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Dear Readers,
I, on behalf of APTI, am pleased to welcome you all to the latest issue of the APTI Women’s Forum
Newsletter. We are in the era of technological advancements especially in the field of science and
technology. With each passing decade, the cosmetic industry is joining the realm of
pharmaceutical research and development to achieve the cosmetic objectives along with
embracing the healthcare benefits. The term “Cosmeceuticals” has emerged out of this
amalgamation of cosmetic industry with the pharmaceutical industry wherein aesthetics of
cosmetics is combined with the science of efficacy from pharmaceuticals to garner higher
consumer attention.
Global scenario of the cosmetic industry has evolved and the exponentially increasing market size
has made scientists from all allied fields like pharmaceutical, biotechnology, and medicine to
come together to develop innovative strategies for cosmetic delivery. Cosmetics is a fast-moving
consumer goods industry that is slowly being driven by the advancements in pharmaceutical
science. Not only are the technological advancements bringing in a new horizon into the cosmetic
and personal care industry, but they are also helping revive the age-old traditional formulations
from Ayurveda, Unani, Traditional Chinese Medicine, etc. The traditional route has been massively
considered by cosmetic and pharmaceutical industries worldwide owing to the rising consumer
interest in natural products.
Revolution in artificial intelligence and demand for personalized products is paving way for a new
generation of cosmetics. These products are being developed with extensive and in-depth
research with respect to both formulation science as well as a better understanding of the human
physiology. Use of smart excipients and external stimuli-based devices like laser, UV, or photo
recording applications for daily monitoring are some of the examples of these upcoming trends.
Along with these, the involvement of biotechnological tools like plant and animal-based tissue
engineering and development of artificial skin or skin on chip models are showing promising
results for a more sustainable future in this field. The articles presented in this issue of APTI
newsletter will explore multiple advancements in the field of cosmetic science with the authors
presenting interesting insights. The comprehensive compilation of articles will discuss the
trending aspects of cosmetic industry and will provide a thought-provoking reading experience to
all. We also have an interview with Dr. Aneesh Sheth Founder of Dr.Sheth’s, providing insights on
the latest innovations and future trends in cosmetic industry.
The editorial board would like to extend a heartfelt gratitude to all the contributing authors for
spending their valuable time in making this newsletter engaging. I thank the entire editorial team
for their efforts in conceptualizing this newsletter. I would like to acknowledge Dr. Sreeranjini
Pulakkat and Ms. Anjali Pandya for their assistance in editing and compilation of the newsletter. I
am hopeful that you all will enjoy reading this newsletter as much as we cherished bringing it forth
to you.
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The Growth of Cosmeceutical Market

Shruti Srivastava & Suneela Dhaneshwar*
Amity Institute of Pharmacy, Lucknow, Amity University Uttar Pradesh, Noida, U.P. India
sdhaneshwar1@lko.amity.edu

Introduction
The desire to look good, younger, toned, and healthy has caught on across the global population
in a big way. Cosmeceuticals are the products having benefits of cosmetic and pharmaceutical
both, and can be obtained without a prescription, thus cosmeceuticals signify a new category, of
cosmetics and pharmaceuticals, intended for the enhancement of health and beauty of the skin.
The term "Cosmeceutical" was popularized by Dr. Albert Kligman, of the University of
Pennsylvania in 1980s (1). It contains cosmetic agents with therapeutic and healing properties,
thus serving as a bridge between cosmetics and pharmaceuticals. Although cosmeceuticals are
topically applied, but they contain ingredients which influence the skin function by providing
nutrients and promoting it to a healthy skin. As the global population's median age increases,
cosmeceutical market is expanding continuously and becoming the fastest‐growing segment of
personal care industry. The label on cosmeceutical products describes them as “natural” or
“organic”. These terms are not recognized or regulated by the United States (US) Food and Drug
Administration (FDA). The cosmeceutical category is also not recognized by FDA, declaring that
“a product can be a drug, a cosmetic, or a combination of both, but the term ‘cosmeceutical’ has
no meaning under the law” (2-4). Cosmeceuticals are typically cosmetic-pharmaceutical hybrids,
intended to enhance the health and beauty of skin. Some cosmeceuticals are naturally-derived
while others are synthetic, but all contain functional ingredients with either therapeutic, diseasefighting or healing properties. Use of cosmeceutical products during the post-operative period is
now becoming popular in cosmetic surgery to achieve optimal outcomes and patient satisfaction
(5,6).
Global Market of Cosmeceuticals
Due to increasing consumer awareness about their physical appearance and the rising desire of
people to sustain healthy skin by avoiding chemicals, the potential growth in the market of
cosmeceuticals has been observed globally. These are commercially available as either
medicinal products or over-the-counter products. Active ingredients used in cosmeceuticals are
continuously being improved by nearly all companies involved mainly in pharmaceuticals,
biotechnology, natural products, and cosmetics. The advancements in the field and knowledge
of skin biology and pharmacology have improved the growth of cosmetic industry.The global
cosmeceutical market was estimated around 42.8 billion USD and is projected to reach 80.67
billion USD by 2028, growing at a compound annual growth rate (CAGR) of 8.64 % from the year
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2021 to 2028. According to a study published by “In-sure Insights” on the cosmeceuticals
market, the major factors which drive its market growth are consumer awareness and rise in
income among individuals. Moreover, the increase in the investment made by different
companies to develop efficient and effective products for treating various skin and hair related
problem is powering the growth of this market (7).

Figure 1. Global cosmeceutical market by product type

Figure 2. Different segments of cosmeceutical market

Cosmeceutical industry has grown up significantly due to life styles changes and increased
awareness. The global market of cosmeceuticals is principally driven by the increasing
awareness regarding physical appearance of the consumers. The emergence of cosmeceuticals
has completely transformed the industry related to cosmetic and personal care. These
products, unlike makeup products, can determine the origin of defects rather than just treating
them. In addition, the rising desire to maintain healthy skin without using chemicals among
people is also adding fuel to this market growth.
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The United States, Canada, United Kingdom, Germany and some European countries, hold a
significant portion in cosmeceuticals worldwide. Due to growing millennial population, other
nations like China, India, and Vietnam also have considerable growth opportunities in the
cosmeceuticals market. This market includes a wide range of skincare, haircare, lip care, and
oral care products, and not only covers the availability of products but also their distribution
channels in supermarket, online retailer and speciality stores. Global cosmeceuticals market is
further supported by various factors such as presence of superior quality and premium priced
cosmeceuticals products. Increasing demand from middle age and urban population are
expected to drive this market globally.
Cosmeceutical Market in India
India cosmetics market was valued USD 13191.23 million in recipient's fiscal year (FY) 2020 and
is forecasted to grow at double digit CAGR of 16.39% through FY 2026 to reach 28985.33 million
USD by FY 2026. Increasing demand for herbal cosmetic products among Indian consumers is
also creating a wide growth opportunity for manufacturers. Rising awareness towards body
aesthetics, especially among women is making India one of the largest consumers of cosmetic
products around the world (8).
The beauty business in India is growing rapidly with the cosmetics industry growing around 1520% annually. According to Media India Group, the Indian beauty and cosmetics industry which
was 11 billion USD in 2017 is likely to reach 30 billion USD in 2025. The beauty market in India is
likely to become the main promoter of the Indian health industry's growth and includes trade
fairs, embellishing goods, cosmetic treatment facilities, and cosmetic products. The Indian
cosmetics industry has experienced huge growth in recent years “due to increasing concerns
amongst both the sexes. The cosmeceutical and cosmetics sector of India has a total market
share of 6.5 billion USD in the 274 billion USD global market (9,10).
Major players in cosmeceutical industry
The most active companies in the market include key players, such as Procter & Gamble,
Unilever, L'Oréal S.A, Shiseido Co. Ltd, and The Estée Lauder Companies Inc. L’Oréal is one of
the most active and the world’s largest cosmeceutical company, followed by Unilever, and
P&G. It offers a broad range of cosmeceuticals, across the world. According to report from
Cosmetics-Technology, four out of ten biggest cosmetics companies of the world are in United
States, while Japan and France have two each.
Table 1. Some major players in cosmeceutical industry
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Figure 3. Top ten cosmeceuticals’ companies by revenue in 2020

Conclusion
The growth of cosmeceuticals market indicates, that the future of cosmetics is towards more
joint ventures between drug companies, cosmetic companies and nutritional companies. The
development of easy consumer accessible e-commerce, on-click available brand websites, and
promotional social media platforms tend to bring tremendous growth in the cosmeceutical
industry. The future regarding growth of cosmeceuticals seems good but it will have to keep
pace with the ever-changing consumer demands. The approach should be more consumercentric, providing more personalized products that are backed by scientific research.
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Introduction
Cosmeticology has been regarded as the science of cosmetic products that mainly focuses on
enhancing the beauty or appearance of bodily features by direct application of cosmetic
formulations. Nowadays, cosmetic industry is not only a booming business but also a
consistently developing and expanding field. Most of the cosmetic products are derived from
plants as they are equipped with many active ingredients along with their clinical significance.
But their use has been limited to some extent due to various reasons (1). On the other hand,
animals are widely used for cosmetic testing to check the safety and hypoallergenic
properties of cosmetic products prior further use by humans. Due to the animal use, various
ethical issues have also been raised. Somehow, all this may have a negative impact on the
market of cosmetic industry. However, tissue culture technology is an emerging
interdisciplinary field that deals with development of biological substitutes for restoring,
maintaining, or improving tissue functions (2). This article describes the application of tissue
culture technology of both plants and animals to overcome drawbacks involved in
cosmeticology field.
Plants: Bio-factories for Cosmeceuticals
Today, various cosmetic industries rely on plants as majority of the cosmetic products contain
higher percentage of plant-derived natural components. Plants contain enormous amount of
different phyto-ingredients like essential oils, saponins, steroids, flavonoids, triterpenes,
carotenoids, polysaccharides, peptides, fatty acids, etc. In 1961, to briefly describe active and
science-based cosmetics, a member of US Society of Cosmetic Chemist collectively referred
them as ‘cosmeceuticals’ (3). Therefore, plants have been regarded as bio-factories for
cosmeceuticals. The following table depicts the extracts derived from plants and used in
marketed cosmetic products.
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Table 1. Plants used in Cosmetics

Though plants have wide significance in cosmetic industries, their use has been restricted
due to slow growth, seasonal harvest, existence of toxic metabolites and variation of active
concentration from plant to plant and harvest to harvest. Besides this, quality of the extracts
ranges widely and depends on climate, soil, latitude, seasonal factors, and time of harvest
(1). As a consequence of this, cosmetic industries fail to fulfil the ever-increasing desire of
consumers for sustainable and natural products. However, plant cell culture technology has
made its own way in the field of cosmeticology with great innovations and development.
Therefore, industry market has been elevated drastically over past 10 years.
Plant Tissue Culture Technology
Being the part of modern biotechnology, plant tissue culture uses several techniques for
growth and multiplication of tissues using nutrient solution under aseptic environment. It
mimics the in vivo system inside the laboratory. It allows propagation of undifferentiated
plant cells either to generate single cells or to produce a whole plant for further metabolite
production (9). From the very beginning, it was established and extensively used in
pharmaceutical industries. But since past few years it has proved its significance in cosmetic
field too. The flowchart in figure 1 depicts the fundamental steps in production of culturebased cosmeceuticals.

Figure 1. Basic steps of plant tissue culture to get cosmeceuticals
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General steps required to obtain cosmeceuticals from plant tissue culture are mentioned
below:
1. Selection of cell line based on highest biomass production and shortest doubling time is an
essential step to give early production of extracts as most of the secondary metabolites are
produced during stationary phase (10).
2. Although standard media such as Gamborg B5 (11), Linsmaier Skoog (12), Schenk &
Hildebrandt (13), Murashige & Skoog (14) medium provide adequate nutrient supply for
optimum growth and maintenance of plant cell lines, media modification can increase the
yield of extracts.
3. Callus culture can lead to formation of small clusters of cells or a fast-growing suspension
culture of single cells (15).
4. The cells grown in liquid media can further be upscaled to bigger volumes by transferring
into bioreactors of capacity 75,000 L (16).
5. When cells reach at stationary phase of the growth, they are harvested and allowed to
undergo downstream processing for extraction of intracellular products. The obtained
extract is then ready to use as active cosmeceutical.
Plant Stem Cells in Cosmetics
Plant stem cells (PSCs) have begun to garner significant attention of researchers due to their
unique properties such as:
1. Totipotency
2. Ability to regenerate into whole plant
3. Self-renewal ability
4. Differentiation into specialized type of cells
5. Repair of damaged tissues.
PSCs are found in meristematic tissues, mainly apical and lateral meristem. A new wave of
cosmetic ingredients containing PSCs and their extracts has made its way into the industry.
This has become possible only because of new technologies provided by plant tissue
engineering (1). PSCs and their extracts have wide application in the formulation of antiaging
products. They are abundant in various sugars, polyphenols, carotenoids, fatty acids, phenolic
acids, and triterpenes which are involved in the anti-aging process. They mainly act on
fibroblasts by extending their life and stimulating regeneration. Currently, in the market,
XtemCell’s patented Stem Cell Technology manufactures a product that contains high
concentrations of amino acids, proteins, lipids, and phytoalexins. They get easily absorbed into
the outermost cells of the epidermis and stimulate the skin cell renewal and protect the skin
from sun and aging by increasing the filaggrin protein level inside the skin which has skin
barrier function (17,18).
Marketed products of plant cells and their extracts
Due to advanced technologies, many plant cell-based cosmetic products have been developed
with greater commercial values in the market. Some of the marketed products of plant cells
and their extracts are tabulated in table 2. Further, the various advantages of plant tissue
culture in cosmetics are depicted in figure 2.
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Table 2. Marketed products of plant cells and their extracts

Figure 2. Advantages of plant tissue culture in cosmetics

Animal Testing of Cosmetic Products
Animals have been used as experimental models since many years as it was traditionally
assumed that they share physiological similarities with humans. Like pharmaceutical products,
cosmetic formulations must undergo some tests to assess whether they are safe for human
use. And hence many animals are used for this purpose. There are different types of tests being
performed on animals as represented in figure 3. Animal testing has various limitations for e.g.,
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one new ingredient in any cosmetic product used in these tests leads to death of at least 1,400
animals (25). Sometimes, tests give unreliable data due to large differences in physiology
between humans and animals, also their way of responding to chemicals.
Due to increased concern about the animals and to protect them from unnecessary pain and
injuries many countries have passed some rules and regulations. However, cosmetics are
considered to be luxury products and hence they are not the part of essential commodity.
European Union was the first one who banned animal tested cosmetic products in March 2013.
Gradually, other countries like Israel, Norway, Brazil, South Korea banned the sales of these
products. India prohibited the animal testing for cosmetic purpose in 2014 (26). Due to this,
efforts were made to find alternative solution for cosmetic testing.

Figure 3. Various tests performed on animals for cosmetic testing (27)

Animal Tissue Culture
Animal tissue culture technology in today’s scenario has become indispensable in the field of
life sciences, which provides a basis to study regulation, proliferation, and differentiation and
to perform genetic manipulation. It is one of the major tools used in the life science research
that have a potential for economic value and commercialization. Animal tissue culture can be
combined with Recombinant DNA (r-DNA) technology for production of desired biologicals
such as therapeutic proteins, anticancer agents, enzymes, monoclonal antibodies, interleukins,
and hormones (28). In addition to this, it is an emerging field for studying toxicity of various
novel compounds used in pharmaceutical and cosmetic formulations. Animal cell culture
includes following steps:
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Animal Tissue Culture
Animal tissue culture technology in today’s scenario has become indispensable in the field of
life sciences, which provides a basis to study regulation, proliferation, and differentiation and
to perform genetic manipulation. It is one of the major tools used in the life science research
that have a potential for economic value and commercialization. Animal tissue culture can be
combined with Recombinant DNA (r-DNA) technology for production of desired biologicals
such as therapeutic proteins, anticancer agents, enzymes, monoclonal antibodies, interleukins,
and hormones (28). In addition to this, it is an emerging field for studying toxicity of various
novel compounds used in pharmaceutical and cosmetic formulations. Animal cell culture
includes following steps:
1. Cell isolation from organ
2. Media optimization
3. Primary cell culture
4. Passaging
5. Secondary cell culture
6. Cell lines which can be further cultured into monolayers or three-dimensional spheroids or
organoids.
There are two types of animal cell culture:
A. Differentiated culture: Culture of specialized type of tissues
B. Undifferentiated Culture: Involves differentiation of stem cells into any specialized type of
tissues.
Replacement of Animal testing with In Vitro models
In vitro systems are the ones that recapitulate the biological systems with more safety and no
ethical concerns. Animal cell culture is highly desirable as it offers systems ready for direct
access and evaluation of tissues to study the toxicity mechanisms.”. Hence, these techniques
can be applied for reconstruction of cell based In vitro models for assessing toxicity studies of
various cosmetic ingredients or finished products.
Human stem cells and their application:
Stem cells are undifferentiated or partially differentiated cells that can differentiate into
various types of cells and proliferate indefinitely to produce more of the same stem cell. They
are the earliest type of cells in a cell lineage (29). They are found in both embryonic and adult
organisms, but they have slightly different properties in each. They are usually distinguished
from progenitor cells, which cannot divide indefinitely, and precursor or blast cells, which are
usually committed to differentiating into one cell type. There are different types of stem cells.
A. Embryonic Stem Cells
B. Adult Stem Cells
C. Induced Pluripotent Stem Cells
D. Mesenchymal stem cells
Researchers have attempted to construct in vitro models using human stem cells. Chaudhari et
al. (2018), studied cardiotoxicity of few cosmetic compounds using human-induced pluripotent
stem cells derived cardiomyocytes (hiPSCs-CMs). It has been observed that cosmetic
ingredients reach to the blood upon absorption through skin, GI tract, inhalation and cause
lethal effect to vital organs like heart.
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In the study, cytotoxicity, cell viability, beating rate, beating pattern and total intracellular ATP
content were evaluated (30). Aberdam et al. (2017) derived limbal epithelial cells from human
induced pluripotent stem cells (LiPSCs) and used them as a cellular model alternative for in
vitro ocular toxicity testing of both drug and cosmetic products. Various assays including flow
cytometry, RT-qPCR, and zymography demonstrate that LiPSCs share morphological and
molecular similarities with adult stem cells. The final data strongly supports that LiPSC model
can be a potent alternative cellular model for cosmetic products (31). Currently, two types of
commercialized In vitro models are available for testing cosmetics:
1. Skin Models
2. Eye Models
Marketed In vitro Skin Models
Reconstructed human skin models can mimic human skin. These 3D models are based on
keratinocytes cultures which can grow at the air-liquid interface on a variety of substrates,
making possible the topical application test materials. Following in vitro skin irritation tests are
now officially validated in the OECD guidelines (32):
1.EpiSkin™ (L’Oreal, France)
EpiSkinTM was developed by L’Oreal (France) and commercially supplied by SkinEthics
Laboratories (France). This model has been validated and recognized as a standalone method
for screening and replacement by ECVAM in 2010. In this model, a dermal substrate is
generated on type I bovine collagen matrix (representing the dermis), with a film of type IV
human collagen, upon which a stratified differentiated epidermis derived from human
keratinocytes is laid after 13 days in culture (33).
2.EpidermTM (MatTek Corporation, Massachusetts, USA)
EpiDerm system is a leading in vitro testing technology patented by MatTek Corporation for
dermal toxicologists and formulation scientists. With multiple ECVAM validations and OECD
accepted test guidelines, EpiDerm is a proven in vitro model system for chemical,
pharmaceutical and skin care product testing. It shows excellent in vivo-in vitro correlation.
The model exhibits human epidermal tissue structure and cellular morphology with greater
uniformity and reproducibility. It’s 3D structure consisting of organized and proliferative basal
cells, spinous and granular layers, and cornified epidermal layers are mitotically and
metabolically active. In this model, human-derived epidermal keratinocytes (NHEK) are
cultured on specially prepared tissue culture inserts. Cultured at the air-liquid interface (ALI),
EpiDerm allows for the evaluation of topically applied compounds, chemicals,
cosmetic/personal care product ingredients and final formulations (34).
3.epiCS® (CellSystems, Germany)
epiCSTM (CellSystems, Germany), formerly known under the name EST-1000, is available since
2004, consists of normal human epidermal keratinocytes obtained from a neonatal donor (33).
The model is supplied in 24-well polycarbonate membranes and consist of keratinocytes
culture seeded over an artificial stratum corneum emerged at air liquid interphase.
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4 .SkinEthics™ (SkinEthics, France)
SkinEthic™ RHE is an in vitro reconstructed human epidermis from normal human
keratinocytes cultured on an inert polycarbonate filter at the air-liquid interface, in a
chemically defined medium. This model exists at different stages of maturity. This model is
histologically similar to in vivo human epidermis. The epidermis and stratum corneum
consisted of, respectively, 5-9 cell layers (23–59 μm) and 14–24 layers (15–32 μm) (35). The
major differentiation markers expressed in RHETM, are namely, transglutaminase I and keratin
10 in 11 supra basal cell layers, involucrin and filaggrin in granular cell layers, and loricrin in
upper granular cell layers. The basement membrane markers are laminin I and laminin V, type
IV collagen, integrin beta 4, integrin alpha a 6 and antigen BP. Free fatty acids and ceramides
are detected in the lipid profile (36).
5. 3D Full Thickness Skin Model (Human Skin Equivalent, FTSK, HSE)
3D Full Thickness Skin Model is developed by Creative Bioarray. Reconstructed FTSK (HSE) are
composed of a dermal compartment containing human skin fibroblasts embedded in a
collagen matrix and human keratinocytes seeded on top to form the epidermis. Most widely
presented specific markers are Filaggrin, Involucrin, Loricrin, Tropoelastin, Keratin-10, and
Keratin-5. Different epidermal classes of lipids comprising ceramides Collagen, Laminin V,
Alpha6, Beta4-integrin, and BP antigen are also present. Creative Bioarray FTSK (HSE) can be
utilized for the evaluation of toxicity and efficacy of skin therapeutics and cosmetics (37).
Marketed In vitro Eye Models
Cornea being the outermost part of the eye, its exposure to any chemical upon topical
administration is higher compared to other parts of eye including sclera, conjunctiva, and
retina. Therefore, currently in vitro human corneal models have been reconstructed as eye
models to check the toxicity of any cosmetic compound. Some commercial in vitro corneal
models are as follows:
1.EpiOcular™
EpiOcular™ was developed by MatTek to create an in vitro (non-animal) alternative to the
Draize Rabbit Eye Irritation Test used in the cosmetics, personal care, household products,
chemical, and pharmaceuticals. EpiOcular™ has been validated as a Draize Replacement by
ECVAM (OECD TG 492 Reconstructed human Cornea-like Epithelium (RhCE) test method) and
since its introduction in 1985, EpiOcular™ has been used to determine the ocular irritancy of
their products without using animals by many cosmetic, personal care and household product
companies. EpiOcular™ tissues are metabolically and mitotically active and release cytokines
that occur in irritation and inflammation in vivo (IL-6, IL-8, TNFα). This in vitro ocular irritation
test is based upon the assessment cytotoxicity following exposure to a test article, at three
time points (additional time points may be added). Cytotoxicity is expressed as a decrease in
mitochondrial
conversion
of
MTT
[(3-4,5-dimethyl
thiazole
2-yl)
2,5diphenyltetrazoliumbromide, into a blue formazan salt that is quantitatively measured after
extraction from the 3D EpiOcular™ tissues (38).
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2 .SkinEthic HCE™
SkinEthicTM HCE model is composed of transformed human corneal keratinocytes cultivated
on an inert polycarbonate filter at the air liquid interface in a chemically defined medium. The
reconstructed tissue forms a stratified and well-organized epithelium which is structurally,
morphologically, and functionally similar to the human cornea with presence of basal, wing
and mucus production cells. Expressed markers are Keratin, CD 44, and Hémidesmosomes (39).
3. LabCyte CORNEA-MODEL
LabCyte CORNEA-MODEL is a 3D human cultured cornea epithelial tissue produced from
normal human cornea epithelial cells. LabCyte CORNEA-MODEL was developed by applying cell
culture techniques to differentiate and stratify cornea epithelial cells to form a tissue structure
like that of the normal human cornea. The measurement of viability of the tissues, after topical
exposure to a chemical entity, is commonly used to identify its potential toxicity, carried out by
enzymatic conversion of formazan salts (MTT assay) by the viable cells of the tissue into
coloured formazan salt, which is quantitatively measured after the extraction from tissues (40).
4. MCTT HCE™
The MCTT HCE™ model, was manufactured in MCTT, Seoul, Korea. It is based on primary
human limbal epithelial cells and they are cultured to form a multi-layered, differentiated
corneal epithelium model. The transepithelial electrical resistance (TEER) detects the
expression of corneal cell markers as well as barrier function and hence the model faithfully
represents human corneal epithelium. It shows accuracy of 88%, sensitivity of 100% and
specificity of 77% (41).
Future perspective
Due to seasonal harvest, slow growth and change in the quality and concentration of phytoingredients, it was difficult to fulfil the ever-increasing demands for cosmetic products. But
plant tissue culture technology has been successful to overcome all the pitfalls faced by
cosmetic industries. For high quality and high yield products, this technology can be combined
with techniques of genetic engineering such as r-DNA technology wherein tissues are
engineered in such a way to get desired bioproducts. This synergy is expected to push forward
the global cosmetic market, since it provides scientific innovation and new opportunities for
product development. On the other hand, because of the ethical concerns and less accurate
data obtained from the animal tests, use of animals for cosmetic testing is still a matter of
debate. Researchers are taking enormous efforts to find the alternative solutions for animal
testing. For the moment, techniques of animal tissue culture technology are providing reliable
in vitro models to deal with the current issues, but they do not fully reproduce the biological
systems and this may result in less accurate results. However, using advanced techniques, coculturing of cells can be performed to induce cell-cell interaction and hence recapitulating the
in vivo system. Besides this, Organ-on-a-chip (OOC) technology where in cells are cultured in
microfluidic environment offers a particularly exciting avenue for further research and it is
assumed to abolish the need for animals in cosmetic testing.
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Abstract

Skin-on-a-chip (SOC) models are emerging as next-generation tools in the preclinical evaluation of
cosmetics and pharmaceutical compounds. These models accurately replicate the 3D anatomical
organization and physiological functions of human skin. Additionally, they are more economical and
realistic as compared to the conventional 2D cell culture systems and animal models. Engineering an
ideal skin equivalent requires construction of a SOC system wherein the anatomical development of in
vitro human skin is integrated with a microfluidic assembly, so that it can comprehensively mimic the
in-vivo complexity, functionality and flow conditions. SOCs are based on the principle of 3Rs i.e.,
replacement, reduction, and refinement (RRR) in animal models to support more humane scientific
experiments. In this article, we have briefly discussed about the SOC technology. Further, we have
reviewed the application of this technology in pre-clinical investigations of new topical
pharmaceutical and cosmetic molecules to accelerate their transition into markets.
Keywords: Skin-on-a-chip (SOC); preclinical; cosmetics; pharmaceuticals; microfluidic

Human skin as the major administration route for topical pharmaceutical and cosmetic
molecules
Skin is an intricate, the most accessible, and the largest organ system of the human body. It
acts as a first physical barrier, having a large surface contact area (1). It performs several
anatomical and physiological functions, such as sensory detection, thermoregulation, fluid
homeostasis, immune defense, and protection from external environmental, mechanical, and
pathological agents (2). Due to these advantages, it is considered as the most appropriate
route for administration of various topical pharmaceutical and cosmetic molecules (3). Thus,
it becomes crucial to identify and assess potential factors associated with the dosing and
efficacy, mode of action, adverse reactions, allergies, and to conduct overall risk analysis of
these compounds with respect to the human body (4,5).
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Ethical regulations, challenges, and development of on-chip skin model for pre-clinical
evaluation
During the time period of 2009 and 2013, validation across Europe, USA, Canada, and Japan
established the “International Cooperation on Alternative Test Methods” (ICATM), which later
involved Korea, Brazil and China (6). Apart from the organization for economic cooperation and
development (OECD) member states, many countries are extensively using animals for preclinical testing of cosmeceuticals, pharmaceuticals and their formulations, which is costly,
time-consuming, ethically questionable and does not precisely replicate the human conditions
(7).
Conventional 2D cell culture systems are well established but cannot predict the complicated
effects of drug metabolism in actual skin (8). To be able to comply with the principle of 3Rs, it is
imperative to establish human-relevant pre-clinical models which may recapitulate complex
cell-cell and cell-matrix interaction systems, ultimately representing the tissue polarity and
morphology of in-vivo skin (9). The in-situ developed human skin equivalents (HSEs) or 3D
reconstructed organotypic skin tissue models (SMs), using standard cell culture inserts, such as
reconstructed human epidermis models (RHE) like SkinEthic™, EpiSkin™, Phenion® epiCS,
StratiCELL, StrataTest®, LabCyte EPI-MODEL and reconstructed human full-thickness skin
models (FT) such as Vitrolife-Skin™, Phenion® FTskin, EpiDerm-FT™, CELLnTEC FTskin,
Biomimiq FTskin, T-Skin™ etc. are anatomically similar to in-vivo skin but lack the vascular
network that is responsible for in-vivo blood circulation to native skin cells and is hence of
limited functional relevance (10).
These alternative models also present challenges such as batch-to-batch variability, nutrient
medium circulation, harvesting constituents from reconstructed skin tissue for extended
biological investigations, accurate control over a spatiotemporal chemical gradient, suitable
physicomechanical factors, sampling of luminal constituents for quantitative analysis of
adsorption, distribution, metabolism, excretion/elimination, and toxicity (ADMET) of topical
molecules. These issues have been overcome by integrating microfluidic platforms and/or
sensing technologies along and microfabrication techniques like 3D bioprinting with the
existing models to develop skin-on-a-chip (SOC) technology (10,11). The concept of SOC
technology and its diverse and vast applications in pre-clinical evaluation of topical
pharmaceutical and cosmetic molecules has been represented in Figure 1.
Implementations of SOC technology for research in topical molecules
SOC devices are the micro-engineered fluidic systems that precisely regulate the
physiochemical parameters like mechanical force, medium circulation, gaseous exchange,
critical fluid behaviors, and gradients of biochemicals etc. These factors are important for
maintaining the dynamic structural organization and functional microenvironment of human
skin cells/tissue, to closely simulate the complexity of human skin at the microscale, in a 3D
format, as shown in Figure 2 (14,15,17).
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Figure 1: Overview of applications of skin-on-a-chip (SOC) technology and its importance as an alternativeto-animal model. SOC image adapted from (12).

Implementations of SOC technology for research in topical molecules
SOC devices are the micro-engineered fluidic systems that precisely regulate the
physiochemical parameters like mechanical force, medium circulation, gaseous exchange,
critical fluid behaviors, and gradients of biochemicals etc. These factors are important for
maintaining the dynamic structural organization and functional microenvironment of human
skin cells/tissue, to closely simulate the complexity of human skin at the microscale, in a 3D
format, as shown in Figure 2 (14,15,17).
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Figure 2: Examples of two SOC system design and characterization studies
[A] (a)(b) Assembly of SOC chip (c) cross-section of culture chambers; upper chamber (UC) for air, topical
drugs/or culture medium; a porous membrane separating lower chamber (LC) for flow of nutrient medium, (d)
tube connections (top view), (e) overview of device and its connections to the pump, inlet and outlet tubing’s LC
(green) and UC (blue), (f) SOC device and pump setup, (g) confocal images of SOC depicting fibroblasts (Fbs) and
keratinocytes (KCs) as green and reddish colored respectively, [adapted from (13)].
[B] (h)(i) device cross-section (j) pattern of 3D multicell skin culture, (k) microanatomy images of SOC
(Haematoxylin and eosin staining) depicting distinguish skin layers, [adapted from (12)].
Microfluidic SOC models encompass a laminar fluid flow in hollow microchannels, which do not allow mixing
of neighbouring fluids, thus permitting analysis of micro volumes of samples

Microfluidic SOC models encompass a laminar fluid flow in hollow microchannels, which do
not allow mixing of neighbouring fluids, thus permitting analysis of micro volumes of samples.
Hence, they are associated with limited utilization of reagents and may be employed even for
smaller volumes of patient-derived samples (14). Furthermore, they are also known to provide
higher sensitivity during detection of normal and diseased skin-specific biomarkers (14). This
miniaturization helps to conduct extensive pre-clinical testing of new, expensive, and less
available topical molecules and their formulations.
Table 1 presents a comprehensive overview of implementation of SOC models for pre-clinical
evaluation of topical pharmaceutical and cosmetic molecules and their formulations.
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Table 1: Overview of implementations of SOC models for pre-clinical evaluation of topical compounds and
formulations
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Conclusion
SOC models may be employed for many applications by designing normal and disease models
based on physiological and pathological processes such as skin cancer, wound healing, skin
aging, genodermatosis, disease modelling like fibrosis, vitiligo; irritation, inflammation, drug
reaction, angiogenesis, oxidative damage and in-vitro regeneration. Thus, SOCs are more
reproducible and vital tools for preclinical evaluation of topical compounds as well as for
studying the omics of skin physiology and pathology.
In the future, we may be able to achieve a robotic human skin emulation and pre-clinical SOC
technology may be integrated with artificial intelligence-based software tools for automated
handling and efficiently analyzing cellular, proteomic, and genomic status/profile of the
individual-specific human skin. This may also allow quick comparison and recording of the
statistically relevant data on cloud-web interfaces and ultimately enable the prediction of
pros and cons of newer topical compounds based on real-time standards.
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Introduction
Cannabis sativa is a plant with a rich yet highly controversial history. It has been used
medicinally and recreationally for over 6000 years in various cultures across the globe (1,2). In
the 19th century, the investigation into the pharmacokinetics of the active constituents of
Cannabis, the cannabinoids, began to shed light on their potential application in modern
medicine. First-pass hepatic metabolism of cannabinoids through the oral route of drug
administration and the abundance of the endocannabinoid system (ECS) in skin unlocked
multiple research avenues. In recent years, there has been an increase in both pre-clinical and
clinical studies exploring the utility of cannabinoids to treat dermatologic conditions. The
combined global sales of cannabidiol medical and adult-use recreational cannabis topped
USD 27.4 billion in 2021 and are postulated to rise to USD 102 billion by 2026 (3). This article
introduces the reader to the world of Cannabis, endocannabinoid systems, and the essential
compounds dominating the multi-billion cosmeceutical and beauty industry.
Cannabis vs Hemp
Cannabis and hemp are terms for the plants in the Cannabaceae family, but there are
significant differences between them. In most countries (such as the United States of America
and the European Union), the level of THC (tetrahydrocannabinol) is a legal defining line
between hemp and Cannabis. Hemp is generally defined as Cannabis Sativa L. plants that
contain no more than 0.3% w/w THC (Tetrahydrocannabinol)(4,5). Plants exceeding the 0.3%
w/w THC limit are considered Cannabis.
Cannabis historically was divided into three species, Cannabis sativa, Cannabis Indica and
Cannabis ruderalis (6). The United States Pharmacopeia (USP) Cannabis Expert Panel,
concerned with the disparity and chaos surrounding proper classification, has recommended
Cannabis be categorized, based on its cannabinoid content: Type I - THC predominant, Type II
– cannabis that contains both THC and CBD (Cannabidiol), and Type III - CBD predominant
(figure 1) (4,6).

APTI Women's Forum Newsletter, Jan – Mar, 2022 | 24

Figure 1: Over the past century, Cannabis has been classified based on its geographical origin and growth
characteristics (A) as Sativa, Indica or Ruderalis. However, more recently, a widely accepted classification has been
based on its harvest cycle and bud characteristics (B). Recognizing the disparity in classification and nomenclature,
United States Pharmacopoeia’s Cannabis Expert Panel has recommended categorization based on the plant's
chemotype or chemical constitution(C) (4).

Cannabinoids and the endocannabinoid system
Cannabinoids are a class of compounds like those derived from Cannabis. Cannabinoids can be
grouped as endocannabinoids (produced endogenously), phytocannabinoids (derived from
plants), and synthetic cannabinoids (chemically or biosynthetically manufactured). The most
clinically relevant endocannabinoids are anandamide (AEA) and 2-arachidonoylglycerol (2-AG).
Phytocannabinoids include over 100 compounds; the most notable of these are delta-9-THC
(THC), CBD (cannabidiol), CBG (cannabigerol), CBN (cannabinol), and CBC (cannabichromene).
Nabilone and Ajulemic acid are synthetic molecules with a structure similar to cannabinoids.
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Figure 2: Chemical structures of endocannabinoids (A), synthetic cannabinoids (B), and phytocannabinoids (C).

The ECS is a widespread neuromodulatory system that plays a vital role in central nervous
system (CNS) development, synaptic plasticity, and the response to endogenous and
environmental insults. The ECS comprises cannabinoid receptors, endocannabinoids, and the
enzymes responsible for the synthesis and degradation of the endocannabinoids.
The physiologic effects of cannabinoids are mediated through cannabinoid receptors (CB1 and
CB2), which are members of the large family of rhodopsin-like G protein-coupled receptors. In
general, the CB1 receptor is highly expressed in the central nervous system and is primarily
responsible for memory, mood, and modulation of pain sensation through the release of
neurotransmitters(7). The CB2 receptor is expressed mainly in the immune cells and the
periphery and is primarily responsible for the anti-inflammatory and immunomodulatory
effects of cannabinoids (7). Transient receptor potential (TRP) channels, especially TRPV1, and
peroxisome proliferator-activated receptors (PPARs) such as PPAR alpha and PPAR gamma -are
also engaged by some cannabinoids (8,9). An overview of the primary receptors, ligands and
their interactions in the skin is provided in Table 1. Several review articles have discussed the
promise of Cannabis in dermatology as anti-inflammatory, antiproliferative, antibacterial, and
antioxidant agents (7,9–12).
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Table 1: Cannabinoids and their interactions with the ECS (13)

Figure 3: The location of the endocannabinoid system on the skin. A hair follicle; B, sebaceous gland; C, sweat
gland; D, nerve; E, blood vessels; F, keratinocytes; G, Langerhans cell (immunocyte); H, melanocytes. The figure
shows the location of the two main endocannabinoids, 2-arachidoynylarachidonicarachidonic-glycerol (2-AG)
and anandamide (AEA), and of several endocannabinoid receptors, including the primary cannabinoid receptors
CB1R and CB2R, several transient potential ion channel receptors (TRPs) and peroxisome proliferator-activated
receptors (PPARs) (13)
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Cosmeceuticals
The term cosmeceutical was coined in 1984 by Dr. Albert Kligman, describing a hybrid category
of products mid-way on the spectrum of ‘cosmetics and pharmaceuticals. While
cosmeceuticals have indisputably taken over the personal care industry across the globe, they
are still not formally recognized by the US FDA, the European Union, Japan, Health Canada or
the CDSCO (India). In Europe and Japan, cosmeceuticals are a subclass of cosmetics; however,
they can only be considered a subclass of drugs in the US. This, of course, has complex
regulatory implications that only get more convoluted when cannabis and cannabis-based
ingredients enter the picture. Regardless of the controversy around its nomenclature,
cosmeceuticals or functional cosmetics or wellness products are gaining popularity across the
globe. Demand for natural, organic, cruelty-free, effective and environmentally friendly
products has constantly risen.
Hero Ingredients- Cannabis Cosmeceuticals CBG, CBD and Hemp seed oil
The most well-known and studied of all the cannabinoids is cannabidiol – CBD, partly because
it has no known psychoactive effects and therefore has a sense of being less harmful. In vivo
and in vitro studies have demonstrated its antioxidant, antibacterial, anti-acne, and anti-aging
properties, which led to a surge of CBD based cosmetics where it has been marketed as an
analgesic, anti-wrinkle, skin brightener, and moisturizer with claims to alleviate pruritus,
psoriasis, acne, and eczema (14–16).
Cannabigerol (CBG), a direct precursor to CBD and THC, is generally found in meagre quantities
in cannabis extracts and, therefore, is often categorized as a minor cannabinoid. From receptor
binding data, it appears CBG is more like THC at the CB1/CB2 receptors than CBD. Still, with a
lower affinity (by a factor of between 5-fold and 27-fold) (17), CBG has been reported to
increase been reported to possess anti-inflammatory, antioxidant properties and modulate
differentiation in keratinocytes. Additionally, it has also been reported to increase lipogenesis
in sebocytes. A 0.1% CBG serum applied topically reduces inflammation redness and
significantly improves the skin barrier function compared to a placebo (18).
Therefore, it is not surprising that both CBD and CBG are accepted in the CosIng database. As of
February 2021, CBD derived from extract or tincture or resing of Cannabis, synthetically
produced, and cannabidiol trisiloxane is considered cosmetic ingredients. Table 2 provides a
summary of the CosIng database (19).
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Table 2: Cannabis Sativa L derived ingredients accepted in the CosIng Database (19)

Industrial hemp is mainly grown for fibre, and for this, harvesting is done at the flowering
stage. Due to the growing knowledge of macronutrients and phytochemicals in hemp seed,
hemp production for seed sources has recently gained much interest. The central hemp seed
and hemp seed oil constituents are characterized in Table 3 below. Hemp seed oil is rich in
tocopherols, which help repair the skin barrier and are potent emollients. Callaway et al.
studied the benefits of hemp seed oil in patients with atopic dermatitis. They found that
dietary hemp seed oil, compared to olive oil, significantly improved the symptoms in atopic
patients (20).
Table 3: Important nutritional components of hemp seed and hemp seed oil (21)
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Conclusion
The cannabis market is emerging rapidly across the globe, and disruption in the nutraceutical,
personal care, and wellness industry has been very organic. As a plant, cannabis and industrial
have much more to offer than the hero ingredients identified today. Hemp is a sustainable
resource for fibre, nutrients, and active ingredients such as tocopherols. Canada legalized the
production and commercialization of medical and adult-use cannabis at a federal level in 2018.
Since then, the Canadian Chamber of Commerce estimates it has “contributed over $17 billion to
the Canadian economy annually, created thousands of direct jobs and tens of thousands of
ancillary jobs” (22). We can genuinely influence regulatory agencies and contribute to the global
economy's growth through scientific rigour and systematic studies.
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INTRODUCTION
Aging is a natural process and an individual cannot remain young forever, but a youthful
appearance and good health has been sought after since ages. The face is the portion of the
body in which indications of aging are first noticed by both patients and those around them.
The periorbital and midface region are a critical cosmetic unit and early indications of aging of
the face are predominantly reflected in this area (figure1) [1]. Aging becomes more prominently
noticeable through the evolution of facial features. Some of the bodily changes corresponding
to aging include xerosis, reduced protective function, reduced flexibility, altered rhytides,
gradual production of epidermal cells, and atrophy [2].
It is often said metaphorically that the eyes are the windows to the soul. And undoubtedly, eyes
and the surrounding areas are used as an immediate gauge of the chronologic age. The
periorbital area comprising the eyebrows, upper and lower eyelids, glabella, and pericanthal
region, is particularly sensitive to early indications of aging [3]. Volume reduction as well as
animation lines along the glabella and lateral canthi further exacerbate the aging look. Factors
that further accentuate this process include UV radiation exposure, repetitive facial
expressions, and tobacco use; all of which additively lead to reduced skin elasticity with
consequent tissue descent and volume loss [4]. The area around the eyes is one of the most
sensitive and thinnest areas. This area has low density of sebaceous glands and collagen. It is
also one of the most challenging regions to treat cosmetically.
TOPICAL THERAPIES
Of all the facial areas, rejuvenation of the periorbital region has generated considerable
interest, as this region is considered to be the most vital component with a visible aesthetic
impact. The periorbital region lends itself well to a large repertoire of noninvasive and
minimally invasive cosmetic treatments for enhancement of skin texture, redundancy,
rejuvenation of dermal and subdermal tissues, and camouflage irregular bony contours. A
number of non-surgical and minimally invasive treatment modalities have gained popularity to
achieve this end (figure 2). Topical treatments are recognized as “adjunctive” for periorbital
rejuvenation. Topical therapies can be classified based on the path utilised by the molecules to
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Figure 1: Primary causes of aging of the periorbital area and the accompanying mechanisms

to penetrate the skin, which include the intercellular route (through the intercellular region
comprised of lipid rich environment), the transcellular route (penetrating the cell), and transappendageal route (via hair follicles, sebaceous glands, and sweat glands) [5]. Some of the
widely used topical therapies are discussed in the following section.

Figure 2: Different approaches for periorbital rejuvenation
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Antioxidants
Over exposure of skin to ultraviolet (UV) radiation results in conversion of cellular oxygen into
reactive oxygen species (ROS). These are highly susceptible for carrying out any oxidation
reactions. Harmful effects of oxidative reaction includes disordered deoxyribonucleic acid
(DNA), impaired cell membranes, proteins, and collagen in elderly skin [6]. Certain antioxidants
have been reported that counter these harmful effects of ROS. Natural protection from
oxidative reactions are done by endogenic and exogenic antioxidants.
Vitamin C is a hydrophilic antioxidant with the ability to neutralize free radicals both inside as
well as outside the cell. Although vitamin C is not produced in the body, it is present in the skin
in significant amounts. Being hydrophilic in nature it shows major function in the aqueous
compartment whereby it not only scavenges free radicals, but also releases electrons that
serve to safeguard the intracellular structures [7]. It is reported to have protective action on
skin by preventing phototoxicity caused by ultraviolet A (UVA), phototoxic damage, and
erythema sunburn caused by UVB.
Vitamin E (α-tocopherol) being lipophilic in nature protects the cell membrane and the lipid
bilayer of stratum corneum. A 4-months study with 5% topical vitamin E was found to be
effective in repairing wrinkles of periorbital region and reducing inflammation caused by UV
exposure[8]. It restricts UVB-induced phototoxicity, blocks metalloproteinases enzyme
responsible for degrading elastin, and controls UV-induced lump formation. A synergistic effect
is observed by combining 15% L-ascorbic acid and 1% α-tocopherol against sunburn induced
erythema [9].
Hyaluronic acid
Hyaluronic acid (HA) is an extracellular matrix component of human skin that occurs naturally
as glycosaminoglycan [10]. It acts as a humectant, owing to its moisture holding ability. It can
hold up to 1,000 times water than its volume [11]. It adds in skin flexibility and moisture
retaining capacity. The major drawback with topical HA as faced by other cosmeceuticals is the
ability for skin penetration for significant effects. Nanonization of product delivers better result
by altering the moisture and flexibility of the periorbital region and reducing the wrinkles [12].
Ceramides
Ceramides are a critical constituent of the stratum corneum. Fifty per cent of the lipid by mass
is ceramides which along with free fatty acids and cholesterol forms the lamellar layers of the
intercellular lipids [13]. This complex lipid constitution is essential for preserving the protective
function and arresting trans epidermal water loss (TEWL) [14]. Ceramides have gained wide
acceptance in the cosmeceutical industry as it contributes to skin hydration, significantly
reduces TEWL, and adds resistance to topical tretinoin [15]. The inclusion of ceramides to any
periorbital rejuvenation therapy has the potential to improve moisture content of the skin.
SKIN RESURFACING
The course of periorbital rejuvenation includes betterment of skin texture, colour, scarring, and
most importantly wrinkles. Certain methods that can be utilised for the purpose includes
chemical, mechanical and laser resurfacing techniques. The outcome of the skin resurfacing
primarily depends upon the depth of skin damage, which also influences the healing time and
other associated risks.
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Chemical Skin Resurfacing (Peels)
Chemical peels have found applications for treating phototoxicity, rhytides, and post UV
inflammation. Depending upon the depth of damage, they are categorized as superficial,
medium, or deep. They enforce skin rejuvenation by promoting exfoliation, epidermal
agglomeration, skin whitening, and new collagen constitution. Various advantages rendered by
chemical peels include well-explored safety profile, economical and foreseeable downtime [3].
The depth of damage by any peeling agent depends upon skin preparation, and its method of
application. Superficial chemical peels impacting the epidermis and the papillary dermis
occasionally are utilised to treat moderate scar, inconsequential photoaging, solar lesions, and
keratoses, as well as epidermal discoloration [16]. They offer the advantage of accommodating
all skin types and reduced incidences of post-inflammatory hyperpigmentation. Some widely
used superficial peels include glycolic acid, salicylic acid, 10-25 % trichloroacetic acid (TCA),
and Jessner solution [17]. Glycolic acid or TCA at increased concentration of 70% and 25%,
respectively causes extended damage till basal layer and forces reconstitution of entire
epidermis thus helping in treatment of acne, moderate photoaging as well as melasma, but
does not activate dermal remodelling.
Mechanical Skin Resurfacing (Dermabrasion)
Dermabrasion is a mechanical way of resurfacing skin and comprises microdermabrasion,
manual dermabrasion, and motorized dermabrasion. The use of dermabrasion in the
periorbital region has diminished with the availability of newer technologies, but can still be
utilized to improve skin texture and dyschromia. Manual dermabrasion is the most effective of
the 3 procedures, especially for usage on the eyelids, because it allows better control in the
depth of harm. Manual dermabrasion employs silicon carbide sandpaper, and by adjustment in
the force and duration, as well as number of passes, this procedure can enhance deeper
rhytides and scars [18].
Laser Resurfacing
Lasers remain one of the most common methods for skin resurfacing because of their capacity
to selectively target certain components of the skin at exact depths. Ablative and nonablative
laser resurfacing may be utilized to accomplish skin rejuvenation, and usually, ablative lasers
produce greater clinical outcomes, but with higher incidences of side effects [19]. Ablative
lasers include carbon dioxide (CO2) and Erbium:yttrium-aluminum-garnet (Er:YAG) laser. These
lasers induce damage of the epidermis and portion of the dermis, resulting in remodelling of
tissue by way of wound healing. Conventionally, full-face resurfacing is recommended to
minimize creation of demarcation lines; however, the lower eyelid is an exception and can be
treated alone with less risk of demarcation.
NEUROMODULATION
Botulinum toxin (BoNT) has its historical links to the field of ophthalmology as it was devised in
the 1980s for the treatment of strabismus and blepharospasm. Ever since the approval of
cosmetic Botox in 2002, it has been the topmost nonsurgical aesthetic treatment for face
enhancement globally. Injectables for periorbital region have been well-examined and
provides optimum patient satisfaction [20]. BoNT is a naturally occurring heterodimeric
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neuromodulatory polypeptide, generated by the bacterium Clostridium botulinum. It
decreases acetylcholine release at the neuromuscular junction, lowering muscle
contraction. The effects of BoNT are permanent, however efficacy declines in roughly 3 to 6
months due of generation of new axon terminals. The serotypes available include A, B, Cα,
Cβ, D, E, F and G, and among these Type A is the most potent and is extensively used
clinically. Before treatment, appropriate patient selection, education, and counselling are
necessary. Neuromuscular toxins should not be utilized in individuals who are pregnant
(BoNT is category C) or have myasthenia gravis, Eaton-Lambert syndrome, or amyotrophic
lateral sclerosis. The most prevalent adverse effects of BoNT include after-injection
erythema, discomfort, bruising, and headache. An uncommon adverse effect in the
periorbital region is eyebrow and eyelid ptosis, resulting of paralysis of the inferior frontalis
muscle and levator palpebrae, respectively. Few neurotoxin formulations that are available
for injection are: onabotulinum toxin A (Botox; Allergan, Inc, Irvine, CA), abobotulinum toxin
A (Dysport; Galderma Laboratories, LP, Fort Worth, TX), incobotulinum toxinA (Xeomin; Merz
Pharmaceuticals, LLC, Greensboro, NC), and rimabotulinum toxin B (Myobloc; Solstice
Neurosciences, Inc, San Francisco, CA) (Myobloc; Solstice Neurosciences, Inc, San Francisco,
CA) [20].
CONCLUSION
The demand for minimally invasive treatments for periocular region to reduce the
unaesthetic facets have grown exponentially during the years. The need for such periocular
rejuvenation therapies with minimal downtime, convenience, fast recovery at an
economical cost has been the constant flux to trigger the interest in this segment of
cosmeceuticals with introduction of several innovative products in the market. There are a
range of interventions that may be used for periorbital rejuvenation. Examining the severity
of aging and patient expectations is important before judiciously selecting the appropriate
therapy. Better cosmetic outcomes may be observed with topical treatment and superficial
chemical resurfacing in case of minimal photodamage with superficial rhytides. Moderate
photodamage with deeper rhytides should be addressed with medium depth peels or
Er:YAG laser resurfacing. The use of the carbon dioxide laser as well as BoNT injections and
fillers can be utilized to treat deep rhytides and severe photodamaged skin surface. Mostly
two or more treatment modalities are employed to achieve optimal outcomes for
periorbital rejuvenation.
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INTRODUCTION
Skin is the largest organ of the human body, accounting for 16% of body weight and having a
surface area of 2 sq. m. Apart from being a protective barrier of the body, skin is also an
epitome of beauty. A glowing, wrinkle-free and blemish-free skin is considered as a sign of
young age, beauty and good health. Among peoples of countries especially from tropical belt,
light or fair skin receives the highest acceptance and appreciation.
While securing the internal organs and tissues, skin itself faces various assaults. Climate,
ultraviolet radiation, chemicals, allergens, and pathogens are the causative factors in
precipitating various unhealthy skin conditions such as dryness, sunburns, tanning,
hyperpigmentation, melasma, wrinkles, dermatitis, eczema to name a few. Genetic factors also
play a vital role in manifesting undesirable skin issues. Compromised external appearance due
to these conditions can have psychological implications among the suffering people. A strong
desire to look beautiful and young has led to the growth of the skincare and age-defying
products into the largest segment of cosmetic and cosmeceutical market. A wide array of
formulations including solutions, creams, lotions, gels, serums, masks, powders, and pastes
are available to prevent &/or treat the aforementioned skin problems and to enhance beauty,
overall appeal and persona. [1]
The pie chart presented as figure 1 clearly depicts the dominance of skincare products in the
world of cosmetics.[2]
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Figure 1: Distribution of cosmetics market

Skincare products market size valuation was estimated at about 129.23 billion USD in the year
2020 which is forecasted to increase with a compound annual growth rate (CAGR) of 4.8% from
2021- 2028 (figure 2). Rising demand for face creams, sunscreens, and body lotions has
significantly benefited market growth. [3]

Figure 2: Distribution and sales of U. S. Skin care market
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Though synthetically derived actives form integral components of the cosmeceuticals, recent
trends show big demand for natural products. Natural products are perceived as safe, healthy
and free from any untoward effects by people at large and hence, the cosmetic and
cosmeceutical companies thrust on launching the products made with natural bioactives as
well as excipients sourced mainly from plants, minerals, microbes, animal, and marine life.
These bioactive ingredients obtained from plants were found to have immense beneficial
effects on human skin, hair and nails. Although plant-derived products are commonly used,
certain limitations like the slow growth of plants and fluctuation in chemical constituents with
the changes in the season are observed. On the other hand, algae contain unique biomolecules
and can be cultivated swiftly in huge quantities at low cost using contemporary aquaculture
techniques.[4] The following section details the applications of various algae-derived
bioactives in the field of cosmeceuticals.
ALGAE AND THEIR BIOACTIVE CONSTITUENTS
Figure 3 gives the classification of algae as well as the bioactives derived from them. [5-6]
Microalgae are unicellular or multicellular organisms that grow quickly and can tolerate
environmental stresses. Microalgae outperform traditional plants in terms of production,
seasonal fluctuation, ease of extraction, rapid growth and availability of raw resources.
Macroalgae (seaweeds) are prevalent in coastal locations and have fairly basic structures since
they lack the organs seen in terrestrial plants. The algal extracts are widely being used in the
cosmeceutical industry as they are a prominent source of photosynthetic pigments
(chlorophylls, phycobilins and carotenoids), lipids (including fatty acids and squalene),
phenols, amino acids, peptides and proteins, carbohydrates (polysaccharides and
phycocolloids), pterins and vitamins. Hence these constituents found in algae can be utilized in
sunscreens, skin sensitizers, whitening agents, anti-ageing, anti-inflammatory activities and
colourants. The most widely studied and widely used algae in cosmetics are marine red and
green algae. [7]

Figure 3: Classification and bioactive compounds of algae
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Algae contain various pigments like carotenoids, chlorophyll to absorb light energy and
xanthophylls, phycobiliproteins (PBPs) which are accessory photosynthetic pigments. Apart
from being used as natural colorants, the pigments exhibit vivid properties like anti-ageing,
antioxidant and neuroprotective. The presence of algal porphyrin ring in the pigments
attributes to the antioxidant properties. The carotenoid chain absorbs the excited oxygen
energy and protects the tissues from damage. PBPs suppress microsomal lipid peroxidation by
scavenging alkoxyl, peroxyl and hydroxyl radicles. Various carotenoids like lutein exhibit
antimutagenic activity, whereas fucoxanthin exhibits antitumour activity by producing
apoptosis. The auxiliary activity of these pigments includes anti-inflammatory action caused by
controlling the function of the macrophages responsible for releasing pro-inflammatory
mediators including nitric oxide, prostaglandin E2 (PGE2), tumor necrosis factor α (TNF- α),
interleukin-6 and interleukin-1b, and reactive oxygen species (ROS). Brown algae rich in
phlorotannins and fucoxanthin exhibit anti-melanogenic, antioxidant, and anti-inflammatory
action. Researchers have investigated the use of algae-derived astaxanthin in fighting wrinkles
by rejuvenating and promoting skin elasticity. Arad and Yaron (1996) utilised the pigments
obtained from red microalgae to prepare pink and purple coloured lipsticks, eyeshadow and
face makeup cosmetics. [8]
APPLICATIONS OF ALGAE-SOURCED BIOACTIVES IN SKIN CARE PRODUCTS
The varied applications of algae-based bioactives in the field of cosmeceuticals are
covered below.
1. PHOTO PROTECTION & ANTI-AGEING [9]
Skin cells, being at the outermost surface of the body, have their own defence and damage
rectifying mechanisms. DNA repair enzymes, antioxidants, and stress signalling are some
known guards of skin. However, protracted exposure to UV rays (UVA and UVB) leads to
generation of ROS that lead to DNA damage. Oxidative DNA damage results in a faster ageing
process. Skin ageing includes a variety of alterations such as thinning, dryness, laxity, fragility,
increased pores, hyperpigmentation, fine lines, and wrinkles. Astaxanthin is a secondary
ketocarotenoid obtained from various microalgae such as Haematococcus Pluvialis, Chlorella
Vulgaris, Chlorella zoofingiensis, and Chlorococcum, is shown to provide protection against
premature ageing, inflammation, and UV damage. Lutein, a micro algal xanthophyll by
absorbing blue-light and scavenging free radicals generated during exposure to sunlight assists
in maintaining healthy skin. According to research, phlorotannin present in algae extract
inhibits UV-induced MMP-2 and MMP-9 production in human dermal fibroblasts. Microalgae
such as Dunaliella salina and Spirulina platensis and Porphyridium, rich in sulfated
polysaccharides containing a high concentration of carotenes can reduce the generation of
ROS and suppress lipid peroxidation to inhibit oxidative damage. Algal extracts can thus show
a promising application in sunscreen type cosmeceutical products.
2. SKIN WHITENING [10–12]
White, spot-less skin is perceived to be most beautiful, hence the multitude of whitening
formulations available on the shelves. The colour of skin is greatly influenced by gene
expressions and responses to external stimuli, particularly UV rays. UV radiations propel cells
to produce melanin. Hyper skin pigmentation can be checked by curbing the activity of
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tyrosinase enzyme, which is a capstone in melanin synthesis. Several tyrosinase inhibiting algal
compounds have been delineated. Phloroglucinol, present in brown seaweed, can chelate the
copper constituent of this enzyme, thus hampering its activity. Similarly, Phlorotannins (7phloroeckol) sourced from Ecklonia cava block the tyrosinase enzymes. Another polyphenol,
dieckol, is three times as efficient as kojic acid (ubiquitously used in skin whitening creams) in
dampening tyrosinase activity. Carotenoids, Zeaxanthin, astaxanthin, lutein, and β-carotene
from various algal sources also provide similar facilities. Astaxanthin is considered to be
superior to the others as it can reduce pigmentation by up to 40%. Suppression of
prostaglandin E2 synthesis and melanogenic stimulant receptors are postulated as the primary
mechanisms of anti-pigmentary effect of fucoxanthin from Laminaria japonica. Fucoidan is a
fucose-rich ulphated polysaccharide produced by marine brown algae like Fucus vesiculosus.
Fucoidans have been shown to work on hyper pigmentation by down-regulating
microphthalmia-associated transcription factor (MITF), the factor controlling the melanogenic
enzymes.
3. ANTI- ACNE
Acne is seen as an inflammatory disease which involves bacterial infestation in sebum and hair
follicles. It has the potential to manifest for years, usually in adolescents and young adults,
leave permanent scars and disturb the physiological development. Propionibacterium acnes,
Staphylococcus aureus, Streptococcus epidermidis, and Pseudomonas aeruginosa are the
most frequent culprits. Antibacterial and antibiotic treatments are being used as a cure.
Considering their side effects and bacterial resistance issues, research has steered towards
nature for a solution. Some macroalgae (seaweed) extracts, in addition to their antibacterial
properties, show anti-inflammatory activities and are thus able to regulate growth factors and
collagen levels. This could provide an excellent solution for acne, fighting the root cause
(bacteria) and repairing the damage done to the skin. [13]
Sargafuran, methanolic extract of marine brown alga, Sargassum macrocarpum, has been
found to be effectivefor treating acne. Minimum inhibitory concentration (MIC) of sargafuran
against P. acnes was 15 ug ml-1. Sargafuran is found to be stable in the pH range of 4-7, at
temperatures of 60°C and a 24 hour UV irradiation and hence is a good addition to
cosmeceuticals. [14] In another study, a phlorotannin extract of Sargassum tenerrium was
investigated against Propionibacterium acnes. It was used in an emulsion form, akin to
cosmeceutical products, Mohammadi and group found low MIC against P. acnes and several
other bacteria, notorious for skin infections like Escherichia coli, Staphylococcus. Aureus and
Pseudomonas aeruginosa.[15]
4. ANTI-INFLAMMATORY
The body uses inflammation as the first line of defence against any deleterious stimuli. Skin is
the first barrier for any sort of mechanical injury, physical, chemical and biological agents. As it
covers the entire body, skin inflammation is highly common. Skin diseases like vulgaris,
psoriasis and allergic dermatitis can be attributed to inflammation. [9]
Various bioactives from algae have been discovered to harbour anti-inflammatory properties.
Dunaliella salina and Spirulina platensis inhibit the synthesis of nitric oxide, a powerful
mediator. Similarly, extracts of Ecklonia cava and Ecklonia kurome have the ability to prevent
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Scytonemin, a dimer containing indolic and phenolic subunits, is extracted from Scytonema,
Stigonema, Nostoc and many more. It is proven to possess anti-inflammatory activities by
blocking expression of inflammatory mediators like TNF-α and nitric oxide, and by downregulation of NF-kB activity. Astaxanthin, found abundantly in algae, especially
Haematococcus pluvialis, represses generation of pro-inflammatory cytokines, nitric oxide,
prostaglandin E2, TNF--α, and interleukin-1β. A sterol extract of Nannochloropsis oculata has
been reported to suppress the expression of inducible nitric oxide synthase and
cyclooxygenase-2 (COX-2) proteins, thus yielding an anti- inflammatory effect in RAW 264.7
cells. [16]
Numerous works delineate the potential of fucoidans in prohibiting damage of extracellular
matrix caused by MMP. It can suppress the extracellular signal regulated kinase (ERK) and thus
inhibit UVB-induced MMP-1 expression. Along with inhibiting ROS and blocking cytokines,
marine brown algal phlorotannins including dieckol, and 1-(3′,5′-dihydroxyphenoxy)- 7(2′,4′,6′-trihydroxyphenoxy) 2,4,9-trihydroxydibenzo-1,4,-dioxin can suppress the protein as
well as gene expression levels of MMP-1, MMP-3, and MMP-13 in human osteosarcoma cells
(MG-63). [17]
5. WOUND HEALING [18]
Wound healing involves a series of contemporary events including hemostasis, inflammation,
migration, proliferation and remodelling. In case of substantial or large skin lesions, this
process diminishes, leading to a chronic wound healing process. During this process, an
immense amount of ROS is produced by neutrophils and macrophages resulting in severe
tissue damage hindering the healing process, which otherwise in normal amounts prevents a
microbial invasion. The pro-inflammatory cytokine mediators produced during wound healing
cause extensive pain. Hence a need exists to include anti-inflammatory bioactive compounds
to relieve the pain during the chronic wound healing process. Bacteria when present at the site
of the wound aggravates inflammation, hence a formulation containing antibacterial, antiinflammatory and antioxidant agents is the best suit to treat wounds. Miguel, et al, have
discovered carotenoids like lutein, astaxanthin, zeaxanthin, and fucoxanthin obtained from
microbial algae as a potent source of bioactive agents exhibiting anti-inflammatory,
antioxidant, and wound healing properties. These bioactive carotenoids can thus be exploited
for skin regeneration.
CLINICAL STUDIES [12-13], [19]
Actives sourced from algae have been subjected to a number of clinical studies. Table 1 gives
an account of the completed trials.
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Table 1: Clinical trials of algal based cosmeceuticals
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PRODUCTS ON MARKET [20], [21]
Several products containing algae-based active constituents have been successfully launched
in the markets across the globe. Table 2 summarizes a few such commercially available
products.
Table 2: Algal- based cosmeceuticals available as marketed products

CONCLUSION
Skincare products occupy the major share of cosmetics and cosmeceutical market.
Considering the growing demand for the products comprising naturally- sourced actives and
excipients, cosmeceutical companies are continuously in quest of plant, mineral and microbe
based bioactives. Active constituents obtained from algae are studied extensively as they are
abundant, come with lesser variation and can be sustainably sourced. Carotenoids,
polysachharides, tannins sourced from algae have shown excellent activities against common
skin problems such as inflammation, hyperpigmentation, wrinkles, wounds, and photodamage. In vivo and clinical studies of these actives have yielded a number of algae based skin
care cosmeceuticals available on the shelves. The abundance of the micro and macro algal
flora provides numerous opportunities for exploring more bioactives and their applications
which would provide newer and better cosmeceutical options of skincare.
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Abstract
The speedy growth of the life sciences industry is likely to drive dynamic delivery vehicles into broader market
places such as personal care and consumer products. No matter what ultra-modern actives or atypical botanicals
a skin treatment product may contain, the delivery system is still a central key to the product’s effectiveness. The
assertion underlying cosmeceuticals is that active ingredients will irrefutably penetrate and maintain or repair the
deeper layers of the skin. The need for skin care products with consumer-perceivable benefits and sensory
attributes has made it essential to resort to nanotechnology. Self-assembling lipid-based liquid crystalline (LC)
systems are a broad and an active area of research. A brief market application of LC structures pertaining to nail
lacquer, hair dyes, lipstick, creams, gels and emulsions formulations has been reviewed here.
Keywords - liquid crystal, nail lacquer, hair dyes, lipstick, creams, gels, emulsions.

Introduction
Cosmeceuticals are cosmetic products that include biologically active ingredients and assert to
have medicinal benefits that influence the biological function of the skin (1). A cosmetic
delivery system is a composition or a process that can improve perceptual or measured
performance of cosmetic product. Developments in delivery systems have drifted formulation
targets from organoleptic to expertly blending organoleptics and therapeutics to boost the
efficacy and provide cost effective therapy. The goal of a cosmetic scientist is to facilitate a
formulation that can effectively reach cutaneous cell whilst at the same time restraining the
passage into the blood circulation. Intercellular lipids of the stratum corneum have a vital role
in retaining a healthy skin by a three step mechanism of hydration, cell adhesion and reduction
of transepidermal water loss. These functions are owed to the self-alignment of the
amphiphilic molecules of the stratum corneum lipids. High water content in these lipids leads
to creation of liquid crystalline (LC) structures which is a transparent vehicle similar in
consistency to soft butter. This fact clarifies why skin in high relative humidity looks elastic,
glossy and pleasing while under dry conditions it has a dry and scaly appearance. Higher water
content results in a LC organization of the lipids. Certain surfactants/co-surfactants in
combination or alone, depending on the variables of concentration/ temperature instead of
micelles orient themselves in different mesomeric forms like lamellar, hexagonal, inverted
hexagonal, cubic and inverted cubic structures.
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Spontaneous conversion of lamellar liquid crystals to liposomes is achieved by diluting
lamellar LC phase with water. Formulation of liposomes by this method is low-cost as
compared with current technologies and improves stability of liposomes. Pro lipid lamellar gels
that mimic the native lipid structure in the skin have been shown to form a wide variety of
stable o/w emulsion products that effectively deliver themselves into upper levels of stratum
corneum. Combination of non conventional emulsifiers like sodium stearyl phthalamate with
low HLB emulsifier and a polymeric emulsifier, results in the formation of multiple phase, oil in
water emulsions that have lamellar gel network structure. A three dimensional lyotropic liquid
crystal matrix with the aim of suspending solid particles is formulated using structured
surfactant system. Thermotropic liquid crystals were introduced in the cosmetic product for
the first time by the Estee Lauder Company, with the introduction of Eyxon. At present
microcapsules incorporating liquid crystals made of gelatine are available for topical
application. Lyotropic liquid crystals exhibit excellent hydrating properties (Liphaderm).
Furthermore, with Chanel’s limited edition Duo Platinum.
Holographic nail polish, that took brainwave from NASA’s satellite technology and Givenchy’s
Rouge Interdit, incorporates a similar liquid-crystal technology used to create a 3-D effect in
plasma TVs, thus giving an impetus to a new generation of makeup in quest of benchmarking
products (2). The global cosmeceutical market offers huge potential among the Asian
countries, such as Japan, China, and India which are set to draw major players in the future.
Japan has by now made a remarkable position in the global cosmetics market and its mark in
the cosmeceutical segment is effectively improving (3). It has been forecasted that the global
cosmeceuticals market has reached $72.7 billion by 2022 (4).
Thermochromic liquid crystal for Nail Lacquers, Hair dyes and Lipsticks
Thermochromism based color-changing nail lacquers utilize either temperature activation, or
photochromism as an outside stimulus to initiate the color change [5]. It can be achieved by
the aid of liquid crystals or leuco dyes. Liquid crystals display a variety of colors attributed to
selective reflection of certain wavelengths by the crystalline structure as it transforms from the
low-temperature anisotropic LC phase to the high-temperature isotropic LC phase. The
nematic mesophases are unique and demonstrate thermochromic properties. These are
incorporated in the form of microcapsules to shield their thermochromic properties.
Thermochromic LC nail paints accentuate nail design, alike mood rings. The liquid changes
color according to temperature, creating a beautiful effect. For nails, the transition
temperature should be in a temperature range at which nails would be exposed to (including
changes in body temperature). As can be seen that temperature change occurs in
discontinuous manner across the nail, different effects are visible as the color changes (spots,
gradations, etc). Thus making thermochromic nail lacquers to stand apart. The commercial
examples of thermochromic nail polish are LILYCUTE Thermochromic liquid crystal gel (6) and
Mood Ring Nails Thermochromic Liquid Crystal Nail Polish (7). Patents have been granted
wherein cholesteric liquid crystals have been added to nail paint formulations to achieve color
shades by reflecting light in the visible region of the spectrum (8).
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A patent on the efficacy of liquid crystals to provide a temporary hair color effect with vibrant
color has been reported (9). The coloring effect is achieved without lightening the hair by
combining color dyes (encapsulated liquid crystal) and a coating medium (thickening
agent/rheology modifier). The liquid crystal provides either a single static color or color
change, i.e., a thermochromic effect due to external stimulus (increase or decrease of
temperature), or a combination of both. The formulation may be designed with a unique set of
liquid crystals triggering a different color profile at varied temperatures thus multi-stranded
hair color effect can be visualized. A color gradient effect is possible on long hairs due to
variation in temperature at the roots and hair tips giving an ombre effect.
To give a mermaid look, Handaiyan brand has explored Liquid crystal technology by launching
Mermaid® lip gloss which gives an iridescent sheer glow with added plump like look to the lips
(10). Lumi® crystal a liquid crystal lip hydrator on the market has excellent feature in treating
dry lip skin (11). Liquid crystal forming oils are softer than film forming agents previously used
in lipsticks at the same time these oils provide proper hardness to lipsticks. These lipsticks on
application to lips causes the clear oil part to seep out by forming a layer leading to longlasting color, ample moisture, and gloss by way of a single lipstick. MAQuillAGE Perfect Gloss
marketed in 2009, and MAQuillAGE Lasting Perfect Rouge marketed in 2010 are based on above
technology, further advancement has lead to long-lasting three-layer products (12).
Liquid crystals as emulsions, creams and gels
The skin exhibits natural LC structure which is a bi-continuous composition of water and
amphiphilic lipids (13). Emulsionswith LC structure at theo/w interface exhibit better
moisturization, greaterphysical stability, and better penetrability of pharmaceutical actives in
contrast to usual emulsions (14).Moreover studies have pointed out LC gels ability to generate
signals to the skin stimulating its own natural self-repair and regeneration functions without
damaging it (15). Other product on the market is liquid crystal cleansers. These are surfactant
systems with low water content. The bicontinuous nature of these cleansers is also beneficial
as an oil-based cosmetic remover for dissolving and dispersing dirt/make-up easily by rubbing
it onto the skin. The phase transition of LC structures during the rubbing process enhances the
dissolution of the oily impurities while the rinsing process leads to self emulsification and its
removal (16). A patent on multi lamellar liquid crystal emulsion formulated with sucrose esters
in combination with solid fatty alcohol has been reported with excellent moisturizing,
protective action, and as a vehicle for delivery of active ingredients to the skin (17).
MONTANOV®202 an o/w emulsifier of the alkylpolyglucoside type also favors formation of LC
creams with finer restructuring and moisturizing effect (18). OLEAMULS® WO emulsifier forms a
network of liquid crystals inside the emulsion giving a smooth and glossy touch with excellent
moisturizing ability (19).
Over the market products such as Matmarine® a light BB cream that enhances shine control
with a more mattified complexion, and Argireline® a peptide solution for anti-aging have a
robust LC structure formed by using a combination of Glucamate®SSE-20 and Glucate®SS
emulsifiers with Carbopol® Ultrez 20 polymer (20).
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Moreover the combination of Glucamate® SSE-20 and Glucate®SS emulsifiers structure a LC
matrix well-suited to incorporate UV filters, ethanol and electrolytes, and thus an excellent sun
screening coat on the skin. The molecular complex structure posed by LC system is beneficial
in stabilizing the aerosol emulsions and foam as it is insoluble in either the propellant or
aqueous phase it concentrates at the interface by outlining effectively a solid interfacial film
(21) . A newer type of UV-A screen system demonstrating selective reflection of UV using
cholesteric liquid crystal (CLC) has also been reported (22). On the market Morpho Designer
Contouring Crystal Emulsion introduced by Phytomer is formulated with liquid crystals with
loaded marine algae extracts of Halopteris scoparia and Palmaria palmate with potential
application to restore firmness, contouring and skin quality (23). LC have also attracted the hair
care sector including shampoos, conditioners, and serum due to their unique ability to settle
over the intact length of the capillary stem, thus doing away with frizz, split ends, make hair
shiny, strong, nourish and enrich them.
Pantene Pro-V Blonde, BioPharma Bio Oil Liquid Crystals Shampoo are some examples of
products on the market (24, 25). Table 1 highlights about the recent research in LC technology
with respect to LC cream, emulsions and gels.
Conclusion
Thus, looking at the numerous benefits offered by LC technology, the potential of these
formulations over usual emulsifiers makes them better skin and hair care products for
replenishing the intercellular matrix structure of skin and hair. Moreover, the current research
trends point out LC systems to be excellent vesicles for delivering bioactives. The camouflaging
ability of thermochromic liquid crystals in response to external stimulus make them finer
grooming aids that are useful in nail art, hair dyeing and for face makeup. Overall, the LC
technology has revolutionized the current market space for consumers worldwide focusing
primarily on personal care products with manifold benefits.
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Table 1. Recent research in liquid crystalline technology with respect to LC cream emulsions and gels.
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Table 1. Recent research in liquid crystalline technology with respect to LC cream emulsions and gels (cont...).

APTI Women's Forum Newsletter, Jan – Mar, 2022 | 51

References
1. Patravale VB., Mandawgade SD. Novel cosmetic delivery systems: an application update. International Journal of Cosmetic Science. 2008;30:19-33.
2. Diana Dodson,Putting the Color in Cosmetics Sales, GCI, March 5, 2008.
3. RNCOS E-Services Pvt. Ltd., “Global cosmeceuticals market outlook 2016,” http://www.giiresearch.com/report/rnc263147-global-cosmeceuticals-marketoutlook.html.
4. https://www.researchandmarkets.com/reports/3302001/global-cosmeceuticals-market-outlook-2022
5. F.
C.
Pagano,
“Technology-driven
Trends
in
Nail
Polish
Color
and
Texture,”
Cosmetics
&Toiletries,January14,2014.
http://www.cosmeticsandtoiletries.com/formulating/category/color/premiumTechnology-driven-Trends-in-Nail-Polish-Color-and-Texture239975931.html#sthash.pY4haHi0.dpuf.
6. http://lilycute.nl/lilycute-thermochromic-liquid-crystal-gel/
7. https://cosmaire.en.made-in-china.com/product/XZeTkisbfpcE/China-Mood-Ring-Nails-Thermochromic-Liquid-Crystal-Nail-Polish.html
8. Prithwiraj Maitra,Angelina Balina. Cholesteric liquid crystal coloring compositions and articles produced therefrom. WO2009079546A1.25 June 2009.
9. Lauren Bowker,Louise Anderson,Palwasha Pashtoon, David Goulding. Liquid crystal hair dye composition, use and method. US20210308020, 7 October 2021.
10. https://stylezone.co/products/liquid-crystal-glow-lip-gloss-to-give-a-plump-look-to-your-lips
11. https://www.cosmedix.com/lumi-crystal-liquid-crystal-lip-hydrator
12. https://corp.shiseido.com/en/rd/ifscc/17.html
13. Kim I., Nakagawa S., Ri K., Hashimoto S., Masaki H. Liquid Crystal 0/W Emulsions to Mimic Lipids and Strengthen Skin Barrier Function. Cosmetics and toiletries.2009: 124.
14. Sutton MJ.,Os-borne DW., DahlK., Bax V. and Schick GA. Characterization ofa Liquid Crystal Stabilized Pharmaceutical Oil-in- Water Emulsion Optimizedfor Skin
Delivery.Journal of Cosmetics, Dermatological Sciences and Applications 2018; 8: 207-217.
15. Musashi M., Coler-Reilly A., Nagasawa T., Kubota Y., Kato S., Yamaguchi Y. Liquid Crystal Gel Reduces Age Spots by Promoting Skin Turnover. Cosmetics. 2014; 1(3):202-210.
16. Suzuki T.,Nakamura M.,Sumida H., Shigeta A. Liquid crystal make-up remover: Conditions of formation and its cleansing mechanisms. J. Soc. Cosmet. Chem.1992; 43:21-36.
17. Mercier MF.,Thau P., Chase J. Multi-Lamellar liquid crystal emulsion system. US7754775B2, 2010.
18. https://www.cosmeticsdesign-asia.com/Product-innovations/Liquid-crystals-the-stars-of-emulsion
19. https://www.socri.it/ingredient.aspx?id=1930
20. https://www.lubrizol.com/Personal-Care/Formulations/PC-Formulations/CCF0015EU-Mattifying-BB-Cream-with-Liquid-Crystals
21. Sanders PA.Stabilization of aerosol emulsion and foam.J.Soc.Cosmet.Chem.1970; 21:377-91.
22. Oh H., Kikuchi H., Lee JH., Kim SJ., Lee JB., Cho MS. et al. Ultraviolet light screen using cholesteric liquid crystal capsules on the basis of selective reflection. RSC Advances.
2021; 11(41):25471-25476.
23. https://www.prweb.com/releases/2015/06/prweb12790378.htm
24. https://www.cosmeticsdesign.com/Article/2011/12/14/P-G-discovers-shampoo-formulation-to-help-consumers-with-dyed-hair-avoid-bad-hair-days
25. Brown M., Hutchins TA., Gamsky C., Wagner M., Page S., Marsh J. (2010). Liquid crystal colloidal structures for increased silicone deposition efficiency on colour-treated hair.
International journal of cosmetic science. 2010; 32:193-203.
26. Rodrigues UA., Pedriali MCA. Development and Stability Evaluation of Liquid Crystal-Based Formulations Containing Glycolic Plant Extracts and Nano-Actives. Cosmetics.
2018; 5(2):25.
27. Oliveira LB., Oliveira RP., Oliveira CA., Raposo NR., Brandao MA., Ferreira AD. et. al. Cosmetic Potential of a Liotropic Liquid Crystal Emulsion Containing Resveratrol.
Cosmetics.2017;4:54.
28. Musashi M., Coler-Reilly A., Nagasawa T., Kubota Y., Kato S., Yamaguchi Y. Liquid Crystal Gel Reduces Age Spots by Promoting Skin Turnover. Cosmetics. 2014; 1(3):202-210.
29. Banerjee K., Thiagarajan N., Thiagarajan P. Formulation and characterization of a Helianthus annuus - alkyl polyglucoside emulsion cream for topical applications. J Cosmet
Dermatol. 2019; 18(2):628-637.
30. Monteiro E Silva SA, Ricci Leonardi G. Development and cathodic iontophoretic permeation evaluation of liquid crystalline systems provided of retinoic acid microparticles.
J Cosmet Dermatol. 2021;20(7):2317-2327.
31. Santos OD., Sacai F., Ferrari M., Rocha-Filho PA. Liquid crystals in O/W emulsions with urea: Development and testing. Cosmetics and toiletries.2004; 119:83-88.
32. Mendrok-Edinger C, Hecker K., Dähnhardt-Pfeiffer S. Uniquely Stable Emulsions Revealed Through Freeze-fracture Transmission Electron Microscopy, Cosmetics and
Toiletries.2016;CT160708.
33. Yhirayha C., Soontaranon S., Wittaya-Areekul S., Pitaksuteepong T. Formulation of lyotropic liquid crystal containing mulberry stem extract: influences of formulation
ingredients on the formation and the nanostructure. International Journal of Cosmetic Science. 2014; 36(3):213–220.
34. Terescenco D., Savary G., Picard C., Clemenceau F., Merat E., Grisel M. Influence of the emollient on emulsions containing lamellar liquid crystals: from molecular
organization towards applicative properties. Int. J. Cosmet. Sci. 2018;40(6):565-574.
35. Tsai C., Lin LH., Kwan CC. Surface properties and morphologies of pheohydrane/liquid crystal moisturizer product. Int J Cosmet Sci. 2010;32(4):258-65.
36. Andrade FF., Santos OD., Oliveira WP., Rocha-Filho PA. Influence of PEG-12 Dimethicone addition on stability and formation of emulsions containing liquid crystal. Int J
Cosmet Sci. 2007;29(3):211-8.
37. Davies AR., Amin S. Microstructure design of CTAC:FA and BTAC:FA lamellar gels for optimized rheological performance utilizing automated formulation platform. Int. J.
Cosmet Sci. 2020;42(3):259-269.
38. Marsh JM., Brown MA., Felts TJ., Hutton HD., Vatter ML., Whitaker S. et.al. Gel network shampoo formulation and hair health benefits. Int. J. Cosmet. Sci. 2017;39(5):543-549.
39. Tasic-Kostov M., Pavlovic D., Lukic M., Jaksic I., Arsic I., Savic S. Lactobionic acid as antioxidant and moisturizing active in alkyl polyglucoside-based topical emulsions: the
colloidal structure, stability and efficacy evaluation. Int. J. Cosmet. Sci. 2012;34(5):424-34.
40. Nesic I., Stojiljkovic D., Savic S., Tasic-Kostov M., Tadic V. Stability, antioxidant activity, in vivo safety and efficacy of creams with standardized wild apple fruit extract: a
comparison of conventional and biodegradable emulsifiers. Int. J. Cosmet. Sci. 2019;41(3):300-310.
41. Kitaoka M., Nguyen TC., Goto M. Water-in-oil microemulsions composed of monoolein enhanced the transdermal delivery of nicotinamide. Int. J. Cosmet. Sci.
2021;43(3):302-310.
42. Sutton JM., Osborne WD., Dahl K., Bax V., Schick G. Characterization of a Liquid Crystal Stabilized Pharmaceutical Oil-in-Water Emulsion Optimized for Skin Delivery. Journal
of Cosmetics, Dermatological Sciences and Applications. 2018; 8: 207-217.
43. Santos OD., Miotto JV., Morais JM., Rocha‐Filho PA., Oliveira WP. Attainment of Emulsions with Liquid Crystal from Marigold Oil Using the Required HLB Method. Journal of
Dispersion Science and Technology. 2005; 26(2):243-249.
44. Spagnol CM., Ferreira GA., Chiari-Andréo BG., Isaac VLB., Correa MA., Regina H., et.al. Ascorbic acid in cosmetic formulations: Stability, in-vitro release, and permeation using
a rapid, inexpensive, and simple method. Journal of Dispersion Science and Technology.2017; 38(6):901-908.
45. Morais GG., Santos ODH., Oliveira WP., Rocha Filho PA. Attainment of O/W Emulsions Containing Liquid Crystal from Annatto Oil (Bixa orellana), Coffee Oil, and Tea Tree Oil
(Melaleuca alternifolia) as Oily Phase Using HLB System and Ternary Phase Diagram. Journal of Dispersion Science and Technology. 2008; 29(2):297-306.
46. Masson DS., Morais GG., Morais JM., Andrade FF., Santos ODH., Oliveira WP., et.al. Polyhydroxy Alcohols and Peach Oil Addition Influence on Liquid Crystal Formation and
Rheological Behavior of O/W Emulsions, Journal of Dispersion Science and Technology. 2005; 26(4):463-468.
47. Loch CD., Souza PD., Frigieri I., Isaac VL., Chiavacci LA., Oshiro Júnior JA., Chiari-Andréo BG. Development and characterization of highly structured rinse-off conditioners
containing vegetable oils. Journal of Dispersion Science and Technology.2020;1-8.
48. Romes NB., Wahab RA., Abdul Hamid M., Hashim S.E. D-optimal design-assisted Elaeis guineensis leaves extract in olive oil-sunflower seed nanoemulsions: development,
characterization, and physical stability. Journal of Dispersion Science and Technology. 2022;43(2):289-301.
49. Lim CJ., Lim CK., Ee GC.,Basri M. Formation of liquid crystal/gel emulsions to nano-emulsions constructed by polyalkoxylated fatty alcohol (PAFA)-based mixed surfactant
systems. Journal of Dispersion Science and Technology.2019; 40(7):1009-1022.
50. Prado AH., Duarte JL., Filippo LD., Victorelli FD., Fantini MC., Peccinini RG., et.al. Bioadhesive liquid crystal systems for octyl methoxycinnamate skin delivery. Journal of
Molecular Liquids. 2022; 345:117450.
51. Li Y., Dong C., Cun D., Liu J., Xiang R., Fang L. Lamellar Liquid Crystal Improves the Skin Retention of 3-O-Ethyl-Ascorbic Acid and Potassium 4-Methoxysalicylate In Vitro and
In Vivo for Topical Preparation. AAPS PharmSciTech. 2016;17(3):767-77.
52. https://etd.ohiolink.edu/apexprod/rws_etd/send_file/send?accession=mco1564780576118206&disposition=inline

APTI Women's Forum Newsletter, Jan – Mar, 2022 | 52

Neoteric Cosmeceuticals – A
Promising Strategy

Anjali Sharma1* & Devkant Sharma2
1Guru Gobind Singh College of Pharmacy, Yamunanagar, Haryana 135001
2CH. Devi Lal College of Pharmacy, Jagadhari,135003
sharma.sharmaa.anjali@gmail.com

1. What are Cosmeceuticals?
The term 'cosmeceutical' has traditionally been divisive, due to a lack of a clear definition and
the distinction it makes between particular cosmetic and medicinal substances. A cosmetic
product that is claimed to have therapeutic action capable of favourably impacting the site of
application beyond the moment of application may be the most practical interpretation of this
term. (1)
Cosmetics are defined by the European Commission (EC) regulation No.1223/2009 as "products
which are basically applied on the epidermal surface of the skin, lips, hair surface, finger nails,
other external groin areas along with this they are applied on mucous membrane of the oral
cavity with the sole or primary objective of cleaning, perfume, protecting, changing or
maintaining their appearance or keeping them in good condition" (1). Despite the fact that
cosmetics are not meant to alter the structure or function of the body, they must meet a
number of criteria, including safety, lack of adverse effects, and the ability to demonstrate
positive benefits on well-being. (2)
Skin depigmentation, UV filters, anti-inflammatory, anti-wrinkle, anti-aging, skin moisturising,
anti-acne, antioxidant and cytoprotective agents, as well as antioxidants, are all in high
demand right now (3).
2. An approach to Nano cosmeceuticals
Cosmeceuticals are more stable than conventional cosmetics and have a high entrapment
efficiency and good sensory characteristics. The majority of the nanoparticles can deliver drugs
in both lipophilic and hydrophilic forms. Antiwrinkle creams, moisturising creams, skin
whitening creams, hair healing shampoos, conditioners, and hair styling products are now
being developed with nanomaterials. These enhance the efficacy of skin care formulations for
example improvement in the performance of sunscreens by increasing UV protection. The
surface area of the particles is boosted by their small size, allowing active transport of the
active substances into the skin. The penetration is improved by occlusion, and skin moisture is
raised.
In the cosmetics industry, smaller particles are thought to be more easily absorbed by the skin
and they repair damage more quickly.
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Nanotechnology is being used in cosmeceuticals to make incense and perfumes linger longer,
sunscreens to protect the skin, antiaging lotions to reverse the years, and moisturisers to keep
the skin hydrated (5).
The main advantages of incorporating nano carriers in the cosmeceuticals is that the stability
of the active cosmetic ingredient including antioxidants, vitamins as well as the unsaturated
fatty acids is enhanced when they are encapsulated using the technique of nanotechnology.
Apart from this, skin gets protected from the harmful radiations of the sun such as UV rays and
the product become aesthetically pleasing for the customers such as in mineral sunscreens,
which, when applied in relatively smaller quantities leads to smooth surface without any white
cast residue.
With the recent shift into marine-based skin care, cosmeceuticals will observe a rise in their
profile within the competitive market. Marine-based extracts are becoming increasingly sought
after in the business, with more and more consumers wanting products that are of natural
origin. Given that the ocean is where life began, it is perhaps unsurprising that the most
promising source of new bioactive chemicals for the health and beauty market could come
from the same source (6).
3. Applications of nanotechnology in cosmeceuticals
Not limited to beautifying reasons, the application of various NCs formulations is introduced
for some clinical and pathological cases. These cases include hair loss, skin
hyperpigmentation, and aging symptoms resulted from photo-oxidation. The efficacy of these
NCs is not exclusive to the active constituent; NCs carriers contributed to the biological
activities.
Nanotechnology for skin cosmeceuticals
Most cosmetics and cosmeceuticals target a skin surface of roughly 2 sq. m and consider it to
be their primary route of administration. The interaction of the active compounds with the skin
was the primary factor in their release from their carriers. As a result, nanotechnology allows
effective skin penetration and enhances the distribution of actives deep into skin layers,
particularly those aimed at skin rejuvenation and revitalization (7).
I. Antiaging formulations - NCs formulations such as nano capsules, LPs, nanosomes, and
nanospheres change the texture of the skin as well as its function, which is to stimulate
collagen formation, maintain keratin structure, and firm, and lift the skin. The addition of
carbon fillers (C60) antioxidants to skin compositions aimed at rejuvenating the skin helped to
prevent early signs of ageing. The antioxidant fullerene packaged in nanocapsules to achieve
the requisite biological activity and it also includes vitamins C and E.
II. Anti-wrinkle compounds - LPs are derived from vegetable and soya phospholipids and
contain linoleic acid, which helps to delay the formation of wrinkles and reduce efflorescence
in acne therapy, resulting in smoother skin. Nanosomesporetinol antiwrinkle lotion improves
collagen synthesis and increases epidermal water content, reducing the appearance of
wrinkles.
III. Sunscreen formulations - UV rays affect the appearance and texture of the skin; NCs
products provide excellent protection against these impacts. Sunscreen nanoparticles
outperform conventional organic and inorganic sunscreens like titanium dioxide (TiO2) and
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benzophenones, for example. Furthermore, because the carriers themselves exhibit sun blocking
action, a synergism effect was seen between the real sunscreen particles and their nanocarriers.
As a result, both SLNs and NLCs play a key role in sunscreen production. To avoid the negative
effects of molecular sunscreens, these two systems work well together.
IV.Formulations for skin whitening - Tyrosinase inhibitors have been shown to stop melanin
production and complete the recovery from sun-induced pigments. Gold nanoparticles (AuNPs)
can also impact tyrosinase activity and diminish melanin production, making them suitable for
cosmetic applications. As a result, the whitening effect of these was looked at. According to a
study published by Jiménez and colleagues, ginseng extract delivered by NPs showed whitening
effect in addition to its known anti-inflammatory capabilities (8).
Nanotechnology for hair cosmeceuticals
Nanotechnology plays a role in hair cosmeceuticals. Hair care products are meant to give hair
shafts a lustrous, luminous, healthy, and smooth appearance. Cleansing and conditioning
chemicals, style agents, and even hair growth stimulators are among the goods available.
Niosomes, NEs, nanospheres, and LPs are innovative carriers that make hair non-greasy and
lustrous while also repairing damaged cuticles, restoring hair texture and gloss. Nanoparticles in
shampoos provide a protective sealing barrier around the shaft, allowing for more residence time
with the scalp and hair follicles (9).
To improve the overall look of the hair Silicon oil nanoparticles have been included into
shampoos, and this recipe is considered friendly on the hair cuticle. Additionally, the
nanoparticles allow for free passage of the active ingredients into the hydro-lipid emulsion layer,
which improves the conditioning and glow. LP components (such as phosphatidylcholine) were
also used as conditioning ingredients in hair conditioners and shampoos. Nanoparticles can help
you keep your hair healthy and prevent hair loss.
Hair growth and hair removal products
Nanotechnology has a part in the development of permanent hair dyes and helps to reduce their
toxicity. The creation of the nanotube aids the stability and versatility of nanopigments; for
example, halloysite clay nanotubes (HNT) obtained from natural sources might be loaded with
pigments in basic colours such as red, blue, and yellow, assisting in dye output and
biocompatibility optimization.
Nanotechnology for nail cosmeceuticals
In the field of nail care products, NCs have proven to be effective. Nanotechnology contributes to
the toughness, durability, and elasticity of coloured films. In addition, when compared to
conventional goods, the use of NCs in nail polish products increases chip resistance and dry time.
Silver and metal oxide nanoparticles' antifungal capabilities were used to treat infected toenails
while using metal nanotechnology-based solutions.
Nanotechnology for lip cosmeceuticals
NCs are employed in a lot of lip cosmetics. Lipsticks, glosses, balms, and even lip fillers fall into
this category. The goal of this technology is to soften the lips by lowering the trans epidermal
water loss, allowing the colour to linger longer. Lip volumizers with NCs LPs add volume to the
lips, keep them hydrated, and smooth out creases in the lip contour (10).
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Lip pigmentation can be treated with gold and silver nanoparticles. By incorporating NCs, a
wide range of safe hues can be created; for example, silver NPs appear yellow, whereas gold
NPs appear red. As a result, various concentrations of nanoparticle carriers in lip formulations
produce a wide range of colours in the visible spectrum. The use of silica nanoparticles in the
formulation prevents colour from wandering to the corners of the lips and promotes colour
uniformity.
Nanotechnology for dental cosmeceuticals
Abrasive agents used in teeth whitening, such as carbon NPs, could likewise be produced at the
nanoscale. The activated carbon NPs battle plaque and protect against dental cavities. When
compared to the old formula, these NPs have a better effect on damaged enamel.
4. Regulation and licensing of cosmeceuticals
A cosmeceutical's registration process should, in theory, be less complicated than that of a
drug. Of course, according to Good Clinical Practices (GCP), clinical studies with sufficient
power are required to demonstrate the cosmeceutical's intended activity for the treatment of a
specific minor skin disorder or 'condition,' and there must be assurance that safety
requirements are met and that no expected side effects exist. This means that a subclass of
pharmaceuticals (cosmeceuticals) is registered similarly to over-the-counter products in the
United States. (5,11) The classic legal battle over the regulatory labelling of topical minoxidil
for male pattern baldness led in the declaration that whether a product is a cosmetic or a
medication is determined by its medicinal activity, not the condition it is meant to treat
(normal vs. diseased skin)
5. Future prospects
It's easy to predict that cosmeceuticals will continue to progress in tandem with breakthroughs
in our understanding of skin biology and new techniques of quantifying the benefits that wellengineered skin care products may give. With this in mind, it's easy to see how the technology
we read about today could be obsolete tomorrow. As a result, doctors, and scientists from
various disciplines, as well as the consumers, all have a keen interest in this ever-changing
field of skin care.
6. Conclusion
The cosmeceutical sector is booming, with double-digit growth predicted over the next three
years. While demand is expanding, competition is also increasing as more mass-market chains
and alternative treatment choices enter the market. Doctor developed skincare brands, in
addition to the main manufacturers, are hitting the market and gaining a substantial share.
Although cosmeceutical products have the potential to improve regular dermatologic
treatment regimens, dermatologists should be contacted before using them. The FDA does not
regulate cosmetics, and the Federal Trade Commission merely oversees product advertising
assertions. Before offering cosmeceuticals to their patients, dermatologists should become
familiar with the various products and carefully examine their quality.
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Introduction
Nanotechnology demonstrates advancement in the field of science and technology by
enhancing product efficacy via the introduction of novel alternatives. Nanotechnology, in
general, is described as the application of science and engineering concepts to create and use
extremely small materials (~1000 nm). Nanotechnology has been used in a variety of areas,
including optical, biomedical, electronics, mechanical engineering, chemical engineering, and
in products like food and cosmetics (1). Shape, size, crystallinity, surface properties (porosity,
surface modifications, charge, coating weathering, area), agglomeration state, chemistry,
biopersistence, and other factors that influence the bioactivity and biokinetics of nanoparticles
(NPs) (2). In 2012 and 2015, sales of nanomaterials-containing products numbered about
$155.8 billion and $2.6 billion, respectively, with projections to reach over $55.3 billion in 2022
(3).
Nanotechnology is increasingly being used in the field of cosmeceuticals to address some of
the disadvantages associated with conventional products (4). Liposomes, niosomes,
ethosomes, transferosomes, fullerenes, silver NPs, silica NPs, solid lipid NPs, and other
nanomaterials used in cosmetics are only a few examples (5). Concerns about the safety of
these nanocosmetics have recently surfaced, prompting the cosmetics industry to restrict the
use of nanotechnology in cosmetics and to enforce regulations requiring comprehensive safety
testing before entering the market. The traces of the application of nanotechnology in
cosmetics can be found in Egypt 4000 years ago where the judicious blend of naturally
available minerals with oils in lead-based chemistry, could contribute to the synthesis of lead
sulfide nanocrystals. The dermal path is often a crucial route of exposure to cosmetic
substance NPs. Nanotechnology is currently being used to improve three aspects of the
cosmetics manufacturing process, including product development, packing, and equipment.
Nanomaterials have a large surface area, which makes them effective for ingredient transfer
across the skin. The effective penetration into the skin for better absorption of the product's
additives, new color components (e.g., nail and lipsticks products), clarity (e.g., in sunAPTI Women's Forum Newsletter, Jan – Mar, 2022 | 58

protective agents), and the long-durable effects are some of the key goals of using nanomaterials in
cosmetics (e.g., in makeup) (6). It enhances the stability of different cosmetic products encapsulated
inside NPs, such as unsaturated fatty acids, enzymes, or antioxidants (figure 1). As a result, the
beauty industry often employs nano-scale materials.

Figure 1: Advantages of Nanocosmeceuticals

Figure 2: Various nanocarriers
used in cosmeceuticals
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Inorganic nanomaterials used in cosmetics
The various nanocarriers used in cosmeceuticals are given in figure 2. Inorganic NPs like
titanium dioxide (TiO2) and zinc oxide (ZnO) are used as ultraviolet (UV) filters (7). But it may
absorb a lot of UV light, which results in hydroxyl species in aqueous media. These species can
cause significant DNA damage, raising questions about sunscreen's overall effects. Nanogold
has been used in an ‘energizing' moisturizer cream as well as a face mask, and nanosilver is
used in certain personal care items due to its antibacterial properties (7). Silica NPs serve as an
absorbent and anti-caking agent. Aluminum oxide NPs have a "soft focus" effect, which helps
to hide wrinkles.
Organic materials used in cosmetics
The simplicity with which liposomes can be prepared and their ability to increase the
absorption of active ingredients by the skin are two of the reasons for their extensive use in the
cosmetic industry (8). They're in sunscreens, anti-aging, and moisturizing creams. Liposomes
are even used in hair loss treatment. Phytosomes are used in sun-care products to cover sunexposed skin by releasing a photoactive-enzyme derived from the Anacystinidulans marine
plant. Transferosomes are more elastomeric and efficient than liposomes. It's a component of
anti-wrinkle cream. Anti-wrinkle creams also contain ultrasome. It aids in the prevention of
collagen and elastin production injury. Ethosomes are soft, malleable vesicles that help
distribute active agents more effectively (9). Both Nanosomes and Fullersomes are used in skin
creams for various reasons. The former is used to improve skin's wellbeing and youthful
appearance, while the latter is used to refresh dark circles under the eyes. Anti-aging creams
and moisturizers include carbon fullerene NPs. Fullerenes, also known as C-60, are spherical,
cage-like molecules that are mostly made up of carbon atoms. Non-ionic surfactant vesicles
are known as niosomes. These are vesicular mechanisms that can transport both amphiphilic
and lipophilic drugs.
Nanoemulsions are uniformly dispersed nanoscale droplets of a liquid in another liquid. These
droplets have a wide contact area with the skin and can serve as a carrier for active ingredients
in cosmetics (10). These ingredients are considered safe for use in cosmetic formulations.
Nanoemulsions have a smaller droplet size, which means they are more efficient and stable, as
well as transparent. Nanoemulsions display exceptional promise in the near future of
cosmetics. They are considered the most forward NP system in cosmeceuticals.
Nanoemulsions are widely used in lotions, deodorants, nail enamels, sunscreens, conditioners,
shampoos, and hair serums as a medium for controlled delivery.
The tiny size of solid lipid nanoparticles (SLNs) maintains direct contact with the stratum
corneum, allowing for greater ingredient penetration into the skin (11). They can support the
skin, retain more water while still acting as possible UV blockers. SLNs can increase chemical
stability and Nanostructured lipid carriers (NLCs) can hold many active ingredients.
Moisturizing creams and sunscreens tend to involve SLNs and NLCs (11). Polymeric capsules
encased in an oily or water phase are known as nanocapsules. Polymeric nanocapsule
suspensions can be used as a direct substance on the skin or even as an ingredient in semisolid
preparations.
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Dendrimers have a spherical architecture that consists of a center on which symmetric units
are formed, and this arrangement is what gives them their flexibility. In shampoos and
deodorants, dendrimers are used. Long-lasting hair dyes with carbon nanotubes provides
smoothing, anti-damaging and volumizing effects and hydroxyapatite NPs provides good
polishing effect while maintaining long-lasting tooth remineralization. Some of the commercial
cosmeceutical products with nanomaterials are listed in figure 3.

Figure 3: Commercial nanocosmeceutical products

Toxicity issues
Concern has been raised about the possible risks that may arise from NP interaction with human
skin. It is essential to understand how deep a NP can go through the skin. The effects of NPs on
mammalian cells have been studied both in vitro and in vivo. The phototoxicity, genotoxicity,
photo-genotoxicity, and carcinogenicity of various nanomaterials, as well as their ability to pass
through or through the skin, is very well known (12). Titanium dioxide NPs, one of the most
widely used topical additives causes brain damage and decreased sperm output in male offspring, according to recent research. Aluminum oxide and iron oxide NPs had shown in vitro cell
toxicity with nanocosmeceuticals.
Identifying how a nanomaterial's physicochemical properties affect its tendency to infiltrate the
skin enables researchers to engineer the nanomaterial to prevent it from causing damage to skin
cells or going through the dermis and then into the bloodstream. It is widely agreed that the use
of NPs in cosmetics must be assessed on a case-by-case basis, taking into consideration
parameters such as size, shape, concentration, distribution, as well as the physical and chemical
properties of the nanomaterials used and their interactions with cells. Similarly, the impact of
accumulation in some parts of the body, such as the liver, or after prolonged exposure are
important factors to consider. Nanomaterial exposure in the workplace may occur during the
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manufacturing process, by-products containing these substances, or during the processing,
disposal, or recycling of these goods. Nanomaterials have much higher toxicity than
micronized particles, owing to their greater ability to penetrate tissues and living cells.
Nanomaterials often pose a threat to the environment. Where enough nanomaterials are
released into the air, water or soil during their manufacturing, usage, or disposal, they can
cause environmental problems.
Concerns governing the safety of nanomaterials and their utilization in consumer products
have been identified by the World Health Organization, non-governmental bodies, political
authorities, and agencies. The European Union Observatory for Nanomaterials declared at the
beginning of 2020 that all industries that produce use or import nanoforms must have a REACH
registration (Registration, Evaluation, Authorization, and Restriction of Chemicals), which is a
Regulation of the European Union (13).
Future perspective and conclusion
It is undeniable that nanotechnology could support cosmetics and personal care products by
enhancing their efficiency. However, alongside their immense scientific and economic promise,
a discussion about nanotechnology threats has begun. As a result, more research is required,
as well as detailed knowledge for customers about the use of nanomaterials in cosmetic
products in general. The expanded ability of NPs to infiltrate the skin and obtain access to
human cells is a double-edged sword: it could be beneficial for medicinal reasons, but it may
also lead to much greater absorption of compounds that are harmful to human health. The
issue of nanotechnology's safety, as with any new technology, is critical. The many details that
must be considered are generally too technical for the ordinary person to comprehend
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INTRODUCTION
The yearning to look young and emerging world market has propelled for the development of
many new industries. The first use of cosmetics can be traced back to the Egyptians, circa era
i.e., 4000 BC which was used for hygiene and health benefits (1). The primordial Sumerians,
Babylonians, and Hebrews also applied cosmetics. In European countries, cosmetics known as
Ceruse were used from the second century to the 19th century (2). "Cosmeceuticals" was
popularized by Albert M. Kligman in the late 1970s (3). Cosmeceuticals are cosmetic products
with biologically active constituents aiming to have medical or drug-like benefits.
The active ingredients in cosmeceuticals are persistently being developed by big and small
companies involved in pharmaceuticals, biotechnology, natural products, and cosmetics, while
furtherance’s in the field and information on the biology of skin has expiated the cosmetic
industry's development of unique constituents more speedily. These products are intended to
improve physical appearance, health, beauty, and skin diseases. Cosmeceuticals refer to the
combination of cosmetics and pharmaceuticals. They can be applied topically, contain
ingredients that influence the biological function of the skin. Cosmeceuticals improve
appearance by delivering nutrients necessary for healthy skin.
Cosmeceuticals have healing benefits to improve physical characteristics and improve the
overall beauty. Commercially, the cosmeceuticals are available as cream, ointments, body
lotions, face packs, skin cleansers, fairness formulation, hair shampoo, eyeliner, lipstick, face
powder, and beauty soap (4). These products improve the quality of the skin, boost collagen
growth, scavenge free radicals, and maintain keratin and skin healthier. Cosmeceuticals may
be synthetic, natural, or hybrid depending upon their compositions.
Natural cosmetics encompass naturally available products in unrefined or extract form to offer
beautification. Currently, maximum women choose natural products over chemicals for
personal care to ameliorate their beauty as these products supply the body with nutrients and
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enhance health and provide satisfaction as these are free from dangerous synthetic chemicals
and conceived as safe to use with fewer side effects. Natural cosmetics emerged naturally from
plants, sea, rock salt, soil, etc. Many medicinal plants and herbs achieve effects like
cosmeceuticals and are used to a large extent around the world. Natural herbs like Neem,
Henna, Haritaki, Behada, Amalaki, Bringaraj, Rosary Pea, and Mandor, etc. are used in the
cosmetic industry for numerous health reasons (5).
SIGNIFICANCE OF NATURAL COMPOUNDS IN COSMECEUTICALS
Hyaluronic acid, elastin, collagens are the important components of the dermis that plays a
crucial role to make skin smooth, elastic, and supple. For skin softness, collagen is playing a
tremendous role. Elasticity maintained by the elastin and moisture is going to be controlled by
hyaluronic acid which will fill the free spaces of the skin matrix with water and give a young and
firmer look to the skin (6). Natural (intrinsic) and the environmental (extrinsic) component will
lessen the fabrication of these three elements and skin disposed to aging, damage, and
wrinkles (7). In our daily life, whatever natural compounds we are eating, drinking, or applying,
are directly going to affect the appearance of skin. Natural products which are going to be
formulated from natural compounds proved to play a crucial role in reducing wrinkles, aging,
and maintaining the moisture of the body (Figure 1). Many harmful chemicals and toxins are
found in daily use cosmetics that are showing damaging effects to the skin and there is an
increased awareness among consumers for use of natural products. Natural products are
fundamentally biological and nutritional with plenty of healthy effects (8).

Figure 1: Major Significance of Natural Compounds
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Cosmeceuticals as Anti-aging agents
A mixture of cellular metabolism, gene mutations, hormone environment as well as chemicals,
contagion, pollutants, UV, and radiation with ions are the main factors behind skin aging (9).
Healthy, glowing, flawless, and beautiful skin are significant for wellbeing and the perception
of health in humans. Body parts which are directly exposed to the sun get affected by
endogenous or intrinsic aging factors that takes place in internal organs (10). As the cult of
skincare grows and people become conscious about their look, pampering of skin becomes a
primary desire. As men and women are working, sometimes it will be very difficult to give time
for skin care from their busy schedule. Exposure to stress in everyday life directly or indirectly
goes toward aging (11). Skin is the important and widest body part exposed and hence taking
care of skin is of utmost importance. Natural products which are easily available at home
(Table 1) play a key role in delaying aging. Natural products have been used for thousands of
years, for their convenience as well as the diversity and abundance in compounds with
biological activity. With an estimated $42.8 billion worth sale of natural products in
cosmeceuticals, they have become the fastest growing and trending beauty category in the
world (12).
Table 1: Easily available natural anti-aging products with examples, chemical constituents and marketed product
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Alopecia
Alopecia is one of the major issues worldwide which is affecting all age groups nowadays.
There are various disorders associated with hair which include balding, shedding, dandruff,
and fading of hair. Various reasons causing hair loss include hereditary factors, hormonal
changes, poor nutrition, aging, physical and emotional stress, autoimmune diseases,
chemotherapy, excessive hairdressing, vitamin deficiency, etc. Both synthetic and natural
products are available for promoting hair growth. Natural products have fewer side effects
compared to synthetic products; hence it is gaining importance nowadays. As of now, only two
FDA-approved drugs are available in the market for treating hair loss, i.e., Minoxidil and
finasteride. Owing to their adverse effects such as erythema, scaling, pruritus, gynecomastia,
skin rash, and itching, the use of natural products are booming in preventing the hair disorders
(21). There are many herbal products which promote hair growth and are easily available.
1. Indian gooseberry/ Amla
Normal healthy growth and its maintenance require iron. Oxygenation of RBCs occurs in the
presence of iron. Lack of iron in the body leads to oxygen deficiency and in turn hair loss which
can be overcome by the use of amla that promotes iron metabolism. It also helps in the
stimulation and proliferation of dermal papilla cells which also lead to hair growth promotion
(21).
2. Green tea
Camellia sinensis leaves have potential benefits like anti-inflammatory, anticancer, and
antioxidant properties. Consuming green tea reduces inflammation and induction of stress
which has a positive influence on hair growth. Epigallocatechin-3-gallate, a constituent of
green tea leaves has anti-apoptotic and proliferative effects on dermal papilla cells which
enhance the growth of hair (21).
3. Shikakai
Dried and powdered shikakai when applied in the form of paste on the scalp can help in hair
growth promotion by strengthening hair follicles, preventing dandruff, and also acts as a
natural conditioner. An added advantage is that shikakai will not damage hair owing to its low
pH level (21).
4. Henna (Lawsonia inermis)
Henna belongs to the family Lythraceae. Lawsone is one of the major components of Henna
which acts as a colouring molecule. This stains the colour on the hair shaft due to its natural
affinity with the proteins of hair (22). Other constituents of Henna like flavonoids and gallic acid
also contribute to the colouring process. Apart from its colouring property, Henna also
prevents hair fall and grey hair formation. Henna’s antifungal activity also helps in alleviating
jaundice, smallpox, and other skin diseases (23).
5. Almond oil (Prunus dulis)
Almond belongs to the family Rosaceae. Almond oil can be used as a hair care product. The
presence of 78 % fat and small amounts of super unsaturated Omega 3 essential fatty acids
helps in the nourishment of hair, which also strengthens and softens the hair (24).
APTI Women's Forum Newsletter, Jan – Mar, 2022 | 66

6. Bhringaraja (Eclipta alba)
Bhringaraja belongs to the family Asteraceae. It stimulates hair growth and hence it is used as a
component of polyherbal formulations, shampoos, and hair oil (25). The extracted juice of
Bhringaraja is known to blacken the hair when consumed and even applied to the scalp. The
primary constituents of Eclipta alba include heptacosanal, wedalolactone, desmethylwedalolactone-7-glucoside, etc. Promotion of follicular enlargement and anagen phase
prolongation is observed with Bhringharaj petroleum ether extract. Promotion of hair growth is
reported with the methanolic extract of E. alba.
7. Nagarmotha (Cyperus rotundus)
Nagarmotha belongs to the family Cyperaceae. The hair oil and hair creams containing
Nagarmotha extract resulted in follicular size enlargement and anagen phase prolongation
which has potential hair growth promoting activity. The chemical constituents of Cyperus
rotundus are α-cyperone, cyperene, β-selinene, pinene, cyperol, cyoerone, etc. (25).
8. Maidenhair (Ginko biloba)
Maidenhair is known to be beneficial for human health. It increases oxygen supply to the brain
and skin by increasing blood circulation. A combination of Ginko extract with hormones and
Ginko extract with stearyl glycyrrhizinate depicts synergism in hair growth. Leaf extract of
maidenhair has potential effects in follicular proliferation and cell apoptosis which enhance
hair growth when used as a hair tonic. The chemical constituents of maidenhair include
ginkgolides A, B, C, J, M, bioflavin, sitosterol, lactones, and anthocyanins (26).
9. China rose (Hibiscus rosa-sinensis)
China rose belongs to the family Malvaceae. Usage of extract of china rose leaves on mice
showed improved hair length and anagen /telogen ratio of hair follicles. Increased hair growth
and alleviation of ulcer is observed with leaves and flowers of China rose (26). The polyherbal
formulation of Hibiscus rosa-sinensis, Eclipta alba and Nardostachys jatamansi affected the
anagen phase and follicular size, and promoted hair growth.
7. Onion (Allium cepa)
Many sulphur and phenolic chemicals, albumin, and minerals such as zinc, calcium, and
magnesium are found in onions. After 8 weeks of treatment, crude onion juice increased hair
growth in areas of patchy hair loss (27). The presence of zinc in onions also helps to prevent
dandruff by secreting much-needed oil (21).
Skin Pigmentation
Melanocytes in the epidermal basal layer create melanin, which gives skin its colour (28).
Different amounts of melanin, as well as skin ageing result in abnormal skin colouring. Melanin
is a pigment that not only gives skin colour but also protects it from the sun's rays. Melanin can
be found in two different types: Eumelanin is a brown or black pigment that absorbs UV rays
effectively. Pheomelanin is a light brown/red pigment that is chemically reactive and absorbs
UV energy inadequately (29). As a result, the concentration and ratio of eumelanin and
pheomelanin influence the appearance of each skin.
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Abnormal skin pigmentation appears as: Hypomelanosis and Hypermelanosis (30).
Abnormality of skin is closely related with hair abnormalities (31). In addition, deficiency of
anti-oxidant system or imbalance of mitochondrial redox reaction lead to oxidative stress and
thus, hypopigmentation (32). Because clinical data demonstrated that anti-oxidant therapy
could reduce hypermelanogenesis generated by UV radiation, there is a tight association
between hyperpigmentation induced by UV radiation and oxidative stress (33).
Natural compounds are rich in coumarin derivatives, polysaccharides, terpenoids, and
flavonoids, all of which are known to have anti-oxidant and anti-inflammatory characteristics.
(34). Previously it was shown that active elements from numerous herbs, such as Eucalyptus,
Papaya, Ginger, Tulsi, Amla, Neem, Aloe, and others, have been found to be useful and safe in
the treatment of skin diseases. In addition, when compared to other treatments, these herbs
are less expensive and have fewer side effects (35).
Table 2: Natural Compounds for Skin Pigmentation
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Skin Whitening agents
Every year, the amount spent on skin-whitening products rises. Because the vast majority of
people believe that having a lighter skin tone improves their appearance and attractiveness
(56). Many variables influence skin colour, including genetics (intrinsic) and environmental
contaminants (extrinsic), as well as exposure to sunlight (57). Melanin, another driver of skin
tone, contributes colour to skin through its synthesis and distribution across the skin (58). The
epidermis is the outermost layer of the skin, and it is made up of melanocytes that generate
melanin. The amount of melanin helps determine the colour of human skin. Melanosomes are
organelles found in melanocytes that are responsible for the primary synthesis of melanin,
through a process known as melanogenesis. Melanogenesis is a series of processes that result
in the production of Eumelanin and Pheomelanin (59).
Terpenoids, polysaccharides, flavonoids, and coumarin derivatives are natural chemicals that
have been shown to have anti-oxidant, anti-inflammatory, and anti-melanogenesis properties.
In comparison to synthetic substances, natural compounds are cheaper and safer. In addition,
these natural compounds inhibit the uptake and distribution of melanosomes (60). Natural
compounds are extensively utilized to prevent hyperpigmentary disorder. Some natural
substances that can be used as skin whitening agents in this area have been listed below (34).

Table 3: Natural active skin whitening agents that are currently known based on their
compound classification along with their sources
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INTRODUCTION
As per the National Center for Complementary and Integrative Health (NCCIH), a branch of the
National Institutes of Health (NIH, USA), about 30% of adults and 12% of children choose
treatments developed “outside of mainstream Western, or conventional medicine,” spending
almost USD 30.2 billion annually.[1] In modern humans, hair doesn't serve any crucial
physiological function. Despite this, it plays an important role in our self-esteem. Hair loss
(alopecia) does not have many physically harmful effects, but it may have psychological
consequences, including high levels of anxiety and depression. Hair is a fibrous structure made
from several proteins, the principal one being keratin. These hairs grow from tubular funnellike structures referred to as the hair follicles. The formation of the hair shaft begins with one
somatic cell group called the matrix of the hair bulb and differing types of keratinocytes.
The hair is made by the relatively rapid division of proliferative cells within the follicle. The
newly formed cells are differentiated, keratinised, and pigmented in a follicle to make a dead
hair shaft. Hair contains keratin (with a high content of the aminoalkanoic acid cysteine), water,
lipids, minerals, and the pigment melanin. [2]
Multiple factors contribute to hair loss, including genetics, hormones, environmental exposure,
medications, and nutrition. Vitamins and trace minerals play an important role in the follicle
cycle and maintain homeostasis as enzyme cofactors, hormones, antioxidants, and
immunomodulators. Botanical products regulate inflammation, minimize oxidative stress, and
control hormone levels. Mind and body practices, including acupuncture and massage can also
help to reduce physiologic and emotional stress that causes hair loss. [3]
Several home remedies are used to regrow hair. However, it's important to understand that
such methods are not supported by research. There are many common myths about lifestyle
approaches or remedies which will help hair regrow, and it's often difficult to differentiate
between fact and fiction.[4]
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Lifestyle techniques and methods
1. Hair Care: There are some misconceptions about hair care methods that result in hair loss
and regrowth. Hair dye is a cause of temporary hair loss as most hair-coloring treatments
contain chemicals that damage the hair. Hair care products like gel, mousse, or hairspray,
usually do not cause hair loss but vigorous brushing and some hairstyles like tight plaits,
ponytails, or cornrows can cause hair loss.
2. Nutrition: Lack of nutrients will affect hair loss although the exact links between diet and
hair loss are unclear:
Iron: Iron deficiency, the most common nutritional deficiency in the world can cause hair
loss. Women experiencing perimenopause and menopause, vegans, vegetarians, and
people with some diseases like celiac disease are at risk of iron deficiency. It has been
observed that the reversal of iron deficiency can aid in restoration of hair growth.
Zinc: Zinc deficiency has a direct link with brittle hair, and increasing zinc levels also leads
to the regrowth of hair. But it is not clear if zinc supplementation would help those without
an established zinc deficiency.
Fatty acids: Essential fatty acid deficiency can lead to hair loss on the scalp and eyebrows.
It is however important to remember that there is a lack of evidence on the role of
supplementation to prevent hair loss in people that do not have nutrient deficiencies.
3. Stress: Stress as well as physical or emotional trauma can affect the growth of hair follicles
and cause hair loss.
Disorders of Hair:
The various disorders of hair causing hair loss are listed in Table 1. The most common one
being androgenetic alopecia, which refers to the patterned loss of scalp hair in genetically
susceptible men and women. It is also known as male pattern hair loss or common baldness in
men and as female pattern hair loss in women. Alopecia in these cases is characterized by
thinning of hair as opposed to follicular loss, at least in early stages [5].
Table 1. Common disorders of Hair
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Latest Treatments for Hair Loss
1. Onion Juice: The sulfur in onion juice is believed to help hair regrowth. There’s not much
research on this, but in a small study conducted in people with alopecia areata, which causes
patchy hair loss, half put onion juice on their scalp twice a day while the rest used tap water. It
was found that 74% of the onion juice group had regrown some hair, as compared with 13% of
the control group after 2 weeks.
2. Iron: Iron is a crucial nutrient and low levels of it are linked to hair loss, although the exact
reason is not known. Plenty of iron-rich foods like meat, fish, poultry, tofu, broccoli, and all
kinds of greens can help in reducing hair loss. However, it is advised to take doctor’s opinion
before taking iron pills, as high doses can cause vomiting and constipation and even be fatal.
3. Biotin: Biotin (vitamin B7) has been prescribed for hair loss and good skin. Foods like eggs,
wheat germ, and mushrooms all contain a high amount of biotin. Many hair products contain
biotin although scientific research to prove that it will help in hair loss is limited.
4. Zinc: Zinc helps with most processes in your body, strengthens the follicles under the scalp
and nourishes the hair. Zinc needs to be supplemented through diet every day and if the zinc
levels are low, oral supplementation of zinc could help with hair loss, but more research is
needed.
5. Saw Palmetto: This herbal remedy is obtained from the fruit of a small palm tree and is
hyped as a hair growth wonder drug. Some studies have shown that it keeps the male hormone
testosterone from breaking down, which can in turn prevent hair loss. While it’s unclear how
well saw palmetto works, the safety of the same has been established and can be taken with
other drugs too.
6. Aromatherapy: Sandalwood, lavender, rosemary, and thyme oils have been used to treat
hair loss for over 100 years. Traditionally, rubbing one or more of these oils into the scalp for at
least 2 minutes every night can help in relaxing and reducing hair loss.
7. Silicon: High levels of silicon element can slow down hair loss and make the hair look
brighter. Different types of silicon supplements are available, but orthosilicic acid is found to be
absorbed best by the body. However, it’s not clear how safe silicon supplements are.
8. Selenium: Selenium can help the body fight off the toxins and keep the hair follicles healthy.
But too much selenium can actually lead to hair loss and problems with memory.
9. Melatonin: Melatonin is known as the “sleep hormone” and is taken as a supplement for a
good night’s rest or to cut jet lag. Recently, melatonin has been found to boost hair growth or
slow down hair loss.
10. Green Tea: A compound called EGCG in green tea extract may help a range of health issues,
including hair loss. Researchers saw a difference when they gave balding rats green tea extract
for 6 months, but the same hasn’t been tested in humans. Further, green tea supplements
should be taken with caution.
11. Platelet-Rich Plasma (PRP): Doctors sometimes inject PRP to help with healing after
surgery. PRP, which is rich in growth factors, is injected into different points on the scalp and
has been found to aid in thicker hair growth than before.
12. Smart Hair Care: In some cases, hair loss can be managed with small and easy changes.
Being gentle while washing, drying, and brushing hair and limiting the use of curling irons, hot
rollers, and tight hair styles can help reduce hairloss. In addition, smoking is also likely to cause
hair loss.
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13. Tame Your Stress: Going through a rough time can sometimes lead to hair loss. Techniques
like meditation, deep breathing, guided imagery, relaxation exercises, or talking to a counselor
are all proven to help ease tension.
CONCLUSION
Hair loss (alopecia) does not have many physically harmful effects, but it may have
psychological consequences, including high levels of anxiety and depression. Hair loss could be
due to the use of chemical based hair care products, lack of nutrients and stress. In future
studies, it would be beneficial to determine the duration of treatment, or, how long it takes to
heal the follicles and to stop the process of hair loss. Disease of hair like Anagen effluvium,
Telogen effluvium, Alopecia Areata, Trichotillomania etc. will affect the health of hair. For
healthy hair, we need to have proper diet, sleep, and a stress-free lifestyle.
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Abstract
The combination of cosmetics and pharmaceuticals is referred to as "Cosmeceuticals." Cosmeceuticals are
cosmetic products that contain biologically active ingredients with medical or drug-like properties.
Cosmeceuticals are skin care products used to improve and nourish the skin's appearance. They are used to treat
a wide variety of medical conditions. Cosmeceuticals, like cosmetics are applied regionally and contain
ingredients that influence the biological function of the skin. Cosmeceuticals are products that are intended to
enhance one's appearance by providing nutrients required for healthy skin. Cosmeceuticals frequently claim to
improve skin tone, texture and radiance while simultaneously reducing wrinkles. Customers prefer herbal-derived
cosmetics because they are generally nontoxic and have high antioxidant activity. A cosmetics or cosmeceuticals
product can be either a drug or a cosmetic. Cosmeceuticals do not appear to be reviewed by the Food and Drug
Administration (FDA) and the term "cosmeceuticals" does not appear to be recognized by the Federal Food, Drug
and Cosmetic Act. While all cosmeceutical products are tested for safety, it is optional to test to see if useful
ingredients live up to a manufacturer's claims.

Introduction
Since prehistoric times, humanity has recognized the value of beauty and society's desire to
look beautiful and healthy has grown. Fitness, good health, appearance and manner of
presenting oneself have recently been recognized as personality traits and people are now
judged based on these factors. As a result, there is now a need and desire to pay more attention
to appearance and beautification for social acceptance as well as professional success, which
the media also overemphasizes. Cosmetics are substances that are applied to the skin to
enhance its appearance or odor (1). Skin-care creams, lotions, powders, perfumes, lipsticks,
nail polish as well as eye and facial makeup are all examples of cosmetics. Towelettes, colored
contact lenses, hair colors, hair sprays, gels, deodorants, hand sanitizer, baby merchandise,
bath oils, bubble baths, bath salts, butter and other items are also available in this category.
Cosmeceuticals are products that combine cosmetics and pharmacologically active substances
(2). Cosmeceuticals combine both cosmetic and therapeutic substances, where cosmetics that
contain biologically active ingredients and are intended to have drug-like properties are known
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as cosmeceuticals. Cosmeceuticals are pharmaceutical ingredients that have beneficial topical
effects and help to protect against chronic skin conditions (3). It includes cosmetic actives with
therapeutic, disease-fighting or healing properties that act as a link between care products and
prescription drugs (4) and can be divided into the following types:
Active cosmetics
Bio-active cosmetics
Performance cosmetics
Phytocosmetics
Functional cosmetics
Dermaceuticals
Skinceuticals
Cosmetic drugs
Therapeutic cosmetics (5)
Supplements for beauty are applied locally and contain ingredients that influence the skin's
biological performance. Cosmeceuticals often claim to improve skin tone, texture and radiance
while also reducing defects like wrinkles. The natural care industry's fastest-growing segment
is cosmetics (6).
History and Background
Since 10,000 BCE, cosmetics have been an important part of Egyptian hygiene and health care.
Men and women in Egypt used scented oils and ointments to clean and soften their skin and to
mask body odor. Oils and creams provided protection from the hot Egyptian sun and dry
winds. The following basic ingredients were found in most perfumes used in religious rituals in
Egypt: myrrh, thyme, marjoram, chamomile, lavender, lily, peppermint, rosemary, cedar, rose,
aloe, olive oil, sesame oil and almond oil. 4000 BCE: Egyptian girls added color and definition to
their faces with mineral mesdemet (a copper and ore paste) and mineral (a bright
inexperienced paste of copper minerals). Kohl (a mixture of burnt almonds, change copper,
various colored copper ores, lead, ash and associated ochre) was used to adorn the almond
eyes. 3000 BCE: The Chinese stained their fingernails with gum, gelatin, beeswax and egg.
Colors were used to represent social class: Chow royals wore gold and silver, whereas resulting
royals wore black or red. The lower classes were not allowed to have their nails painted in
bright colors. Balkan country ladies had used crushed mulberries as rouge and lead carbonate
to color their faces. The use of fake brows, typically made from oxen hair, was also fashionable.
1500 BCE: Unusually, Chinese, and Japanese people used rice powder to discolor their skin.
The brows were shaved, the teeth were gold or black-painted and henna dyes were notorious
for staining hair and faces. 1000 BCE: Grecians discolored their skin with chalk or lead war paint
and made crude lipstick out of ochre clays laced with red iron (7).
Classification of Cosmeceuticals (8)
1.Based on their function Cosmeceuticals are classified as follows:
1.1. Skin care Cosmeceuticals
Cosmetics and skincare products are now an essential part of daily grooming routines. Our
skin, the largest organ, acts as a barrier between the internal and external environments.
Sunlight penetrates the skin and accelerates free radical damage, resulting in wrinkling,
inflammation and hyperpigmentation. The enzymes collagenase and elastase break down the
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elastin fibers as a result of prolonged UV radiation exposure and the skin's texture deteriorates.
Collagen and elastin are responsible for the skin's elasticity and integrity. Plant extracts and
antioxidants derived from natural sources are capable of preventing ageing and improving skin
appearance (9). Tea, soy, pomegranate, date, grape seed, pycnogenol, horse chestnut, German
chamomile, curcumin, comfrey, allantoin and succulents are the most important botanicals for
Cosmeceuticals; however, only tea leaf, soy, pomegranate and dates have been explored to the
extent of reaching clinical trials for their therapeutic effects (10).
1.2. Hair care Cosmeceuticals
In contrast to other mammals, humans have direct control over the appearance of their hair.
Hair length, color and style can all be altered to improve one's appearance. Various tonics and
ointments were used to beautify hair and cure scalp disease in ancient Greece and Rome.
Henry DE Mandeville established the distinction between medical therapies for wellness
treatment and cosmetic agents for the state change (11). However, the distinction between
cosmetics and prescription drugs has become more difficult because of the emergence of
cosmeceuticals. Use of shampoo is by far the most common type of cosmetic hair treatment.
Shampoos have traditionally been designed to clean the hair and scalp; however, recently,
formulations have been tailored to the cater to hair quality, hair care habits, and specific
problems such as oily hair (12) treatment. Dandruff, also known as androgenic alopecia, is a
condition of the scalp's surface (13). Shampooing is the most common method of hair
treatment. Current shampoo formulations contain ingredients that can be used to treat
specific issues. Milfoil extract (Achillea millefolium L) has traditionally been used to treat oily
hair.
1.3. Colour Cosmeceuticals
Color is an extremely important property of a product because it determines its attractiveness
to shoppers and as a result it’s commercial success. Colorants are frequently added to
cosmetics to color either the product or a specific area of the body (skin, hair, nails or
eyelashes). In this later, the alleged color cosmetic could be a sector with strong growth within
the cosmetics industry, owing to the growing concern with body image and social media
recognition (14). Cosmetics are classified into two types based on their application: leave-on
(those that remain on the skin for an extended period, such as lipstick, cream or body lotion)
and rinse-off (those that are washed off the skin after application, like shampoo, gel or soap).
Colorants are classified based on their structure, source, color, solubility, and application
technique (15). In terms of solubility, there are two major groups: dyes and pigments. Dyes are
synthetic organic compounds that are hydro or oil-soluble and can be found in cosmetics such
as skincare products or toiletries, whereas pigments are insoluble, remain particulate and are
primarily used in toothpaste or decorative make-up (16). Among the thousands of items used
as coloring agents, artificial dyes are preferred over natural dyes (obtained from plants,
animals, and minerals) due to lower production costs and longer-lasting properties such as
brightness or greater stability against light, heat or pH, that will occur during the
manufacturing process.
1.4. Fragrance Cosmeceuticals
Fragrances are complex mixtures of natural and synthetic substances that are added to a wide
range of consumer products to impart a distinct odor. A fragrance is a mixture of essential oils
or aroma compounds that is used to provide the structure with a "pleasant scent."
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2. Based on various products presently on the market, Cosmeceuticals can be divided into
the following broad categories:
2.1 Antioxidants
Along with external factors such as actinic radiation, drugs, air pollutants, heat or cold, the skin
should also cope up with endogenous mitogens, particularly reactive oxygen species (ROS) and
other free radicals. To counteract the damaging effects of ROS, the skin has an inhibitor system
in place to maintain a balance between pro-oxidants, damaging agents and antioxidants or
protecting agents; these antioxidants mediate at various levels within the protecting method.
Some antioxidants are listed below, including:
Lipoic Acid
Dimethyl amino ethanol (17)
Melatonin: Hormone secreted from pineal gland have antioxidant activity
Catalase: An enzyme that catalyze hydrogen peroxide into water and oxygen
Glutathione
Superoxide dismutase (18)
Major classes of cosmeceuticals involving antioxidants are as follows2.1.1.Sunscreen
These are considered over-the-counter medications and the sun protection factor must be
demonstrated through in-vitro and in-vivo studies. Dermatologists believe that this is the single
most important formulation that should be used daily. These are the products that are
intended to cater to individual preferences, such as scent and feel, to improve compliance.
2.1.2.Retinoids
These are the natural and synthetic antiophthalmic medication derivatives for example retinoic
acid (tretinoin). Important scientific evidence supports the anti-aging and anti-acne properties
of tazarotene and adapalene. Dermatologists consider retinoic acid to be the gold standard in
anti-aging substances. These are only available with a doctor's prescription. Cosmetic
ingredients include retinol, retinaldehyde, retinyl propionate and retinyl palmitate. Once
bioavailability and activity have been developed, they are frequently untested.
2.1.3.Moisturizer
Moisturizers contain emollients, occlusion inducers and humectants. They're thought to be the
most effective products for treating a variety of skin conditions (e.g., dermatitis, psoriasis,
pruritus, ageing skin).
2.1.4.Lightening agents
Depigmenting agents have limited efficacy at best. Hydroquinone is considered to be the most
effective. The USFDA is currently re-evaluating them. Sunblock is required due to drug-induced
sensitivity; various examples include kojic acid, glabridin (licorice extract), arbutin, azelaic acid,
n-acetyl glucosamine, and ascorbic acid.
2.1.5.Hydroxy Acids (19)
Examples include glycolic acid, hydroxy acid, acid, malic acid, and carboxylic acid. They aid in
skin texture and coloration. There is a chance that they will be subjected to regulatory scrutiny
because they will cause actual structural changes within the skin.
2.1.6.Proteins / Peptides
They can initiate skin repair as needed. There are some indications that they will reduce the
signs of aging and speed up the skin's healing processes.
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2.1.7.Other vitamins (20)
Anti-wrinkle creams, medicated lotions, hair growth stimulants, anti-dandruff shampoos, eye
wrinkle creams, scleroprotein injections and other cosmeceutical products have recently
flooded the market (21) in this category.
2.2. Growth factors
Growth factors are a type of protein that bind to cell surface receptors and mediate cell
signaling pathways. Wound healing is reliant on a sophisticated interaction of cytokines and
growth factors. Growth factors involved in wound healing stimulate the formation of new
scleroprotein, elastin and glycosaminoglycan as well as mediate ontogenesis. One human
protein that is currently used in cosmetics is protein one, which is derived from civilized
fibroblasts harvested from the infant foreskin.
2.3. Peptides
With variations in organic compound sequence, an amino acid range and the use of derivatives
of those acids, the number of potential peptides is limitless. Some peptides with unique
sequences have piqued the interest of the cosmetic industry, including palmitoyl-lysinethreonine-lysine-serine (pal-KTTKS; Matrixyl), acetyl-glutamate-glutamate-methionineglutamine-arginine-arginine (Ac- EEMQRR; Argireline) and the tripeptide copper.
2.4. Metals
Cosmetic products typically contain only metals such as copper, selenium, strontium, and
magnesium as well as metal salts and complexes with organic compounds. Some examples
include zinc oxide, copper amide and selenomethionine.
2.5. Anti-inflammatory actives
Numerous cosmeceuticals are studied to treat sensitive skin, acne skin and exposure injury to
cut back the redness related to inflammation.
2.6. Polysaccharides
Polysaccharides embody the acid family, which has alpha group acids (AHA), beta group acids
(BHA) and polyhydroxy acids (PHA). Among the AHAs are glycolic acid (grapes), lactic acid
(milk), malic acid (apples) and citric acid (citrus fruits). They act as humectants and improve
stratum corneum barrier function, possibly by increasing dermal glycosaminoglycans.
Exfoliants suitable for acne-prone and oily skin include BHAs such as beta-lipo hydroxy acid
and tropic acid. PHAs can hydrate, moisturize and exfoliate the skin. They include
gluconolactone, which has been shown in vitro to protect against UV radiation and lacto bionic
acid which is both an antioxidant and a humectant.
2.7. Pigment lightening
The popularity of pigment-lightening cosmeceuticals stems from their ability to even out skin
tone. Hydroquinone, one of the most commonly used pigment lightening agents, works by
inhibiting tyrosinase activity (22).
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Figure 1: Global Therapeutic Dermatology Market Split by Product Class

Conclusion
Today, the cosmetics industry is in a unique position, distinguished by extremely competitive
marketing methods and is dependent on the ability to rapidly introduce innovative products.
On the other hand, medical research in the cosmetic field may continue, while in-depth
research in the therapeutic field may also be conducted. Cosmetic companies are free to
develop and market products that are known to affect the structure and performance of skin
with little oversight. Most customers believe that cosmetics are regulated and tested in the
same way that pharmaceuticals are. Customers believe that ingredients have been tested for
safety and that advertising claims are accurate. One can simply conclude that cosmetics will
continue to evolve in lockstep with advances in our understanding of skin biology as well as
improved strategies for maximizing the benefits that well-engineered care products may
provide. However, we must consider changes in science and technology, so clinicians,
scientists and dermatologists must update their data in this field to provide high-quality, safe
merchandise.
References
1. Pitanguy I. Future directions in plastic surgery. 3rd European congress in aesthetic dermatology and surgery & European congress of anti-aging medicine;
2007 Oct 12-14; Paris, France.
2. Henry George Liddell, Robert Scott, a Greek-English Lexicon, on Perseus
3. Zhou Chen, Jin Young Seo, Yeon Kyung Kim, Se Rah Lee, Kyu Han Kim, Kwang Hyun Cho, Hee Chul Eun and Jin Ho Chung, Heat Modulation of Tropoelastin,
Fibrillin-1 and MatrixMetalloproteinase-12 in Human Skin In Vivo J Invest Dermatol, 2005; 124:p. 70-78.
4. Muhammad majeed and Laxmi prakash, Sabinsacorporation, USA-Cosmeceuticals: A Revolution in the Making.
5. http://newhope360.com/cosmeceuticals-taking-root-europe.
6. Draelos ZD. The Cosmeceuticals realm. ClinDermatol. Nov-Dec 2008; 26(6): p. 627-32. [Medline]
7. https://cosmeticsinfo.org/Ancient-history-cosmetics.
8. Barbalova, I. 2011. “Global Beauty and Personal Care: The Year in Review and Winning Strategies for The Future” (online). Retrieved from
http://www.incosmetics.com/ RXUK/RXUK In Cosmetics /documents/ IC11EuromonitorIntGlobalBeautyAndPersonal Care (Accessed 15 June 2014).
9. www.pharaminfo.net.
10. Thornfeldt C. Cosmeceuticals containing herbs: fact, fiction, and future. Dermatol Surg. Jul 2005; 31: p. 873-80.
11. Trueb RM. The value of hair cosmetics and pharmaceuticals. Dermatology 2001; 202:275- p. 85
12. Grollier JF, Rosenbaum G. A cosmetic composition for the treatment of hair, in particular oily hair, based on extract of yarrow (AchiFFea miFFefoFium L). US
Patent 4948583. 1990.
13. Padma PJ, Karthika: Cosmeceuticals-an evolution; Int. J. Chem Tech Res. 2009; 1(4):Dept. Of Pharmaceutics, K.M.C.H College of pharmacy, Coimbatore–641 048
India.
14. Shin MS. Hair-care cosmetic compositions having dandruff formation-suppression effect. US Patent 5886031. 1999.
15. Fardouly, J.; Vartanian, L.R. Social Media and Body Image Concerns: Current Research and Future Directions.Curr. Opin. Psychol. 2016, 9, p. 1–5. [CrossRef]
16. Gürses, A.; Açikyildiz, M.; Güne¸s, K.; Sadi Gürses, M. Classification on Dyes and Pigments. In Dyes Pigments (SpringerBriefs in Molecular Science); Springer:
Cham, Switzerland, 2016; p. 31–45.
17. Chisvert, A.; Salvador, A. Coloring Agents in Decorative and other Cosmetics. Analytical Methods. In Analysis of Cosmetic Products, 1st ed.; Elsevier:
Amsterdam, the Netherlands, 2007.
18. Priyank Sharma. Cosmeceuticals: regulatory scenario in us, Europe & India, M Pharm.DRA-PM, Jaipur National University, Jaipur, IJPT Dec-2011; 3(4): p. 15121535.
19. Robert A Schwartz, Stratigos AJ, Katsambas AD. The role of topical retinoid in the treatment of photo aging. Drugs. 2005; 65(8): p. 1061-72.
20. Padma PJ, Karthika K. Cosmeceuticals-an evolution; Int. J. Chem Tech Res.2009; 1(4).
21. Associates in medical and cosmetic dermatology p.c, skin savvy, and edition 2008.
22. Y. Madhusudan Rao, shayeda. Cosmeceuticals, Bsp Books Pvt. Limited,2014, p. 1-20

APTI Women's Forum Newsletter, Jan – Mar, 2022 | 80

Industrial Perspective –

An Interview with Dr. Aneesh Sheth
CEO, Dr. Sheth Enterprises, Mumbai, Maharashtra
aneesh@drsheths.com
Dr. Aneesh Sheth is an Ivy League trained pharmacist &
Founder of Dr.Sheth’s. Hailing from a strong legacy of expertise
in skincare, he realised the gap in the market for products
catering to the skin of color, which consequently drove his need
to build product formulation exclusively to address the needs of
Indian skin.

As first generation entrepreneur, what do you wish you had known when you started
with your company? What are the common myths of cosmetics industry?
I think my experience is slightly different than most in that I came back an academic
researcher from the US and started a consumer goods company in India. So new field, new
country – definitely a huge learning curve. I think I learnt that relationships matter the most
whatever field you’re in. It really helps to do a lot of research and talk with a lot of people
before taking the dive. Get familiar with basic business principles, more through practice
than theory.
Can you share with us your approach in creating new cosmetic products?
We are a small company, so innovation is not as structured as it is in larger companies but
nonetheless we do a fair amount of consumer research in creating products. Social listening,
reading reports, historical sales data – all of these help frame the categories that we want to
play in. Eventually, we work with a sample set of our community (dermatologists, customers,
content creators) to co-create a product that goes into market.
Coming from pharmaceutical background, was the transition from pharmaceutical
to cosmetic science effortless? How did the pharmaceutical knowledge strengthen
your pursuit in cosmetic science?
I think to some degree its similar. A lot of formulation technologies, research techniques etc.
make it simple. I think there definitely is a lot of fluff in this field and having the right tools to
be able to differentiate what is marketing and what is not makes it a lot easier to make
decisions. Pharma has more rigor and more detail in terms of most every parameter.
Cosmetics is easier in that sense.
Can you identify the knowledge gaps in pharmacy curriculum which needs to be
addressed to empower future entrepreneurs in cosmetic industry?
To be honest, the only way to learn entrepreneurship is to do it; especially in a country like
India. Some financial knowledge and marketing basics (especially digital marketing) can help
– but maybe a project based course on starting your own business may allow students to go
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ahead and do that. Textbook knowledge is very limiting.
From academic standpoint, what research in cosmetic should be pursed? Can you
provide insights about the regulatory challenges associated in global marketing of
cosmetic products?
I think in India, more research is done on the formulation side so that allows students to work
with more innovative polymer compounds. They are able to differentiate what is suitable for
which project. (I’m not sure where the curriculum currently is, but when we learnt, it was very
basic.)
Regarding regulatory challenges – that varies across most countries. Obviously you have to be
very careful with claims and have to make sure they are evidence backed. Licensing in various
countries also varies depending on the product, active, concentration etc.
As an entrepreneur, who do you perceive besides you taking the big risks in the Indian
cosmetics & skincare industry?
There is a new skincare brand every hour I feel. Of course, those with data driven business and
science centers are fewer, but are emerging nonetheless. I think brands like Minimalist,
Mamaearth, and Myglamm have proven that the market is big and there is space (at least from
a business perspective).
Finally, as an academic fraternity, what are the innovations and future trends in
cosmetic formulations we should look out in 2022?
Science is back in vogue now, so we will hopefully see a lot more innovations on that front.
There’s a couple of retinoid analogues and esters I’ve been reading about that seem to show
promise. In terms of formulation, there’s always new polymers, new textures, and sensorials
that will probably continue to grow. Sustainability is a huge buzzword that’s being marketed
around – upcycled extracts with standardized actives for example
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Industry Roundup
12 Jan, 2022: Alkem Laboratories has announced to launch a unique patented 4D Bioprinting
technology for treatment of Diabetic Foot Ulcer (DFU) with potential to prevent in amputations
in diabetic patients. Alkem has collaborated with South Korea-based Rokit Healthcare to
commercialise the technology in India in the latter half of 2022 post regulatory approval. The
technology is aimed to provide effective solutions to treat deep and non-healing chronic
wounds.
20 Jan, 2022: USFDA has granted Zydus approval to market anticonvulsant, Vigabatrin tablets
in the strength of 500 mg to treat babies, one month to two years old with infantile spasms.
Vigabatrin acts by inhibiting the breakdown of GABA in the brain and can be used in
combination with other medications to treat seizure disorders (epilepsy). It is known to
decrease the number of seizures in adults and children who have not been able to control their
seizures with other treatment.
04 Feb, 2022: Cadila Pharma has launched lotion to treat dry skin conditions based on “3D
Aquaporin Hydraconcept”. The lotion contains ‘Aquaxyl’ that boosts Hyaluronic Acid
Production and increases the genetic expression of the Aquaporin AQP3 membrane for longlasting hydration for intensive moisture retention and barrier component booster. It is proven
to be effective in treating xerosis, ichthyosis, atopic dermatitis, psoriasis, skin ageing, and cotherapy with corticosteroids.
09 Feb, 2022: Glenmark Pharmaceuticals and Canadian pharmaceutical company SaNOtize
Research & Development Corp have launched its nitric oxide nasal spray (NONS) under the
brand name FabiSpray in India. Nitric oxide spray has proven anti-microbial properties with a
direct virucidal effect on SARS-CoV-2. When sprayed over nasal mucosa, it acts as a physical
and chemical barrier against the virus, preventing it from incubating and spreading to the
lungs. Phase 3 trial in India has demonstrated reduction of viral load of 94% in 24 hours and
99% in 48 hours of use of nasal spray.
16 Feb, 2022: USFDA has cleared AffaMed Therapeutics’ Investigational New Drug (IND)
application for the clinical development of AM712 (ASKG712), a novel proprietary bispecific
biologic molecule blocking both Vascular Endothelial Growth Factor (VEGF) and angiopoietin-2
(Ang-2) for the treatment of retinal vascular diseases. AffaMed Therapeutics will soon initiate a
phase-I study in the US to investigate the safety, tolerability, pharmacokinetics and efficacy of
AM712 in subjects with neovascular AMD.
17 Feb, 2022: European Union (EU) has granted approval to Saphnelo (anifrolumab) by
AstraZeneca as an add-on therapy for the treatment of adult patients with moderate-to-severe,
active autoantibody-positive systemic lupus erythematosus (SLE), despite receiving standard
therapy. The Saphnelo clinical development programme(both Tulip phase-III trials and the
Muse phase-II trial) demonstrated the reduction in disease activity as well as sustained
reduction in oral corticosteroid use compared to placebo possibly contributing to reduce risk
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of organ damage. The most frequent adverse reactions that occurred in patients who received
Saphnelo in the controlled clinical trials included upper respiratory tract infection, bronchitis,
infusion-related reactions and herpes zoster, added the statement.
18 Feb, 2022: USFDA has approved Lupin Pharma’s supplemental New Drug Application
(sNDA) to expand the use of single oral dose of Solosec (secnidazole) in the treatment of
Bacterial Vaginosis (BV) for female patients 12 years of age and older and in the treatment of
trichomoniasis for all patients 12 years of age and older. The supplemental adolescent
approval enhances makes it first and only single-dose oral prescription anti-microbial agent
approved for the treatment of both trichomoniasis and BV.
25 March, 2022: USFDA has granted approval to Eli Lilly and partner Boehringer Ingelheim’s
drug, for Jardiance. The drug was originally approved in 2014 as a supplement to diet and
exercise to improve glucose control in adults with type-II diabetes. Following which, it was
approved last year for adults living with heart failure with reduced ejection fraction. The
approval will aid in expanded use in reducing the risk of death and hospitalisation for all
patients with heart failure.
07 March, 2022: Zydus Lifesciences has received approval for its New Drug Application (NDA)
from the Drug Controller General of India for Oxemia (Desidustat), a first-of-its-kind oral
treatment in India for anaemia associated with Chronic Kidney Disease (CKD). Oxemia is an
oral, small molecule hypoxia-inducible factor-prolyl hydroxylase (HIF-PH) inhibitor.
11 March, 2022: Department of Pharmaceuticals (DoP), Ministry of Chemicals and Fertilizers
has released the guidelines for the scheme “Strengthening of Pharmaceutical Industry", with a
total financial outlay of Rs 500 crore for the period from FY 21-22 to FY 25-26. The scheme will
provide financial assistance for creation of Common Facilities to existing Pharma clusters and
MSMEs across the country to improve their productivity, quality and sustainability Further, in
order to upgrade the production facilities of SMEs and MSMEs in accordance to national and
international regulatory standards (WHO-GMP or Schedule-M), interest subvention or capital
subsidy on their capital loans will be provided under this scheme. It is expected that the units
supported under this scheme will act as Demonstration Firms for the pharma clusters and MSE
Pharma Industries, to develop on quality and technology upgradation fronts.
14 March, 2022: USFDA has approved the PARP inhibitor, Lynparza, to AstraZeneca jointly
developed with US-based Merck & Co, for the treatment for patients with early-stage breast
cancer with certain mutations, BRCA-mutated HER2-negative, who have already been treated
with chemotherapy either before or after surgery. The late-stage clinical study demonstrated
42 per cent reduction in the risk of invasive breast cancer recurrences and second cancers or
death when compared with placebo.
15 March, 2022: Australian Therapeutic Goods Administration (TGA) has approved the use of
single-dose 50 mg dispersible tablet of Kozenis (tafenoquine) in children aged two years and
above in combination with chloroquine for the radical cure (prevention of relapse) of
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Plasmodium vivax (P. vivax) malaria. The product was developed by GSK in partnership with
Medicines for Malaria Venture (MMV) to facilitate use in children, who are disproportionately
affected by the disease. The submission was supported by a phase-IIb clinical study (TEACH)
that evaluated dosages of tafenoquine based on weight for children between the age of two
years, and weighing at least 10 kg, and up to 15 years. It is been mentioned that the current
standard of care for prevention of P. vivax relapse requires a seven- or 14-day course of
treatment with a drug called primaquine, and, at present, there are no quality-assured, agespecific paediatric formulations marketed.

Awards & Achievement
Prof. Vandana Patravale

Professor of Pharmaceutics, Institute of Chemical Technology, Mumbai

was honoured with the “Top Most Healthcare Leaders (Global)”
citation endorsed by World Federation of Healthcare Leaders,
The Business Leader of the Year & World Sustainability™. The
presentation ceremony was scheduled on 24th March, 2022 at
Taj Lands End, Mumbai.

Dr. Neelam L. Dashputre, Assistant Professor at MET's
Institute of Pharmacy, Nashik was awarded a Ph.D. Degree by
Savitribai Phule Pune University, Pune. She completed her
Ph.D. work on the topic “Evaluation of Some medicinal plants for
Immunomodulatory activity in Various animal models” under the
guidance of Dr. (Mrs). D. D. Bandawane, Professor, and Head,
PES's, Modern College of Pharmacy, Pune. She has authored 4
International peer reviewed publications, 2 Books, and
delivered 5 oral presentations on Ph.D. work. Dr. Neelam is an
approved PG Teacher in Savitribai Phule Pune University with
13 Years of teaching experience and has guided a total 10 M.
pharm students guided. She is also a member of IAEC
committee at METs, IOP, BKC, Nashik.

APTI Women's Forum Newsletter, Jan – Mar, 2022 | 88

Short-Term Course (STC) on Healthcare Start Ups at Poona
College of Pharmacy

Bharati Vidyapeeth (Deemed to be University)’s Poona College of Pharmacy organized Online Oneweek AICTE sponsored Short-Term Course (STC) on Healthcare Start Ups: Evolution To Revolution
from 7th to 12th February 2022. The program was inaugurated by Chief Guest Mrs. Anupama Pawar
(Deputy Commissioner, District Skill, Employability and Entrepreneurship Development Cell). In her
keynote address, Mrs. Pawar informed about the various initiatives and schemes undertaken by the
Skill Development, Employment and Entrepreneurship Development Centre of the Government of
Maharashtra for people in the age group of 18 to 45 years who wish to learn the skills and fetch
good employability or become an entrepreneur. During this 1 week online workshop, 20 mentoring
lectures by various start up founders on idea pitching and commercialization, omega-3-fatty acid,
menstrual hygiene management, defibrillators, nanotechnology, formulations, educational
methods, biofuels were organized for the participating pharmacy professors. Information was also
provided on various research grants, expert advisory assistance and financial-technical assistance
from the Government of India and the Government of Maharashtra for young faculty and students
to develop and transform healthcare start-ups into profitable businesses.
During the valedictory programme of this STC, Dr. Monica Gulati (Executive Dean, School of
Pharmaceutical Sciences and Registrar, Lovely Professional University) shared that ‘2020-2030’ is a
decade dedicated for 'health start ups'. With this vision, pharmacy professors need to inculcate in
their students the skills, technical knowledge and expertise which they need to acquire. Pharmacy
students should be professionals, job creators and not mere job seekers. 50 faculty members
affiliated to various pharmacy colleges across India attended the program and interacted with the
healthcare start up founders.
Dr Atmaram Pawar (Incharge Principal), Dr L. Sathiyanarayanan and Dr Varsha Pokharkar (VicePrincipals) guided this workshop. This AICTE sponsored STC was organised and coordinated by Dr.
Vividha Dhapte.
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Poona College of Pharmacy hosted "EXCALIBUR'22

On February 11th, 2022, The Entrepreneurship Development Cell of Poona College of Pharmacy
hosted the Annual National Level Entrepreneurship Fest 2022, also known as "EXCALIBUR'22"
amongst the finest generation of entrepreneurs. EXCALIBUR'22 is an Annual Entrepreneurship and
Leadership Festival that attempts to bring together the top entrepreneurs, industrialists, thought
leaders, and innovators under one roof. This single platform would guide you through all phases
and life cycles of business, including ideation, dealing with failure, financial planning, networking,
marketing, and much more.
Our Guest of Honour, Mr. Richard Rekhy who's a board member of KPMG Dubai, and our beloved
participants kicked off the most awaited EXCALIBUR '22 with a bang. Mr. Rekhy is presently a Board
Member of KPMG Lower Gulf (Dubai). He is the former CEO of KPMG India and was a member of the
Global Board and the Council of KPMG International. He is a qualified Chartered Accountant with
over 39 years’ experience in consulting and professional services and is actively involved with the
start-up community as an investor and a mentor.
The host (Shaikh Aaliya M. Abbas) started the opening ceremony with a warm welcome to all the
participants, faculty members and Mr. Richard. The host requested in charge Principal of Poona
College of Pharmacy, Dr. A.P. Pawar Sir to inaugurate the fest and welcome our guest of honour
with his compassionate words. He also spoke about the value of extracurricular activities in a
students’ life.
Dr. Ashwin Mali, the Chief Coordinator, and Dr. Amarjitsingh Rajput, the Teacher Coordinator,
delivered a cordial welcome and told the participants how ED Cell, PCP, was established with the
goal of instilling fresh ideas in young minds, imparting skills necessary to be a successful
entrepreneur, promoting innovative and passion-driven start-ups, and being a part of all their
endeavours.
Mr. Richard Rekhy, in response to the good remarks, emphasised the importance of extracurricular
activities and living a disciplined life, quoting 50% of the battles are won if you are disciplined. He
stressed the need of taking risks and exploring fields outside of our comfort zones, as well as the
value of a great leader, in a powerful speech to the young crowd of EXCALIBUR. Wonderfully
explaining with an example of his favourite cricketer Sachin Tendulkar, that having width and
depth in our mastery can help you conquer your goals. The opening ceremony came to a close with
Mr. Richard Rekhy's encouraging words, which pumped all of the participants with energy and
enthusiasm.
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Hemoglobin Checkup, Anemia Detection and Counselling Camp
2022 organized by Poona College of Pharmacy

On the occasion of International Women’s day, Poona College of Pharmacy’s Bharati PCP Sakhee
team organized a Hemoglobin Checkup, Anemia Detection and Counselling Camp for girls at Sau.
Vijaymala Kadam Kanya Prashala Erandwane Pune on 4th March 2022. This camp was aimed to
detect anemia at early stage and the measures to prevent anemia with improvement in
hemoglobin levels.
Student volunteers had checked the haemoglobin of 124 girl students of Sau.Vijaymala Kadam
Kanya Prashala, Erandwane Pune. Girls with hemoglobin level less than 12 mg/dl were counselled
by our student volunteers on their diet, exercise, menstrual pattern and any existing illness or
medications. Information related to type, cause, and diagnosis of anemia along with its prevention
and control was explained to girls. They were counselled to have iron, vitamin B and C rich foods
along with regular exercise regimen. Regular haemoglobin check-up was also advised. Awareness
regarding anemia were generated in other students. They were also counselled regarding the
importance of menstrual hygiene. The camp was inaugurated by Principal Dr. Atmaram Pawar and
Headmistress Mrs. Sharada Patil. The event was organized by Dr. Varsha Pokharkar, Dr. Arulmozhi
S. and Dr. Vividha Dhapte.
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Poona College of Pharmacy celebrates ‘International Women's
Day 2022

Bharti Vidyapeeth (Deemed to be University), Poona College of Pharmacy and Bharati PCP Sakhee
group celebrated International Women's Day on 7th March 2022. The program was inaugurated by
Dr. Asmita Jagtap, Executive Director, Bharati University Health Sciences, Pune. During her
inaugural address, Dr. Asmita Jagtap raised an important issue about the excessive use of mobiles
causing students to neglect their studies as well as other daily activities. Therefore, parents and
teachers will have to work tirelessly to help students get rid of mobile addiction. There were two
sessions arranged on the valuable topics of 'Cyber Security' as well as 'Diet and Nutrition' by
speakers Dr. Sapna Deo and Dr. Gita Dharmatti, respectively for all faculty members and students.
Dr. Ashwini Madgulkar (Principal, AISSMS College of Pharmacy, Pune) and Dr. Yogita Kodgule
(Director, IQGEN-X Pharma Pvt. Ltd., Navi Mumbai) were felicitated with the Women Alumni of the
Year Award 2021-2022 for their immense contribution to the field of Pharmacy.
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LOTUS LOGO STORY
As a lotus is able to emerge from muddy waters un-spoilt and pure it is considered to represent
a wise and spiritually enlightened quality in a person; it is representative of a woman who
carries out her tasks with little concern for any reward and with a full liberation from
attachment. Lotus-woman in the modern sense of women’s qualities: she is superbly
intelligent, highly educated, and totally committed to individualism. She is politically astute
and works incessantly for a better and more humane society. She is exquisite in her taste for
music, art and culture, abounds in social graces and performs brilliantly in communication.
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