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1. Introduction

There is increasing awareness and advocacy for the use of natural com-
pounds as a replacement for chemical and synthetic compounds not only in
the beauty and dermatological product industries but also in medicines,
pharmaceutics, and food supplements [17,48]. The sustainability concept
has also become an emerging paradigm among various global institutions,
governments, manufacturers, and consumers owing to the increasing
concerns about the safety of cosmetics ingredients and products as well their
environmental and social impacts [13]. In recent times, natural substances
such as plant extracts and essential oils have been thought to be sustainable
and safe antimicrobial alternatives to the common chemical preservatives
such as benzyl alcohol, formaldehyde, methylchloroisothiazolinone,
methylisothiazolinone, parabens phenoxyethanol, sodium benzoate, and
triclosan all of which are known to exhibit some adverse health effects
despite their ease of production, cheapness, and effectiveness [51]. Their
immense potential and remarkable multipurpose effects on the human skin
have been appreciated from time immemorial. Plant products in the form
of creams, decoctions, lotions, infusions, ointments, and teas were tradi-
tionally employed several thousands of years ago to treat various skin dis-
eases and for discolorations, skin elasticity, wound healing, and other
medical purposes [23].

The skin is the social interface between an individual and other members
of society [73]. It is the body’s largest, fastest-growing, and most diverse and
extensive organ of the human body [67]. It is considered an organ because it
regulates many important physiological processes of the body, such as sensing
stimuli, environmental and mechanical protection, thermoregulation, im-
mune surveillance, moisture regulation, and vitamin D synthesis [8].
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Skin aging is a biologically and mechanically governed time-dependent
event [42]. The skin aging process is a progressive manifestation of de-
teriorations in skin physiology and morphology [75]. The main vital
functions of the skin include homeostatic regulation of fluid balance, body
temperature, body proteins and electrolytes, vitamin D production, im-
mune surveillance, waste removal, and sensory perception, as well as ulti-
mate protection of the body’s internal organs against deleterious
environmental factors [69,76]. As the skin’s governance deteriorates over
time, a dry cutaneous appearance, a rough texture, wrinkles, lost elasticity,
and the decreased production of dermal extracellular matrix (collagen,
hyaluronic acid, and elastin) are the main clinical manifestations of skin
aging [28].

Therefore, there is increasing interest in the search for remedies against
the skin aging process as well as “anti-aging products.” The entire beauty
industry, especially anti-aging cosmetics, continues to boom and expand
due to the strong association between an individual’s sense of self-identity
and physical appearance. Thus, the search for anti-aging treatments is at the
forefront of the cosmetic industry and dermatological research.

2. Current global trends

The major signs and manners of skin aging depend mainly on age, genetic
risk factors, anatomical sites, and race [40]. On the other hand, the popu-
lation of adults aged 60 or more throughout the world is also significantly
increasing and growing faster than all younger age groups. The global
population is projected to contain almost a quarter or even more of people
aged 60 and above by 2050, except for only Africa. This undoubtedly
makes aging— and in particular skin aging— an increasingly important
current and emerging issue. Every human being should not only have the
opportunity to live a long and healthy life but should also experience
healthy aging, according to the demand of the World Health Organization
[61]. Consumers nowadays are becoming more concerned about their
overall health, thereby advocating for the incorporation of functional in-
gredients and natural bioactive into cosmetic products for health
enhancement [2,71]. The increased concern about the environmental and
ecological impacts of synthetic materials has also lent support to the use of
biodegradable materials [46]. For instance, the minimal side effects and
therapeutic effects of traditional Chinese medicines are responsible for the
continuous use of several valuable Chinese resources in the development of
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cures for many skin diseases over thousands of years [72]. The global de-
mand for natural and organic skincare products was estimated to have
reached $13.2 billion in 2018. Personal care products, with global sales of
more than $630 billion, are the largest category in the beauty business [22].

3. The effects of skin aging

Aging processes are biochemical and natural process events that are
responsible for the gradual damage accumulation, which in turn leads to
disease and ultimately death. The skin is the first bearer of the marks of time
passage and an easily accessible model for the assessment of the molecular
mechanism involved in the aging process [76]. As the body gets older, the
skin also starts to become clear (translucent), drier, paler, and more fragile
[55]. The epidermis and dermis become naturally thinner and flatter
(Fig. 12.1).

The skin does not remain smooth and plump like before when it ages.
Thus, old skin gets bruised easily. Other inevitable consequences of aging
are the appearance of fine lines, sagging, pigmented spots, telangiectasia,
and wrinkles [65].

The complex physiology, biochemistry, and structural integrity of the
dermis are dramatically altered as the skin ages owing to the cumulative
effects of both extrinsic and intrinsic aging [18]. Other main biologic
intrinsic factors are qualitative and quantitative hormonal alterations, ge-
netic predisposition, and cellular metabolic pathways [76].
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Figure 12.1 Structure of the skin layers (epidermis, dermis, and hypodermis). The
epidermis and dermis become naturally thinner and flatter as the skin gets older, drier,
and more fragile. Aged skin is also characterized by a dry cutaneous appearance, loss
of elasticity, rough texture, and wrinkles, as well as a decrease in the production of
dermal extracellular matrix (collagen, hyaluronic acid, and elastin).
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Nevertheless, the ultraviolet (UV) radiation that accumulates in the
tissues over the years of life from both natural and artificial sources remains
the principal environmental factor responsible for skin damage. Photo-
damage is mainly linked to solar elastosis (or dermal elastosis, actinic elas-
tosis), a structural complexity that clinically manifests as thickened,
yellowish, and coarsely wrinkled skin. The other factors responsible for the
acceleration of aging signs are poor nutrition, chemical pollution, other
ionizing types of radiation (microwaves and X-rays), reactive oxygen rad-
icals, smoking, lifestyle and diet, and overeating [36,59,61].

Aging also disrupts the sensitive balance of the enzymes that regulate
remodeling and repair of the dermal matrix, thereby contributing to the loss
of connective tissues and collagen production [24]. Another sign of aging is
cellular senescence as a result of both excessive intracellular and extracellular
stresses [01]. Similarly, an aged epidermis is characterized by a significant
increase in the number of stratum corneum layers in addition to other
remarkable structural changes such as epidermal thinning, orthokeratosis,
flattening of the rete ridges, uneven distribution of melanocytes in the basal
layer, and a significant decrease in Langerhans cells, as well as various
changes and skin barrier impairments, such as a decrease in tight junction
components (such as claudin-1 and occluding), increased sensitivity to ir-
ritants, increased transdermal drug delivery, the development of pruritus,
and the aggravation of xerosis [18].

4. Changes in connective tissues and skin surface pH
in aging skin

The degenerative changes that occur in aging skin have always been
increasingly studied. In older adults, for instance, about 20%—80% of
dermal thickness disappears. The largest component of normal skin is the
extracellular matrix, a complex meshwork of carbohydrates and proteins. It
consists of collagen, elastin, fibronectin, laminins, proteoglycans/glycos-
aminoglycans, and several other glycoproteins [15]. Collagen, hyaluronic
acid, and elastin are the major components of the dermis that contribute to
smooth, supple, and elastic skin. Collagen determines the skin’s strength
and firmness, while elastin maintains the elasticity of the skin, and hyal-
uronic acid maintains the moisture of the skin by filling the free space of the
skin matrix with water and giving it a fuller, firmer, and youthful
appearance [14]. Both environmental (extrinsic) and natural (intrinsic)
factors are involved in the decline in the production of these important
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elements as humans age, thus making the skin prone to damage, sagging,
and wrinkles [25]. The process of wrinkle formation characterized by a
marked loss of fibrillin-positive structures and reduced collagen type VII
content is associated with the weakening of the bond between the dermis
and epidermis of extrinsically aged skin. Decreased collagen content and its
sparse distribution in photoaged skin are also caused by serine, matrix
metalloproteinases (MMPs), and other proteases [38,75].

Furthermore, the adult dermis contains more decorin, which mainly
regulates collagen fibrillogenesis, while various models of skin aging also
suggest a progressive accumulation of senescent fibrocytes in an aged
dermis, as well as a dramatic reduction in the production of collagen I, loss
of its volume, and local overproduction of MMP [61]. The upregulation of
caveolin-1(Cav-1) expression levels in the human corneal epithelial of aged
subjects is also caused by oxidative stress [306].

Furthermore, normal healthy skin requires a pH of 5.4—5.9 for normal
bacterial flora. Using ingredients or products with high pH, however, could
increase skin pH, thus leading to irritability, altered skin bacterial flora, and
increased dehydration [63]. Skin with pH values < 5.0 is in better condi-
tion than skin with pH values > 5.0, using common biophysical parameters
such as barrier function, moisturization, and scaling [37]. In general, an
alkaline skin pH (8—9) promotes the dispersal of resident bacterial flora
from the skin, whereas acidic skin pH (4—4.5) supports the firm attachment
of florae. The normal acidic pH of the stratum corneum greatly contributes
to skin-protective functions, such as the integrity, permeability, barrier
homeostasis, and cohesion of the stratum corneum, primary cytokine
activation, and epidermal antimicrobial defense. Women, younger people,
and those with black skin usually have lower skin pH than men, older
individuals, and white-skinned people [18]. Eftective and excellent skincare
products should be safe and skin-friendly. Thus, consumers, cosmetic for-
mulators, and manufacturers must give due consideration to the pH factor,
especially for acne-prone and sensitive skin [63].

5. Intrinsic and extrinsic aging factors

Both intrinsic (genetically determined process or internal physiological
factors) and extrinsic (external factors) mechanisms are responsible for skin
and hair aging [16]. Intrinsic (chronologic) aging is the natural, inevitable
process of skin decline and is controlled by genetics [12]. On the other
hand, extrinsic (photoaging or environmentally induced) aging is caused by
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external factors. Intrinsic aging is commonly characterized by a thinned
epidermis and fine wrinkles, whereas externally, photoaging through
chronic exposure to the sun leads to lentigines, deep wrinkles, telangiec-
tasias, and skin laxity [38].

Aging is a continuous process that cannot be precisely measured due to
its complexity and the frequency of subtle structural and physiologic
changes that occur over time. Though both intrinsic and extrinsic factors
jointly and synergistically influence the onset of age-related changes in the
skin), the extrinsic aging factor, however, is the main culprit responsible for
the weakening of the skin. The extrinsic aging factors mainly involve UV
radiation, cigarette smoking, diet, air pollution, lack of sleep, topical ap-
plications, alcohol consumption, lifestyle, and repetitive muscle move-
ments. The intrinsic aging factors only represent about 10% of all aging
factors, while only about 3% of skin-aging processes are due to genetic
factors [60].

Nevertheless, both the intrinsic and extrinsic factors are majorly
responsible for the structural rearrangement of elastin and collagen as well as
the decrease in their contents, reduction in skin moisture content, increase
in trans-epidermal water loss, vessel walls thinning, diminished production
of sebum, arteriosclerosis of both small and large vessels, reduction in mast
cells, Langerhans’s cells, melanocytes, Merkel cells, Meissner cells, and
Pacinian corpuscles as well as an increase in the skin surface pH [39].

6. Natural and organic skincare

Using natural products for health, well-being, and cosmetics has been
traditionally explored for ages. They are relatively safe, sustainable, effec-
tive, and cheap [4—6,60]. Most conventional skincare products used
regularly, however, are loaded with potentially toxic chemicals harmful to
human health and the environment [56]. Natural products are highly useful
as complementary medicines and remain a potentially sustainable resource
platform for drug discovery and development and other relevant industrial
uses [47]. Natural products mainly contain naturally derived chemical
compounds such as carbohydrates, essential fatty acids, crude fibers, pro-
teins, minerals, squalene, and vitamins. They also contain antioxidants, such
as polyphenols, phytosterols, terpenoids, tocochromanols, and organosulfur,
which are obtained from living organisms found in nature, such as plants,
animals, algae, and microbes [35]. A trending producer of high-value
natural bioactive products for potential use in the cosmetic and
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cosmeceutical industries is microalgae. Microalgae are photosynthetic or-
ganisms producing valuable metabolites due to their constant exposure to
stress conditions such as high salinity, changing and unstable temperature,
photo-oxidation, osmotic pressure, and ultraviolet radiation. Microalgae’s
valuable metabolites are rich ingredients for anti-aging, skin whitening, and
sunscreen owing to their anti-microbial, skin healing and repair, anti-
inflammation, and skin-protective properties against UV [74].

Organic skincare, on the other hand, implies that the ingredients are
grown without the use of synthetic pesticides, herbicides, fertilizers, or
genetically modified organisms. They often come with certain organic
certifications. Organic skincare products offer richer benefits with a mostly
decreased risk of allergies, skin irritation, and diseases [34]. There are over
20,000 different medicinal plants found in 91 different countries, across the
globe, including the 12 mega-biodiversity countries, according to the
World Health Organization [53]. Thus, the cosmetics industry could
explore and harness the potential oftered by these abundant and sustainable
sources of beauty ingredients. Natural products have several specific bio-
logical and pharmacological activities such as anti-aging, anti-allergy, anti-
hyperpigmentation, anti-inflammatory, antioxidants, anti-carcinogenic,
pro-collagen, moisturizing, anti-wrinkling, and UV protective. Currently,
plants are used extensively in the beauty industry to create novel and
functional cosmeceutical formulations [17].

7. Natural anti-aging ingredients groups

Natural skincare uses natural or naturally derived ingredients to produce
topical balms, creams, cleansers, lotions, masks, scrubs, serums, and toners.
Some skincare ingredients are derived from plants. They include flowers,
fruits, vegetables, cereals, nuts, legumes, roots, oils, herbs, spices, and pulses,
while others are derived from animal products such as honey and beeswax
[33]. Several natural ingredients had been used traditionally in Ayurvedic,
Ancient Chinese, and Greco—Persian schools of Medicine for the treatment
of various dry skin conditions such as eczema and psoriasis [3]. Natural anti-
aging ingredients may offer similar benefits to the skin, such as moisturizing,
barrier repairing, antioxidants, anti-inflammation hydroxy acids, skin light-
ening, sunblock, and vitamins. The penetration of any substance through the
skin mainly depends on certain factors such as the quality of the outermost
layers of the skin (stratum corneum), the vehicle used, the skin physico-
chemical properties of the substance such as charge, duration, and area of
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Figure 12.2 Common categories of cosmetic ingredients.

exposure, lipophilicity, and molecular weight while the integrity of the
stratum corneum, the site of the body, thickness of the epidermis, and the
influence of other physiological determinants like local blood flow and
temperature are the main biological factors affecting materials absorption into
the skin [54]. The major categories are foundation ingredients, functional
ingredients, active botanicals, additives, and aromaceuticals (Fig. 12.2).

7.1 Foundation ingredients

Foundation ingredients mainly include butter, waxes, oils, and water. One
of the most important ingredients in the cosmetic formulation is oil. They
are obtained mainly from different plant parts such as seeds, lowers, roots,
and leaves. Plant oils, particularly from seeds, are traditionally used for food,
medicine, energy, cosmetic applications, soaps, lubricants, and other per-
sonal care products, and topical treatment of various skin diseases such as
hair dandruff, varicose veins, muscle spasms, and wounds. The high fatty
acid composition of oils (including essential fatty acid), phytochemicals,
natural antioxidants, and other bioactive components such as a-tocopherol,
B-sitosterol, phytosterols, and carotenoids, is responsible for their popular
use in cosmetic products as well as in the treatment of cancer, cardiovascular
diseases, diabetes, hyperglycemia, and several diseases [10,57,62,68]. Fatty
acids contribute several beneficial biological properties to cosmetic and
personal care products. Fatty acids are either saturated acids (such as pal-
mitic, stearic, and arachidic) or unsaturated acids (such as oleic and linoleic).
Linoleic acid not synthesized by the body is the most frequently used fatty
acid in cosmetic products because it helps moisturize the skin, treats acne
vulgaris, and aids in the healing process of sunburns and dermatoses [68].
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Table 12.1 Potential benefits of common carrier oils.

Qil Benefits References

Grapeseed oil Rich in vitamins A, E, B, and D, amino acids, [10,44]
fatty acids (linoleic, palmitic, stearic, and oleic
acids), tocopherols, and tocotrienols. These are
essential for keeping the skin looking youthful
and healthy.

Sweet almond | Rich in vitamin E and unsaturated fatty acids. [3,11]
oil Known for its gentleness and skin-nourishing
benefits. It is a great oil for massages, neither
too greasy nor too absorbing.

Jojoba oil Similar to body oil and easily absorbed into the [21,52]
skin. Used in skin-care products, such as lotions,
moisturizers, massage oils, and soothing creams.

Coconut oil Fractionated coconut oil is light, nongreasy, [67]
odorless, and perfect for a deep-tissue massage.
Avocado oil Full of healthy fatty acids, vitamins A, B, D, [62]

and E, plus amino acids, essential fatty acids,
and antioxidants.

Sesame oil Rich in antioxidants and contains a low level [57]
of saturated fatty acids. Helps in the elevation
of antioxidants, modulation of electrolytes, and
reduction of lipid peroxidation.

Olive oil Very rich in monounsaturated fatty acids [26]
(oleic acid), hydroxytyrosol, tyrosol, oleuropein,
oleocanthal, flavonoids, and squalene.

Oils are obtained mostly through cold pressing extraction, solvent extrac-
tion, mechanical expeller pressing techniques, hot water extraction, su-
percritical fluid extraction, pressurized liquid extraction, microwave-assisted
extraction, and ultrasound-assisted extraction [44]. Some commonly used
oils and their most important benefits are provided in Table 12.1.

7.2 Functional ingredients

Functional ingredients are basic ingredients that may not have a therapeutic
role but have a physical function within the product, e.g., as an emulsifier,
an exfoliator, or a humectant (emollient). A successful attempt has been
made to replace synthetic surfactants with natural emulsifiers like amphi-
philic proteins, biosurfactants, bioparticles, polysaccharides, and phospho-
lipids. Furthermore, some naturally derived nanoparticles such as chitosan,
cellulose, and starch have been effectively employed to stabilize emulsions
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[45]. The use of Quillaja saponin (Q-Naturale 200) as a natural emulsifier
has been reported, particularly in model coffee creamers [19]. Exfoliators
provide a boosting effect and other benefits to the skincare regimen.
Glycolic acid and sugar scrubs, for instance, are common chemical and
physical exfoliators, respectively [50]. Emollients (humectants), on the other
hand, serve mainly as long-lasting skin moisturizers [58]. An effective
moisture balance approach is to replenish the skin’s homeostasis by restoring
the stratum corneum’s moisture-retention functions [70].

7.3 Active botanicals

Active botanicals are primarily medicinal and therapeutic plants added to
skincare product formulations to offer certain skin-healing values. They are
mostly prepared through crushing, infusion, and maceration. Medicinal
plants have been traditionally applied for various cosmetic applications, such
as enhancement of skin complexion, skin smoothness, maintenance of skin
health, skin softening, spot removal, sunlight protection, and the treatment
of pimples, body rashes, and sunburns [49]. The safety assessment of most
botanical ingredients is quite important, however. Being natural does not
necessarily mean it is safe [4]. The phytochemical characterization of the
plant source, in addition to data on adulteration, contamination, hazardous
residues, adverse dermal effects (such as immediate-type allergy, irritation,
phototoxicity, and sensitization), and skin penetration, is essential [9].

7.4 Additives

Additives are related to functional ingredients. They are usually added in
skincare as an extra or a legal necessity. Common additives used in beauty and
personal care products include preservatives, citric acid, and vitamin E. Addi-
tives are required to improve the physical and chemical stability of various
cosmetic formulations [30]. Though synthetic and conventional preservatives
such as benzyl alcohol, formaldehyde, methylchloroisothiazolinone, methyl-
1sothiazolinone, parabens, phenoxyethanol, sodium benzoate, and triclosan are
cheap, eftective, and easy to produce, controversies surrounding their adverse
health effects have lately necessitated advocacy for the use of natural substances
like essential oils and plant extracts as alternative antimicrobials [51].

7.5 Aromaceuticals

Essential oils (EOs) are volatile oils derived naturally from plants and
extracted by various methods from various plant parts such as barks, stems,
flowers, leaves, roots, and fruits. They have potential benefits not only in



Anti-aging skincare: the natural and organic way 279

Table 12.2 Potential benefits of common essential oils.

Qil Benefits References

Lavender oil | Calming and relaxing, nurtures creativity, [64]
promotes well-being, balances the body and
mind, and promotes sleep

Bergamot oil | Reduces stress and tension; calming, uplifting, [27]
refreshing
Peppermint Invigorating, cooling, pain-reducing, improves [41]
oil mental performance, reduces nausea and
vomiting
Clary sage oil | Hormonal balancing, improves autonomic [29]

function, and calms mood swings
Coriander oil | Increases energy, relaxes, decreases nervousness, [20]
calming, reduces irritability, counteracts anxiety,
and depression

Frankincense | Improves concentration and emotional [
oil balancing, enhances spiritual awareness and
meditation, eases irritability and impatience,
modulates the biological processes of
inflammation and skin tissue remodeling

[S8)
=

Eucalyptus Analgesic effects, cooling, and respiratory [43]
oil support
Grapefruit oil | Eases anxiety, reduces fatigue, balances, uplifts, [32]

and suppresses appetite

neurodegenerative diseases but also in relieving other emotional disorders.
EOs have several other pharmacological potentials and thus are commonly
explored in cosmetic, medical, olfactory, massage aromatherapy, psycho-
logical, and therapeutic fields [1,7]. Some commonly used EOs with their
most important benefits are provided in Table 12.2.

8. Conclusion

Graceful and healthy aging requires good anti-aging skincare practices in
addition to a healthy, balanced diet and lifestyle habits and avoidance of
overexposure to the sun. The use of natural products caters to sustainability
practices and the avoidance of harsh ingredients owing to increasing
concerns about the safety of cosmetics ingredients as well as their envi-
ronmental and social impacts. Natural and organic anti-aging skincare in-
gredients are categorized as foundation ingredients, functional ingredients,
active botanicals, additives, and aromaceuticals. The various natural anti-
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aging ingredients offer similar benefits to the skin, such as moisturizing,
barrier repairing, antioxidants, anti-inflammation hydroxy acids, skin
lightening, sunblock, and vitamins.

References

[1] Abuhamdah S, Paul L, Chazot PL. Lemon Balm and Lavender herbal essential oils: old
and new ways to treat emotional disorders? Curr Anaesth Crit Care 2008;19(4):221—6.

[2] Aguiar J, Estevinho BN, Santos L. Microencapsulation of natural antioxidants for food
application—the specific case of coffee antioxidants—a review. Trends Food Sci
Technol 2016;58(2016):21—39.

[3] Ahmad Z. The uses and properties of almond oil. Complement Ther Clin Pract
2010;16(1):10—2.

[4] Ahmed IA, Mikail MA, Zamakshshari N, Abdullah A-SH. Natural anti-aging skincare:
role and potential. Biogerontology 2020;21(3):293—310. https://doi.org/10.1007/
$10522-020-09865-z.

[5] Ahmed IA, Mikail MA, Ibrahim M. Baccaurea angulata fruit juice ameliorates altered
hematological and biochemical biomarkers in diet-induced hypercholesterolemic rab-
bits. Nutr Res 2017;42(2017):31—42.

[6] Ahmed IA, Mikail MA, Mustata MR, Ibrahim M, Othman R. Lifestyle interventions
for nonalcoholic fatty liver disease. Saudi J Biol Sci 2019;(2019):1—6.

[7] Ali B, Al-Wabel NA, Shams S, Ahamad A, Khan SA, Anwar F. Essential oils used in
aromatherapy: a systemic review. Asian Pac J Trop Biomed 2015;5(8):601—11.

[8] Anderson J, Anderson Y, Diyabalanage T. Paving the way with actives for skincare.
Planta Med 2015;(2015):81—IL23.

[9] Antignac E, Nohynek GJ, Re T, Clouzeau ], Toutain H. Safety of botanical ingredients
in personal care products/cosmetics. Food Chem Toxicol 2011;49(2):324—41.

[10] Argon ZU, Celenk VU, Gumus ZP. Chapter 5-cold pressed grape (Vitis vinifera) seed
oil. Green Technology, Bioactive Compounds, Functionality, and Applications. 2020;
2020. p. 39—52.

[11] Aroca-Santos R, Lastra-Mejias M, Cancilla JC, Torrecilla JS. Linear and non-linear
quantification of extra virgin olive oil, soybean oil, and sweet almond oil in blends
to assess their commercial labels. ] Food Compos Anal 2019;75(2019):70—4.

[12] Assaf H, Adly MA, Hussein MR. Aging and intrinsic aging: pathogenesis and mani-
festations. In: Farage MA, Miller KW, Maibach HI, editors. Textbook of aging skin.
Berlin, Heidelberg: Springer; 2016. p. 1—12.

[13] Bom S, Jorge J, Ribeiro HM, Marto J. A step forward on sustainability in the cosmetics
industry: a review. ] Clean Prod 2019;225:270—90.

[14] Calejja-Agius J, Muscat Baron Y, Brincat M. Skin ageing. Menopause Int
2007;13:60—4.

[15] Calleja-Agius J, Brincat M, Borg M. Skin connective tissue and ageing. In: Best
Practice & Research Clinical Obstetrics & Gynaecology. 27; 2013. p. 727—40. 5.

[16] Cavinato M, Waltenberger B, Baraldo G, Grade CVC, Stuppner H, Jansen-Diirr P.
Plant extracts and natural compounds used against UVB-induced photoaging. Bio-
gerontology 2017;18:499—516.

[17] Charles DAI, Amalraj A, Gopi S, Varma K, Anjana SN. Novel cosmeceuticals from
plants—an industry guided review. ] Appl Res Med Aromat Plants 2017;7:1—26.

[18] Choi EH. Aging of the skin barrier. Clin Dermatol 2019;37(4):336—45.


https://doi.org/10.1007/s10522-020-09865-z
https://doi.org/10.1007/s10522-020-09865-z

Anti-aging skincare: the natural and organic way 281

[19] Chung C, Sher A, Rousset P, McClements DJ. Use of natural emulsifiers in model
coffee creamers: physical properties of quillaja saponin-stabilized emulsions. Food
Hydrocoll 2017;67:111—9.

[20] Cioanca O, Hritcu L, Mihasan M, Trifan A, Hancianu M. Inhalation of coriander
volatile oil increased anxiolytic—antidepressant-like behaviors and decreased oxidative
status in beta-amyloid (1—42) rat model of Alzheimer’s disease. Physiol Behav
2014;131(2014):68—74.

[21] El-Boulifi N, Sanchez M, Martinez M, Aracil J. Fatty acid alkyl esters and mono-
unsaturated alcohol production from jojoba oil using short-chain alcohols for bio-
refinery concepts. Ind Crops Prod 2015;69:244—50.

[22] Emerald M, Emerald A, Emerald L, Kumar V. Perspective of natural products in
skincare. Pharm Pharmacol Int J 2016;4(3):00072.

[23] Faccio G. Plant complexity and cosmetic innovation. iScience 2020;23(8):101358. 2020.

[24] Farage MA, Miller KW, Elsner P, Maibach HI. Characteristics of the aging skin. Adv
Wound Care 2013;2:5—10. 1.

[25] Farage M, Miller KW, Elsner P, Maibach H. Intrinsic and extrinsic factors in skin
ageing: a review. Int J Cosmet Sci 2008;30.

[26] Farras M, Almanza-Aguilera E, Herndez A, Agusti N, Julve J, Fitd M, Castafier O.
Beneficial effects of olive oil and Mediterranean diet on cancer physio-pathology and
incidence. Semin Cancer Biol 2020;73:178—95.

[27] Figoli A, Marino T, Galiano F, Blasi E, Belsito EL, Liguori A, Leggio A, Rombola L,
Morrone LA. Potentiality of polymeric membranes in aromatherapy: application to
bergamot essential oil. Sep Purif Technol 2018;207(2018):166—78.

[28] Fonseca DFS, Vilela C, Pinto RJB, Bastos V, Oliveira H, Catarino J, Freire CSR.
Bacterial nanocellulose-hyaluronic acid microneedle patches for skin applications:
in vitro and in vivo evaluation. Mater Sci Eng C 2021;118(2021):111350.

[29] Geethanjali S, Venugopal V, Poonguzhali S, Maheshkumar K. Effect of clary sage oil as
an aromatherapy on cardiac autonomic function among patients with premenstrual
syndrome — a randomized controlled study. Obes Med 2020;18(2020):100193.

[30] Guaratini T, Gianeti MD, Campos PMBGM. Stability of cosmetic formulations
containing esters of Vitamins E and A: chemical and physical aspects. Int J Pharm
2006;327(1):12—6.

[31] Han X, Rodriguez D, Parker TL. Biological activities of frankincense essential oil in
human dermal fibroblasts. Biochimie Open 2017;4(2017):31—5.

[32] Hozumi H, Hasegawa S, Tsunenari T, Sanpei N, Arashina Y, Takahashi K, Konnno A,
Chida E, Tomimatsu S. Aromatherapies using Osmanthus fragrans oil and grapefruit oil
are effective complementary treatments for anxious patients undergoing colonoscopy: a
randomized controlled study. Complement Ther Med 2017;34(2017):165—9.

[33] Hughes B. Going natural. Professional Beauty; 2018. p. 110. Mar/Apr 2018).

[34] Ibrahim A. Factors affecting consumers’ purchase intention towards organic skincare
products. 2018.

[35] Kowalska H, Czajkowska K, Cichowska J, AndrzejLenart A. What’s new in bio-
potential of fruit and vegetable by-products applied in the food processing industry?
Trends Food Sci Technol 2017;67(2017):150—9.

[36] Kruglikov IL, Zhang Z, Scherer PE. Caveolin-1 in skin aging from innocent bystander
to major contributor. Ageing Res Rev 2019;55.

[37] Lambers H, Piessens S, Bloem A, Pronk H, Finkel P. Natural skin surface pH is on
average below 5, which is beneficial for its resident flora. Int J Cosmet Sci
2006;28(5):359—70.

[38] Lee DH, Oh JH, Chung JH. Glycosaminoglycan and proteoglycan in skin aging.
J Dermatol Sci 2016;83(3):174—81.



282  Anti-Aging Pharmacology

[39] Limbert G, Masen MA, Pond D, Graham HK, Sherratt M], Jobanputra R, McBride A.
Biotribology of the ageing skin—why we should care. Biotribology 2019;17(2019):75—90.

[40] Liu Y, Gao W, Koellmann C, Le Clerc S, Hiils A, Li B, Wang S. Genome-wide scan
identified genetic variants associated with skin aging in a Chinese female population.
J Dermatol Sci 2019;96(1):42—9.

[41] Maghami M, Afazel MR, Azizi-Fini I, Maghami M. The effect of aromatherapy with
peppermint essential oil on nausea and vomiting after cardiac surgery: a randomized
clinical trial. Complement Ther Clin Pract 2020;40(2020):101199.

[42] Malik A, Hoenig LJ. Can aging be slowed down? Clin Dermatol 2019;37(4):306—11.

[43] Mallard I, Bourgeois D, Fourmentin S. A friendly environmental approach for the
controlled release of Eucalyptus essential oil. Colloids Surf A Physicochem Eng Asp
2018;549(2018):130—7.

[44] Martin ME, Grao-Cruces E, Millan-Linares MC, Montserrat-de la Paz S. Grape (Vitis
vinifera L.) seed oil: a functional food from the winemaking industry. Foods
2020;9(2020):1360.

[45] McClements DJ, Gumus CE. Natural emulsifiers — biosurfactants, phospholipids,
biopolymers, and colloidal particles: molecular and physicochemical basis of functional
performance. Adv Colloid Interface Sci 2016;234:3—26.

[46] Mir SA, Dar BN, Wani AB, Shah MA. Effect of plant extracts on the techno-
functional properties of biodegradable packaging films. Trends Food Sci Technol
2018;80:141—54.

[47] Moeini R, Memariani Z, Asadi F, Bozorgi M, Gorji N. Pistacia genus as a potential
source of neuroprotective natural products. Planta Med 2019;85(17):1326—50.

[48] Mota AH, Sousa A, Figueira M, Amaral M, Reis CP. Chapter 19-natural-based
consumer health nanoproducts: medicines, cosmetics, and food supplements. In:
Handbook of Functionalized Nanomaterials for Industrial Applications, Micro and
Nano Technologies; 2020. p. 527—78.

[49] Mwinga JL, Makhaga NS, Aremu AO, Otang-Mbeng W. Botanicals used for cosmetic
purposes by Xhosa women in the Eastern Cape, South Africa. S AfrJBot 2019;126:4—10.
https://doi.org/10.1016/5.5ajb.2019.03.038.

[50] Namkoong J, Kern D, Riggs M, Holley K, Knaggs HE. 667 A facial treatment
cleansing device enhanced delivery of topical skin care products. J Invest Dermatol
2018;138:S113.

[51] Nowak K, Jablonska E, Ratajczak-Wrona W. Controversy around parabens: alterna-
tive strategies for preservative use in cosmetics and personal care products. Environ Res
2020:110488.

[52] Palla C, Hegel P, Pereda S, Bottini S. Extraction of jojoba oil with liquid CO2 +
propane solvent mixtures. ] Supercrit Fluids 2014;91(2014):37—45.

[53] Patra JK, Das G, Lee S, Kang SS, Shin HS. Selected commercial plants: a review of
extraction and isolation of bioactive compounds and their pharmacological market
value. Trends Food Sci Technol 2018;82(2018):89—109.

[54] Petry T, Bury D, Fautz R, Hauser M, Huber B, Markowetz A, Teichert T. Review of
data on the dermal penetration of mineral oils and waxes used in cosmetic applications.
Toxicol Lett 2017;280:70—8.

[55] Poljsak B, Dahmane R, Godic A. Intrinsic skin aging: the role of oxidative stress. In:
Acta Dermatovenerol Alp Pannonica Adria. vol 2; 2012.

[56] Ramalhete C, Mulhovo S, Lage H, Ferreira MJU. Triterpenoids from momordica
balsamina with a collateral sensitivity eftect for tackling multidrug resistance in cancer
cells. Planta Med 2018;84(18):1372—9.

[57] Ribeiro SAO, Nicacio AE, Zanqui AB, Biondo PBF, deAbreu-Filho BA,
Visentainer JV, Gomes STM, Matsushita M. Improvements in the quality of sesame oil


https://doi.org/10.1016/j.sajb.2019.03.038

Anti-aging skincare: the natural and organic way 283

obtained by a green extraction method using enzymes. LWT Food Sci Technol
2016;65(2016):464—70.

[58] Robinson C, Hartman RF, Rose SD. Emollient, humectant, and fluorescent o, -un-
saturated thiol esters for long-acting skin applications. Bioorg Chem 2008;36(6):265—70.

[59] Safdar A, Zakaria R, Ab Aziz CB, Rashid U, Khairunnuur Fairuz Azman K. Goat milk
attenuates mimetic aging related memory impairment via suppressing brain oxidative
stress, neurodegeneration and modulating neurotrophic factors in d-galactose-induced
aging model. Biogerontology 2020;(2019):1—14.

[60] Shishir MRI, Karim N, Gowd V, Zheng X, Chen W. Liposomal delivery of natural
product: a promising approach in health research. Trends Food Sci Technol
2019;85(2019):177—200.

[61] Strnadova K, Sandera V, Dvorankova B, Kodet O, Duskova M, Smetana K, Lacina L.
Skin aging: the dermal perspective. Clin Dermatol 2019;37(4):326—35.

[62] Tan CX. Virgin avocado oil: an emerging source of functional fruit oil. ] Funct Foods
2019;54(2019):381—92.

[63] Tarun J, Susan J, Suria J, Susan V], Criton S. Evaluation of pH of bathing soaps and
shampoos for skin and hair care. Indian ] Dermatol 2014;59(5):442—4.

[64] Tasan E, Ovayolu O, Ovayolu N. The effect of diluted lavender oil inhalation on pain
development during vascular access among patients undergoing haemodialysis. Com-
plement Ther Clin Pract 2019;35(2019):177—82.

[65] Tobin DJJJ. Introduction to skin aging. J Tissue Viability 2017;26(1):37—46.

[66] Tsatsou F, Trakatelli M, Patsatsi A, Kalokasidis K, Sotiriadis D. Extrinsic aging: UV-
mediated skin carcinogenesis. Dermatoendocrinol 2012;4(3):285—97.

[67] Varma SR, Sivaprakasam TO, Arumugam I, Dilip N, Raghuraman M, Pavan KB,
Rafig M, Paramesh R. In vitro anti-inflammatory and skin protective properties of
Virgin coconut oil. ] Tradit Complement Med 2019;9(1):5—14.

[68] Vermaak I, Kamatou GPP, Komane-Mofokeng B, Viljoen AM, Beckett K. African
seed oils of commercial importance — cosmetic applications. S Afr ] Bot
2011;77(4):920—33.

[69] Wang X, Wu ]J. Modulating effect of fatty acids and sterols on skin aging. ] Funct Foods
2019;57(2019):135—40.

[70] Watanabe K. Chapter 32 - skin care cosmetics. In: Sakamoto K, Lochhead RY,
Maibach HI, Yamashita Y, editors. Cosmetic science and technology. Amsterdam:
Elsevier; 2017. p. 551—60.

[71] Wen P, Zong MH, Linhardt RJ, Feng K, Wu H. Electrospinning: a novel nano-
encapsulation approach for bioactive compounds. Trends Food Sci Technol
2017;70:56—68.

[72] Xu X, Xiao W, Zhang Z, Pan J, Yan Y, Zhu T, Nie H. Anti-pruritic and anti-
inflammatory effects of oxymatrine in a mouse model of allergic contact dermatitis.
J Dermatol Sci 2018;91(2):134—41.

[73] Yagi M, Yonei YJ. Glycative stress and anti-aging: 6. Glycative Stress and Kidney
Disease. 4; 2017. p. 275—8. 1.

[74] Yarkent C, Giirlek C, Oncel SS. Potential of microalgal compounds in trending natural
cosmetics: a review. Sustain Chem Pharm 2020;17(2020):100304.

[75] Zouboulis CC, Ganceviciene R, Liakou AI, Theodoridis A, Elewa R,
Makrantonaki E. Aesthetic aspects of skin aging, prevention, and local treatment. Clin
Dermatol 2019;37(4):365—72.

[76] Zouboulis CC, Makrantonaki E, Nikolakis D. When the skin is in the center of in-
terest: an aging issue. Clin Dermatol 2019;37(4):296—305.



284  Anti-Aging Pharmacology

Further reading

[1] Azman K. Goat milk attenuates mimetic aging-related memory impairment via sup-
pressing brain oxidative stress, neurodegeneration and modulating neurotrophic factors
in d-galactose-induced aging model. Biogerontology 2019:1—14.

[2] Zhao T, Yan X, Sun L, Yang T, Hu X, He Z, Liu F, Liu X. Research progress on
extraction, biological activities and delivery systems of natural astaxanthin. Trends Food
Sci Technol 2019;91:354—61.



	12 - Anti-aging skincare: the natural and organic way

	1. Introduction
	2. Current global trends
	3. The effects of skin aging
	4. Changes in connective tissues and skin surface pH in aging skin
	5. Intrinsic and extrinsic aging factors
	6. Natural and organic skincare
	7. Natural anti-aging ingredients groups
	7.1 Foundation ingredients
	7.2 Functional ingredients
	7.3 Active botanicals
	7.4 Additives
	7.5 Aromaceuticals

	8. Conclusion
	References
	Further reading


