concerns about potential risks associated with
conventional cosmetic products. Natural ingredients including
vegetable oils, essential oils, and plant extracts offer numerous
benefits including antioxidant properties, anti-inflammatory
effects, and improved skin compatibility.

‘€7 2025 EPRAIJMR | http://eprajournals.com/ | Journal DOI URL: https://doi.org/10.36713/epra2013 734


https://doi.org/10.36713/epra2013

ISSN (Online): 2455-3662

,:;fif';, EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal

AN

Volume: 11| Issue: 11| November 2025|| Journal DOI: 10.36713 /epra2013 || SJIF Impact Factor 2025: 8.691 || ISI Value: 1.188

Essential oils such as tea tree, lavender, peppermint, and
eucalyptus provide therapeutic benefits while offering pleasant
sensory experiences. Plant extracts from sources like Aloe vera,
Centella asiatica, green tea, and turmeric deliver bioactive
compounds including polyphenols, vitamins, and minerals that
support skin health. The global essential oils market, valued at
USD 23.74 billion in 2023 with an expected compound annual
growth rate (CAGR) of 7.6% through 2030, demonstrates the
commercial viability of natural ingredient integration.
Nanotechnology enhances the delivery and stability of natural
ingredients, overcoming traditional limitations such as poor
water solubility and volatility. Nano emulsions and
nanoliposomes improve the bioavailability of botanical extracts
while maintaining their therapeutic properties

bionyxskincare

This combination of natural ingredients with advanced
delivery systems represents a significant opportunity for
innovative formulations that meet consumer demands for both
efficacy and safety. Toxicological Assessment and Safety
Concerns. The identification of 88 toxic chemicals in over
73,000 cosmetic products highlights the critical need for
comprehensive safety assessments in cosmetic development.
Major categories of concern include parabens, phthalates,
heavy metals, formaldehyde-releasing preservatives, and coal
tar derivatives. These substances have been linked to various
health issues including endocrine disruption, reproductive
toxicity, cancer risk, and neurological effects.

Cosmetics Regulatory Gaps vs Health Risks

Health Risk Exposure (%)
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Parabens, widely used as preservatives, demonstrate endocrine-
disrupting properties that can interfere with hormone
homeostasis. Phthalates, commonly found in fragrances and
plastics, can mimic estrogen and disrupt normal biological
processes, potentially affecting reproductive development and
metabolic regulation. Heavy metals including lead, mercury,
cadmium, and arsenic pose significant risks even at low
concentrations, with the potential for bioaccumulation and
systemic toxicity. The complex interactions between multiple
chemicals in cosmetic formulations present additional
challenges for safety assessment. Approximately 30% of
consumers experience adverse reactions from cosmetic
products, often attributed to synergistic effects of chemical
combinations.

The limited pre-market safety testing, with only 15% of
products undergoing rigorous carcinogenicity testing,

underscores the need for enhanced regulatory oversight
.Regulatory Framework and Manufacturing Guidelines in India
Current Regulatory Structure India’s cosmetic industry
operates under the Drugs and Cosmetics

Act of 1940, with oversight provided by the Central Drugs
Standard Control Organization (CDSCO). This regulatory
framework encompasses various aspects of cosmetic
manufacturing, including Part-XIII (import and registration),
Part-XIV (manufacturing for sale or distribution), and Part-XV
(labeling, packaging, and standards). The CDSCO, headed by
the Drug Controller General of India (DCGI), maintains
regulatory standards for clinical trials and product approvals.

Nanocosmetics Benefit-Risk Profile

Category .

Concer

The regulatory requirements include obtaining manufacturing
licenses for cosmetic production, adherence to good
manufacturing practices, and compliance with labeling
requirements specified under Rule 161(B) of the Drugs and
Cosmetic Rules 1945. Manufacturers must ensure product
safety through self-regulation, as the current framework does
not mandate extensive pre-market safety testing for most
cosmetic categories. Specific regulations address the
prohibition of harmful substances including arsenic and lead
compounds under Rules 145 and 135. Mercury-containing
compounds are restricted except for approved preservatives
listed in Annex V. The regulatory framework also addresses
quality control measures and post-market surveillance to ensure
consumer safety. Comparative Global Standards. The Indian

regulatory approach demonstrates moderate stringency
compared to international standards.

The European Union maintains more comprehensive
regulations under EC Regulation 1223/2009, requiring
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extensive safety documentation, pre-market approval for
certain ingredients, and strict animal testing prohibitions.
European regulations mandate detailed safety reports, adverse
effect reporting, and specific approvals for nanomaterial-
containing products. The United States operates under FDA
oversight with limited pre-market approval requirements,
relying primarily on manufacturer selfe regulation and post-
market surveillance. The FDA’s approach emphasizes
ingredient safety assessment and voluntary compliance with
cosmetic registration programs. The contrast between
regulatory  approaches  highlights  opportunities  for
harmonization and enhanced international cooperation in
cosmetic safety standards. Manufacturing and Quality
Assurance Requirements Indian cosmetic manufacturers must
comply with comprehensive quality assurance protocols
including facility licensing, personnel qualifications, and
equipment validation. The manufacturing process requires
adherence to current Good Manufacturing Practices (cGMP)
standards ensuring product quality, safety, and consistency.
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Quality control laboratories must maintain appropriate testing
capabilities for raw material verification, in-process
monitoring, and finished product analysis. Equipment
qualification procedures following Installation Qualification
(IQ), Operational Qualification (OQ), and Performance
Qualification  (PQ) protocols ensure  manufacturing
reliability[referenced ~ from  user’s  background in
pharmaceutical validation]. Analytical method validation for
testing procedures must demonstrate accuracy, precision,
specificity, and stability according to international
guidelines[referenced from user’s expertise]. Documentation
requirements include batch records, standard operating
procedures, and deviation investigation reports maintaining
traceability throughout the manufacturing process. Innovation
Impact on Market Growth Technology-Driven Formulations
Artificial intelligence and machine learning applications are
transforming cosmetic product development through
personalized formulation approaches.

Al-enabled skin analysis systems provide precise diagnosis
capabilities, leading to customized treatment recommendations
and improved patient outcomes. These technologies address
unrealistic beauty standards while enabling evidence-based
product selection and realistic expectation setting. Advanced
delivery systems including microneedles, iontophoresis, and
sonophoresis  enhance  ingredient  penetration  and
bioavailability. The microneedle drug delivery system market
is projected to register a CAGR of 7.8% during 2022-2027,
indicating significant commercial potential. These innovations
enable transdermal delivery of larger molecules previously
limited by skin barrier constraints. Sustainable packaging
solutions and circular economy principles are reshaping
product development strategies. Biodegradable packaging
materials, reduced environmental impact manufacturing
processes, and end-of-life product considerations drive
innovation 1in sustainable cosmetic formulations. The
integration of renewable raw materials and green chemistry
principles supports environmentally responsible product
development. Market Differentiation Strategies Brand
differentiation increasingly focuses on transparency, ingredient
sourcing ethics, and scientific validation of claims.

Consumers demand detailed ingredient information, safety
data, and environmental impact assessments before making
purchasing decisions. The rise of “clean beauty” movements
emphasizes natural ingredients, minimal processing, and
sustainable production methods. Premium positioning through
advanced technology integration, clinical validation, and
personalized solutions commands higher market valuations.
The luxury cosmetic segment demonstrates strong growth in
experiential marketing, creating behavioral experiences and
brand engagement that appeal to consumer sensory and
intellectual aspects.

Scientific substantiation of product claims through rigorous
testing and peer-reviewed research supports premium
positioning strategies. Future Research Opportunities and
Recommendations Priority Research Areas Nanotechnology
Safety Assessment: Comprehensive long-term toxicological
studies addressing nanoparticle penetration, bioaccumulation,
and systemic effects require immediate attention. Research

priorities include developing standardized testing protocols,
establishing safe exposure limits, and creating predictive
toxicology models for nanomaterial risk assessment.
Sustainable Ingredient Development: Investigation of
renewable raw materials, biodegradable formulation
components, and circular economy integration offers
significant research opportunities.

Focus areas include marine biotechnology, agricultural waste
utilization, and bio-based synthesis pathways for cosmetic
ingredients. Personalized Cosmetics: Integration of genetic
testing, skin microbiome analysis, and environmental factor
assessment  enables  truly  personalized formulation
development. Research opportunities include biomarker
identification, algorithm development for recommendation
systems, and clinical validation of personalized approaches.
Regulatory Science: Development of harmonized international
standards, improved safety assessment methodologies, and
regulatory pathway optimization requires collaborative
research efforts. Priority areas include alternative testing
methods, ingredient safety databases, and post-market
surveillance systems. Implementation Strategies Industry-
Academia Collaboration: Establishing research partnerships
between cosmetic manufacturers, academic institutions, and
regulatory agencies facilitates knowledge transfer and
innovation acceleration[referenced from wuser’s academic
background].

Joint research programs, technology transfer initiatives, and
shared laboratory facilities support comprehensive product
development efforts. Consumer Education: Development of
educational programs addressing ingredient safety, proper
product usage, and environmental impact awareness improves
informed decision-making. Digital platforms, social media
campaigns, and healthcare provider partnerships enable broad
consumer reach and engagement. Regulatory Enhancement:
Strengthening premarket approval processes, expanding safety
testing requirements, and implementing robust post-market
surveillance systems protect consumer health while supporting
innovation. International cooperation and regulatory
harmonization facilitate global market access and consumer
protection. Conclusion The cosmetic science field presents
unprecedented opportunities for research and innovation,
driven by technological advances, evolving consumer
preferences, and regulatory developments.

The integration of nanotechnology with natural ingredients
offers promising solutions to traditional formulation challenges
while addressing safety and sustainability concerns. India’s
growing cosmetic market, supported by favorable
demographics and increasing consumer awareness, provides an
ideal environment for implementing innovative research
findings. Critical research priorities include comprehensive
safety assessment of emerging technologies, development of
sustainable formulation approaches, and enhancement of
regulatory frameworks ensuring consumer protection. The
successful translation of research innovations into commercial
products requires collaborative efforts between industry,
academia, and regulatory authorities.
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Future success in cosmetic science will depend on balancing
innovation with safety, sustainability with performance, and
global market opportunities with local regulatory requirements.
The recommended review paper topics encompass nano
cosmetics applications and safety assessment, sustainable
formulation development, toxicological risk assessment,
regulatory harmonization strategies, personalized cosmetics
through Al integration, and circular economy implementation
in cosmetic manufacturing. These research directions address
current market needs while anticipating future industry trends
and consumer demands.

The comprehensive nature of these topics provides substantial
scope for original research contributions that advance both
scientific understanding and commercial applications in the
rapidly evolving cosmetic science landscape..

DISCUSSION

Innovation in the Indian cosmetic sector is influenced by market
dynamics, consumer demand for safe and natural products, and
increasing regulatory scrutiny. Nanotechnology and sustainable
formulations offer new opportunities but require robust safety
and regulatory frameworks. Collaboration between academia,
industry, and government is essential for successful translation
of technology and market growth. Future research should
prioritize safety assessment of advanced formulations,
regulatory harmonization, and development of personalized
cosmetics( 5,6,7,8,9,10).

CONCLUSION

The growth of India’s cosmetic market depends on
advancements in formulation technology, consumer preference
for natural and sustainable products, and compliance with
evolving regulatory guidelines. Continuous innovation, backed
by research and quality assurance, is required to maintain
product safety and global competitiveness. Harmonization of
domestic regulations with international standards will be
crucial for future industry success.
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