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ABSTRACT : Nanoparticles-based in cosmetic arena is becoming trending in variety of product segments.
Various international and local brands are implementing this nanotechnology as an innovative approach to
offer high quality and efficacy of their cosmetic products. Cosmeceutical are the latest growing segment to the
health care industry and are described as cosmetic product with drug like activities and the use has been risen
over the years. In the cosmeceutical arena nanotechnology plays a very important role. Cosmeceuticals which
are based on nanotechnology offers various advantages like it increase the bioavailability of the drug and hence
it also prolonged the effect of cosmetics. This review outlines the various nanocarrier which are used in
Cosmeceuticals, the nanotechnology based Cosmeceutical product which are already in the market and recent
advances in the nanotechnology.
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l. INTRODUCTION

Nanotechnology is that branch of technology which deals with the creating structures that are less than
100nm long[1] It is the manipulation of the matter on the atomic, molecular scale at least one dimension sized
from 1 to 100nm. Applied science is incredibly broad because it includes organic Chemistry, surface science,
molecular biology etc [2][3] Nanotechnology helps in reversing the aging at various cellular level.
Nanotechnology is being used within in the formulation of cosmetics to shield the skin from the harmful
sunlight. The different varieties of nanomaterials/nanocarriers which are used in cosmetics include Liposome,
Niosome, Solid Lipid Nanoparticle(SLN), Nanosphere, Nanoemulsion, Gold nanoparticles, dendrimer etc.
Cosmetics are the product which is used to beautify the skin[4] Cosmetics are the external preparation which are
applied on the external parts of the body[5][6]The Food and Drug Administration (FDA) has defined cosmetics
as “particles intended to be applied onto human bodies or any part thereof for cleansing, beautifying, promoting
attractiveness,or altering the appearance” (U. S. Food, and Drug Administration, 2018)[7]

Nowadays cosmetics are considered as essential parts in life. They are not only attract the people
towards it however it conjointly imparts the physiological effect. Within the last 2- 4 decades it has gained tons
of recognition in both in males and females [8] The most popular cosmetics are powders and cream.
Cosmeceuticals are defined as a cosmetic product which may have medicinal or drug like benefits[9] It may be
derived naturally or is also synthesized with chemicals.The term Cosmeceuticals was created in 1990s from
cosmetic and pharmaceutics[10]

Nanoparticles are divided into the two categories

1. Nanospheres

2. Nanocapsules

Nanosphere are defined as homogenous matrix systems where in a dispersed or dissolved active compound is
absorbed on the surface or entrapped within the polymeric matrix structure through the solid sphere[11]
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Nanocapsules are colloidal nanobubbles in which the core(Oily or aqueous) is surrounded by a polymeric
membrane with specific properties.[12]

- Drug reservoir

~— Polymer coat

Nanocapsule

Types of Nanocarriers used for Cosmeceuticals
There are various types of novel carriers are used in cosmeceuticals as shown in figure

Niosomes

Nanocarriers ‘ NLC

Gold Polymers Nanoemulsio
Nanoparticles Omes n

LIPOSOME:
Liposomes

Liposomes
Biodegradable, Non-toxic in nature. Liposome (meaning lipid body) is defined as a vesicle of lipid

bilayer enclosing an aqueous compartment.The lipid most commonly used is phospholipid, Sphingolipids,
glycolipids and sterols have also been used to prepare liposomes. Their size ranges from 25 — 5000 nm.
Liposomes can be prepared by disrupting the biological membrane(such as by Sonication )[13,14]
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Advantages:

1. Liposomes can encapsulate and transport water-soluble ingredients in their polar cavity and oil soluble
ingredients in their hydrophobic cavity[15]

2.Liposomes increased the stability of the medicament by using the process of encapsulation[16]

3. Provides the selecting targeting to the tumor tissues e.g. liposomal doxorubicin[17]

Product name Marketed by
Moisture Liposome Cosme decorate
Liposome Day Cream Janice carol
AzelacRU Liposomal Serum Sesderma

Herbal Liposomal toner Avrboretum skincare
Dermosome Microfluidics

NIOSOME:
Niosomes are microscopic lamellar structures which composed of non-ionic surfactants and

cholesterol[18] The niosomes have amphiphillic bilayers structure in a way that polar region is oriented outside
and inside the vesicles where the hydrophilic drug will be entrapped and non-polar region is formed within the
bilayers where hydrophobic drug can be entrapped as shown[19]
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Product name Marketed by
Identik masque floral repair Identik
Absolute white cream Lancome
Niosome + Lancome

Various Marketed formulations of Niosomes
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Dendrimers

Dendrimers are branched , artificial polymers with bedded arthicetures. Their name is derived from the
Greek word “dendron” which suggests “tree” and refers to the distinctive organization of polymer units.
Because of variety of distinctive features: nanoscale size, monodispersity, manipulable surface modification,
water-solubility and multivalency, they has been mainly applied to drug delivery research.The first dendrimers
were created by Fritz VVogtle in 1978, R.G. Denkewalter at Allied Corporation in 1981. When the core of a
dendrimer is removed, a number of identical fragments found called as dendrons . The quantity of dendrons
depending on the multiplicity of the central core (2, 3, 4 or more). A dendron will be divided into completely
different regions: the core, branches (interior) and finish groups ( periphery ). The quantity of branch points that
are moving outward from the core of the dendron to its edges defines its generation (G-1, G-2, G-3,G-4,G-5).
Dendrimers of upper generations are larger, additional branched and have additional finish groups at their edge
than dendrimers of lower generations.[20,21,22]

Generation ane

Generation two

Ganeration three

Perighery

= Dendron

Solid Lipid Nanoparticles(SLN)

SLN are sub micron colloidal carriers bringing from 50 to 1000nm,which are composed of dispersed in water or
in aqueous surfactant solution, Physiological lipid [23,24,25]

Advantages of SLN [26,27]

1. Better control over release kinetics of encapsulated compounds.

2. No additional Solvent required.

3. Very high long term stability.

Disadvantages of SLN[28,29]

1.Unpredicted gelatine Tendency

2. Particle Growth

Gold Nanoparticles

Gold nanoparticles are the small gold particles with the diameter of 1 to 100nm which once dispersed
in water are also known as colloidal gold[30] The electronic and optical properties of gold nanoparticles are
compatible by changing the size,shape,surface chemistry. Because of their strong antifungal and antibacterial
properties Gold nanoparticle has become the valuable material in the cosmetic industries. These nanoparticles
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are used in such products like lotions, antiaging creams,Deodrants etc[31] Big company like L’oreal Paris are
using gold nanoparticles to obtaining the most effective lotions and creams [32]

Polymersomes

Polymersomes comes under the category of artificial vesicles, tiny hollow spheres which encloses a
solution. Polymersomes are made of using amphiphilic synthetic block copolymersto form the vesicle
membrane, and should have radious ranging from 50 nm to 5 um or more[33,34] They shows more stability in
comparison to liposomes because of thick and rigid bilayer. Most reported polymersomes are those which
contain an aqueous solution in their core and are very useful for encapsulating and shielding sensitive
molecules, such as drugs, enzymes, other proteins and peptides, and DNA and RNA fragments[35,36] A
physical barrier is provided by polymersome which isolates the encapsulated material from external materials,
such as those which are found in biological systems. Polymerosomes are frequently used in cosmetic industries
and several patent has been filed for it[37,38]

Nanoemulsion

Nanoemulsions are isotropic dispersed systems of two non miscible liquids, normally it consist of an
oily phase which is dispersed in an aqueous phase, or an aqueous phase dispersed in an oily phase, forming
droplets or oily phases of nanometric sizes. Nanoemulsions typically have the next loading capacity for
oleophilic active ingredients than microemulsions, which might be beneficial in some applications.[39]

Nanoemulsions are thermodynamically unstable systems, in distinction to microemulsions, because
some nanoemulsions need significant energy to be formed[40]Three methods are most frequently used to
prepare nanoemulsions: high-pressure homogenization, microfluidization, and phase-inversion temperature
methodology[41]

Oil roplet Hplohonic g
Hydrophilic Head
850 50 nm .
. Hydrophobic Tail
Emulsifier
' Emulsifier Molecule
0/W Nanoemulsion
Product name Marketed by

Vitacos Vita Herb Nano vital | Vitacos Cosmetics
whitening cream

Vitacos Vita Herb Nano vital | Vitacos Cosmetics
whitening Essence

Vital nanoemulsion A-VC Marie Housie

Nanocream Sinerga

Various Marketed Formulation of Nanoemulsion

Nanostructured Lipid Carriers (NLC)

Nanostructured lipid carriers (NLC) are a delivery system in which it consists of partial crystallized
lipid particles with the size range of 100 nm and are dispersed in an aqueous phase which contains an
emulsifier[42] The main components of NLC are Lipids, Water, Emulsifier. The size ranges of particles are 10
to 1000nm. It can be administered via Oral, Ocular, topical and intravenous route[43] NLC divided into the 3
categories on the basis of structure namely Imperfect Type, Multiple Type, Amorphous Type .
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Type 1: Imperfect Type

Solid and liquid lipids are blended.The difference in the structure of lipids and special requirements in the
crystallization process lead to a highly imperfect lipid matrix[44]

Type 2: Multiple Type

The multiple oil/fat/water,drug can be accommodated in the solid, but at increased solubility in the oily parts of
the lipid matrix.[45]

Type 3: Amorphous Type

Lipids are mixed in a way that prevents them from crystallizing. The lipid matrix is solid but in a amorphous
state. Eg. Hydroxy Octscosanylhydroxy Stearate.[46]

Limitation of NLC

1. Poor Drug Loading Capacity.

2. Relatively High water content of dispersions

3. Drug Expulsion afterPolymeric Transition during Storage.

Product name Marketed by
Regeneration cream Scholl
Intensive serum Nanorepair | Dr. Rimpler
Q10

lope supervital extra Moist | Amore pacific
eye cream

List of Marketed products of NLCsssss

Major Classes of Nanocosmeceuticals
1. Sunscreen

Sunscreen is also known as sunblock, is a lotion, spray, gel, foam (such as an expanded foam lotion or
whipped lotion), stick or other topical product that absorbs or reflects a number of the sun ultraviolet (UV)
radiation and therefore helps shield against sunburn. Diligent use of sunblock may also slow or quickly stop the
event of wrinkles, dark spots and sagging skin[47] On the basis of mode of action, sunblocks can be divided
into two parts physical sunscreens (i.e., zinc oxide and titanium dioxide, which stay on the skin surface and
mainly deflect the sunlight) or chemical sunscreens (i.e., UV organic filters, which absorbs the UV light)[48]
2. Moisturizer

Moisturizer are available in the form of lotions, creams, ointments, bath oils, or soap substitutes .
Petrolatum the most effective emollient. Emollient cosmetics might in addition contain antioxidants
, ceramides, emulsifiers, fragrances, humectants, penetration enhancers, preservatives, and solvents. Some
products are marketed as having anti-wrinkle and skin improvement effects. Several plant and animal extracts
have been claimed to impart the skin benefits, with little scientific proof.[49] .Humectant are the substance
which have water attracting properties[50] One important group of humectant is the alpha hydroxyl acids. Other
substance used are urea, glycerine, propylene glycol.etc[51]
3.Hair care

Hair care is that the overall term for hygiene and cosmetology include the hair which grows from the
human scalp, and to a lesser extent facial, pubic and other different body hair. Hair care routines may be differ
according to person's culture and therefore the physical characteristics of one's hair, Hair might be colored,
trimmed, shaved, plucked or otherwise removed with such treatments like waxing, sugaring and threading[52]
Hair care services are mainly offered in salons, barber shops and day spas, and some products are available
commercially for home use. Hair Cosmetics can be categorized into two, which are those that work on the
exocuticle (Shampoo,conditioner,serums,hair spray,waxes,gels) and those that work on the cortex( Hair
colour,bleaching agents)[53]
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4.Lip Balm:

The primary purpose of balm is to provide an occlusive layer on the lip surface to seal wetness in lips
and shield them from external exposure. Dry air, cold temp, and wind all have a drying result on skin by
drawing wetness removed from the body[54] Lips are significantly vulnerable because the skin is so thin, and
thus they are often the first to present signs of dryness. Occlusive materials like waxes and petroleum
jelly prevent moisture loss and maintain lip comfort whereas flavorants, colorants, sunscreens, and numerous
medicaments will offer extra,specific advantages..Lip balm may be applied wherever a finger is employed to use
it to the lips, or in a lipstick-style tube from that it may be applied directly[55] Lip balm was initially marketed
in the 1880s by Charles Browne Fleet though its origins may be traced to earwax[56]

5. Nail care:

Nair care is the another class which comes under cosmeceuticals. Nailpaints which are made from the
technique of nanotechnology have the advantage that it enhance the durability and drying will be fast[57]Care of
the fingernails and toenails. Several nail issues are because of poor nail care. Following recommendations are
followed for maintaining nail health include keeping nails clean and dry to keep bacteria and other infectious
organisms from grouping beneath the nails, cutting nails straight across with only slight rounding at the tip,
using a fine-textured file to keep nails shaped and free of snags[58]

6.Skin cleanser

Skin is roofed with the hydrolipid film that completely depends on the area of the body,contains the
secretion from the oleaginous glands The term cleanser refers to a product that cleans or removes dirt or other
different substances from the skin. Cleansers that have active ingredients are more appropriate for greasy skins
to prevent breakouts. However they will overdry and irritate dry skin, this may make the skin appear and feel
worse[59]Dehydrated skin might need a creamy lotion-type cleanser. These are normally too mild to be
effective on oily or even normal skin,however dry skin needs abundant less cleansing power. It might be a good
idea to pick a cleanser that is alcohol-free for use on dry, sensitive, or dehydrated skin[60]

Various nanotechnology based cosmeceutical product in the market
Product Name Marketed By Marketing Claim Uses

Primordiale Optimum Lip Lancome It delivers vitamin E via nanocapsule | Lip Treatment
technology to reduce the lip bleeding
and feathering due to fine lines and
wrinkles

Eye contour Nanolift Euoko Based on the Nanocapsules technology, | Antiwrinkle antiaging
it also provide instant smoothness, and
gives radiance to the eye area and also
dimishes the appearance of dark circle
and puffiness

Hydra Zen Cream Lancome Nanocapsules of pure vitaminE provide | Moisturizer
powerful antioxidant protection. A light
touch of self tanner ensure a natural,
healthy glowing skin.

Nano Gold Firming Treatment Chantecaille Small nanoparticles of pure gold are | Antiaging
bound to silk microfibers to firm and
tone skin,while it delivers anti
inflammatory healing

Cosil whitening Mask Natural Korea It is made with the nanocolloidal silver | Facemask
used for the effect of getting ridof germs
from your face, soothing the skin
condition and keeping the skin radiant
and soft

LifePak Nano Pharmanex It is a nutritional antiaging program | facegel
formulated to nourish and protect
cells,tissues and organs in the body with
the purpose of guarding against the
ravages of aging

DiorSnow PureUV Base SPF 50 | Dior It contains nano Uv filters for | Sunscreen
Ultraprotection against the damaging
effects of UV rays

RecentAdvancesincosmeceuticals
The development of nanotechnology has become a very important section for ancient industries
because of the increasing client demand for improved products[61] Recently USFDA has published a paper on
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an Import Alert 66-38, for skin care products[62] This is because there are various skin care products in the
market which assert that the products control the aging process. According to USFDA, A claim like “molecules
absorb and expand, exerting upward pressure to elevate wrinkles upward” may be a claim for associate inner
structural change that will typically cause a product to be a drug. FDA has expressed such claims are unlawful
on cosmetic labeling.

The regulation conjointly needs that all marketed cosmetics and sunscreens using nanoparticles can be
tested one by one for the safety pupose. Cosmetic product containing nanomaterials should be notified by
electronic means to the commission, providing knowledge on identification, specification, quantity,
pharmacology profile, safety data, and predictable exposure conditions. Such natification should be occur within
six months before a cosmetic product containing nanomaterials is placed on the market[63] Many
cosmeceuticals alter the physiological processes within the skin, however makers avoid holding clinical trials
and create the precise claims to avoid subjecting their products to high priced and extended approval process by
FDA. New and strange challenges are being faced by the cosmetic trade[64]

. CONCLUSION
Cosmeceuticals are now an integral part of aesthetic medicine and the growth of the cosmeceuticals are
increasing day by day . The unique category of the product gives patient access to cosmetics containing
beneficially active ingredients that can be use to enhance the skin appearance. Nanotechnology based
cosmecueticals should be designed and sold in a way that fully respect the health of consumers and the
environment

REFERENCE
[1]. A.D. Maynard, Nanotechnology: A Research Strategy For Addressing Risk , PEN,2006
[2]. Robert, F.S. (2005). EPA ponder voluntary Nanotechnology Regulations. Science 309: 36.
[3]. Taylor and Francis(2007) “A Handbook on Nanoscience, Engineering and Technology” 2™ Edition
[4]. A. Gautam and R. Singh Vijayaraghavan, “Dermal Exposure of Nanoparticles: an understanding,” Journal of Cell and Tissue
Research, vol.11, no.1, page no.2703-2708, 2011
[5]- S. Mukta and F.Adam, “ Cosmeceuticals in day to day clinical Practice,” Journal of Drugs in Dermatology, Vol.9, page no. 62-69,

2010
[6]. Millikan LE (2001). Cosmetology, cosmetics, cosmeceuticals: Definition and regulations. Clinical Dermatology. 19(4): 371-374
[7]. US Food and Drug Administration, “Is it a cosmeticc a drug, or both? (or is it soap?),”
http://www.fda.gov/cosmetics/quidancecomplianceregulatoryinformation/ucm074201.htm.
[8]. Sharma K Gaurav, Gadiya Jayesh and Dhanawat Meenakshi “Textbook of Cosmetic Formulations”. Page no. 3

[9]. Choi CM, Berson DS(2006). Cosmeceuticals, Semin. Cutan. Med. Surg. 25(3): page no. 163-168

[10]. Dooley, T.P. 1997. “Drug Discovery Approaches for Developing Cosmeceuticals”. Advanced skin care and cosmetics Products.
Southborough: IBC Library Series

[11]. B. Mamo, “Literature review on Biodegradable Nanospheres for Oral and Targeted Drug Delivery,” Asian Journal of Biomedical
and Pharmaceutical Sciences, vol. 05, no. 51, pp. 01-12, 2015.View at: Publisher Site | Google Scholar

[12].  Benita. S. 1998. Microparticulate drug delivery systems: release kinetic models. Microspheres, Microcapsules and Liposomes (the
MML Series). R. Arshady (Ed.), Citrus Books, London, pp. 255- 278.

[13]. RevaT, Vaseem AA, Satyprakash S, Md. Khalid JA. Liposomes: The Novel Approach in Cosmeceuticals, World J Pharm Science
2015: 4(6): 1616-40

[14].  Scholtz JC. Liposomes as Drug Delivery System. 2010

[15].  Nastruzzi C, EspositoE,Walde P,“Stability of Liposomes in Dermatological Preparations”. J Appl Cosmetol.1993: 77-91

[16].  Vinardell MP, Mitjans M. Nanocarriers for delivery of antioxidants on the skin. Cosmetics . 2015, 342-354

[17]. Lohani A, Verma A, Joshi H, Yadav N, Karki N” “ Nanotechnology based Cosmeceuticals” ISRN Dermatol 2014

[18].  S. Duarah, K.Pujari, R.D. Durai, and V.H.B. Narayanan“Nanotechnology Based Cosmeceuticals” A review International Journal of
applied Pharmaceutics,vol. 8, no. 1, pp8-12,2016.

[19]. A.Gandhi, A. Paul, “ Current Trends in Niosomes as Vesicular Drug delivery System”. Asian Journal of Pharmacy and Life
Science, vol.2. pp. 339,2012

[20]. Tomalia DA, Baker H, Dewald JR, Kallos G, Martin S, Roeck J, Smith P.A new class of polymers: Starbust- dendritic
macromolecule. Polym. J. 1985,17, 117-132

[21]. F. Vogtle E, WeberA. Chem.Int. Ed. Engl,1974 , 13, 814-815

[22]. Newkome GR, Yao ZQ, Baker GR, Gupta VK. Cascade Molecule: A New Approach to Micelles . J. Org. Chem.1985,50.

[23].  Rainer H. Muller, Karsten Mader and Sven Gohlaa, Eur. J. Pharm. Biopharm., 50(1), 161-177(2000)

[24].  Melike Uner, gulgun Yener, Int. J. Nanomedicine, 2(3), 289-300(2007)

[25]. S. Mukherjee, S. Ray and R.S Thakur, Ind. J. Pharm. Sci., 349-358(2009)

[26]. Wolfgang Mehnartband Karsten Mader, Adv. Drug. Delivery ., Rev., 47, 165-196 (2001)

[27].  Rainer H. Muller, Karsten Mader and Sven Gohlaa, Eur. J. Pharm. Biopharm., 50(1), 161-177(2000).

[28].  Houli Li, Xiaobin Zhao, Yukun Ma and Guangxi Zhai, Ling Bing Li and Hong Xiang, Lou. J. Cont. Release, 133, 238-244(2009).

[29].  Melike Uner, gulgun Yener, Int. J. Nanomedicine, 2(3), 289-300(2007).

[30]. K. Lata, K.J. Arvind, N. Laxmana, and S. Rajan, “ Gold Nanoparticles: Prepartion, Characterization and its stability in buffer,” A
Journal of Nanotechnology and its application, VVol.17, 1-10,(2014).

[31]. A.K. Khan, R. Rashid, G. Murtaza, and A. Zahra, “ Gold Nanoparticles: Synthesis and application in drug delivery,” Tropical
Journal of Pharmaceutical Research, vol13, no.7, 1169-1177,(2014).

[32]. A.S Thakor, J. Jokerst, C. Zavaleta, T.F. Massoud, and S.s. Gambhir, “ Gold Nanoparticles: a revival in precious metal
administration to patients,” Nanoletters, Voll1, 4029- 4036, (2001).

[33]. M. Ambikanandan, Challenges in Delivery of Therapeutic Genomics and Proteomics, Elsevier, 2011.

WwWW.ijpsi.org 50|Page


http://www.fda.gov/cosmetics/guidancecomplianceregulatoryinformation/ucm074201.htm
https://doi.org/10.15272/ajbps.v5i51.761
https://scholar.google.com/scholar_lookup?title=Literature%20review%20on%20Biodegradable%20Nanospheres%20for%20Oral%20and%20Targeted%20Drug%20Delivery&authorB__Mamo=&author_%E2%80%9C=&publication_year=2015

Use of Nanotechnology in Cosmeceuticals: A Review

[34].

[35].
[36].
[37].
[38].
[39].
[40].

[41].
[42].

[43].
[44].

[45].
[46].
[47].
[48].
[49].

[50].
[51].

[52].
[53].

[54].
[55].
[56].
[57].
[58].
[59].

[60].
[61].

[62].
[63].

[64].

Nidhi Kushwaha " Use of Nanotechnology in Cosmeceuticals: A Review". International :
Journal of Pharmaceutical Science Invention(1JPSI), vol. 09(01), 2020, pp.43-51. :
1
|

S.-H. Kim,H. C. Shum, J. W. Kim, J.-C. Cho, and D. A. Weitz, “Multiple polymersomes for programmed release of multiple
components,” Journal of the American Chemical Society, vol. 133, no. 38, pp. 15165-15171, 2011.View at: Publisher Site | Google
Scholar

D. E. Discher and A. Eisenberg, “Polymer vesicles,” Science, vol. 297, no. 5583, pp. 967-973, 2002.View at: Publisher
Site | Google Scholar

H. Bermudez, A. K. Brannan, D. A. Hammer, F. S. Bates, and D. E. Discher, “Molecular weight dependence of polymersome
membrane structure, elasticity, and stability,” Macromolecules, vol. 35, no. 21, pp. 8203-8208, 2002.View at: Publisher
Site | Google Scholar

https://patents.google.com/patent/US20130171274.

https://patents.google.com/patent/KR101659314B1/en.

P. Shah, D. Bhalodia, and P. Shelat, “Nanoemulsion: A pharmaceutical review,” Systematic Reviews in Pharmacy, vol. 1, no. 1, pp.
24-32, 2010.View at: Publisher Site | Google Scholar

P. P. Ronak and R. J. Jay, “An overview on nanoemulsion: a novel approach,” International Journal of Pharmaceutical Sciences and
Research, vol. 3, no. 12, pp. 4640-4650, 2012.View at: Google Scholar

S. Ozgun, “Nanoemulsions in cosmetics,” Nanomaterials and Nanotechnology.View at: Google Scholar

June IM, Davange RM, Salunkhe KS, Chaudhari SR, Deshmukh PD, et al. (2016) Nanostructured lipid carrier: Novel drug delivery
system. J Adv Drug Deliv 3: 7-16.

Xia Q, Wang H (2010) Preparation and characterization of coenzymes Q-10 loaded NLC. NSTI-Nanotech 3: 498-501.

Shah R, Eldridge D, Palombo E, Harding I (2015) Lipid Nanoparticles: Production, Characterization and Stability. Briefs Pharm Sci
Drug Dev 1: 11-23.

Jaiswal P, Gidwani B, Vyas A (2016) Nanostructured lipid carriers and their current application in targeted drug delivery. Artif
Cells Nanomed Biotechnol 44: 1-14.

Radtke M, Miller RH (1991) Nanostructured Lipid Carriers: A novel generation of solid lipid drug drug Carriers. Pharmaceutical
Technology Europe 17: 1-4.

Freund,R.M.2010.A More Beauitful You: Reverse Aging Through Skin Care,Plastic surgery and Lifestyle Solutions.New York
Publishing Co.Inc

T. G. Smijs and S. Pavel, “Titanium dioxide and zinc oxide nanoparticles in sunscreens: focus on their safety and
effectiveness,” Nanotechnology, Science and Applications, vol. 4, no. 1, pp. 95-112, 2011.View at: Google Scholar

D. A. Glaser, “Anti-aging products and cosmeceuticals,” Facial Plastic Surgery Clinics of North America, vol. 12, no. 3, pp. 363—
372, 2004.View at: Publisher Site | Google Scholar

Middleton,J.1974.” Development of a skin cream designed to reduce dry and flaky skin,”J. Soc. Cosmet.Chem.,25(8),pp. 519-534
Loden, M.2005. ““ Moisturizers” in P. Elsner and H.I. Maibach(eds.) Cosmeceuticals and Active Ingredients: Drugs versus
Cosmetics, Cosmetics Science and Technology Series. Boca Raton: Taylor and Francis.

Madnani,N. And K. Khan.2013. “ Hair Cosmetics.” Indian J.Dermatol., Venereol and Leprol.,79(5), pp. 654-667

J. Rosen, A. Landriscina, and A. Friedman, “Nanotechnology-Based Cosmetics for Hair Care,” Cosmetics, vol. 2, no. 4, pp. 211-
224, 2015.View at: Publisher Site | Google Scholar

P. J. L. Viladot, G. R. Delgado, and B. A. Fernandez, “Lipid nanoparticle capsules.,” European Patent 2549977A2, January
2013.View at: Google Scholar

Sesderma fillderma lips lip volumizer, https://www.dermacaredirect.co.uk/sesderma-fillderma-lip.html.

"The History of Chapstick - The History of Carmex". About.com. Retrieved 2010-06-30.

H. Bethany, “Zapping nanoparticles into nail polish,” Laser Ablation Method Makes Cosmetic and Biomedical Coatings in a Flash,
vol. 95, no. 12, p. 9, 2017.View at: Google Scholar

NanoLabs, http://nanolabs.us/press-releases/green-chemistry-and-new-thinking-at-playas-nano-labs-ctle-receives-provisional-
patent-for-unique-nanotech-nail-polish/.

K. Ertel, “Personal cleansing products: properties and use,” in Cosmetic Formulation of Skin Care Products, Z. D. Draelos and L.
A. Thaman, Eds., pp. 32-36, Taylor & Francis, New York, NY, USA, 2006.View at: Google Scholar

Lambers H, Piessens S, Bloem A, Pronk H, Finkel P (October 2006). International Journal of Cosmetic Science. 28 (5),pp. 359-370
Calster GV, Bowman DM. Regulatory Design for New Technologies: Spaghetti Junction or Bauhaus Principles for Regulating
Innovative Cosmetic Products. 2009; XXV, 94:75-93

U.S Food and drug Administration,” Import Alert 66-38”,http://www.access data.fda.gov/cms_ia/importalert 188.html.
“Nanomaterials and the EU Cosmetics Regulation: Implications for Your Company,” http:// www.gcimagazine.com/
business/management/regulation/143553126.htmlI?pa.View at: Google Scholar

B. M. Sandoval, Perspectives on FDA's Regulation of Nanotechnology: Emerging Challenges and Potential Solutions, vol. 8,
Institute of Food Technologist, 4 edition, 2009

WwWw

.jpsi.org 51|Page


https://doi.org/10.1021/ja205687k
https://scholar.google.com/scholar_lookup?title=Multiple%20polymersomes%20for%20programmed%20release%20of%20multiple%20components&authorS_-H__Kim=&author_H__C__Shum=&author_J__W__Kim=&author_J_-C__Cho=&authorD__A__Weitz=&author_%E2%80%9C=&publication_year=2011
https://scholar.google.com/scholar_lookup?title=Multiple%20polymersomes%20for%20programmed%20release%20of%20multiple%20components&authorS_-H__Kim=&author_H__C__Shum=&author_J__W__Kim=&author_J_-C__Cho=&authorD__A__Weitz=&author_%E2%80%9C=&publication_year=2011
https://scholar.google.com/scholar_lookup?title=Multiple%20polymersomes%20for%20programmed%20release%20of%20multiple%20components&authorS_-H__Kim=&author_H__C__Shum=&author_J__W__Kim=&author_J_-C__Cho=&authorD__A__Weitz=&author_%E2%80%9C=&publication_year=2011
https://doi.org/10.1126/science.1074972
https://doi.org/10.1126/science.1074972
https://doi.org/10.1126/science.1074972
https://scholar.google.com/scholar_lookup?title=Polymer%20vesicles&authorD__E__DischerA__Eisenberg=&author_%E2%80%9C=&publication_year=2002
https://doi.org/10.1021/ma020669l
https://doi.org/10.1021/ma020669l
https://doi.org/10.1021/ma020669l
https://scholar.google.com/scholar_lookup?title=Molecular%20weight%20dependence%20of%20polymersome%20membrane%20structure%2C%20elasticity%2C%20and%20stability&authorH__Bermudez=&author_A__K__Brannan=&author_D__A__Hammer=&author_F__S__Bates=&authorD__E__Discher=&author_%E2%80%9C=&publication_year=2002
https://patents.google.com/patent/US20130171274
https://patents.google.com/patent/KR101659314B1/en
https://doi.org/10.4103/0975-8453.59509
https://scholar.google.com/scholar_lookup?title=Nanoemulsion%3A%20A%20pharmaceutical%20review&authorP__Shah=&author_D__Bhalodia=&authorP__Shelat=&author_%E2%80%9C=&publication_year=2010
https://scholar.google.com/scholar_lookup?title=An%20overview%20on%20nanoemulsion%3A%20a%20novel%20approach&authorP__P__RonakR__J__Jay=&author_%E2%80%9C=&publication_year=2012
https://scholar.google.com/scholar_lookup?title=Nanoemulsions%20in%20cosmetics&authorS__Ozgun=&author_%E2%80%9C=
https://scholar.google.com/scholar_lookup?title=Titanium%20dioxide%20and%20zinc%20oxide%20nanoparticles%20in%20sunscreens%3A%20focus%20on%20their%20safety%20and%20effectiveness&authorT__G__SmijsS__Pavel=&author_%E2%80%9C=&publication_year=2011
https://doi.org/10.1016/j.fsc.2004.03.004
https://scholar.google.com/scholar_lookup?title=Anti-aging%20products%20and%20cosmeceuticals&authorD__A__Glaser=&author_%E2%80%9C=&publication_year=2004
https://doi.org/10.3390/cosmetics2030211
https://scholar.google.com/scholar_lookup?title=Nanotechnology-Based%20Cosmetics%20for%20Hair%20Care&authorJ__Rosen=&author_A__Landriscina=&authorA__Friedman=&author_%E2%80%9C=&publication_year=2015
https://scholar.google.com/scholar_lookup?title=Lipid%20nanoparticle%20capsules.&authorP__J__L__Viladot=&author_G__R__Delgado=&authorB__A__Fernandez=&author_%E2%80%9C=
https://www.dermacaredirect.co.uk/sesderma-fillderma-lip.html
http://inventors.about.com/od/cstartinventions/a/chapstick.htm
https://scholar.google.com/scholar_lookup?title=Zapping%20nanoparticles%20into%20nail%20polish&authorH__Bethany=&author_%E2%80%9C=&publication_year=2017
http://nanolabs.us/press-releases/green-chemistry-and-new-thinking-at-playas-nano-labs-ctle-receives-provisional-patent-for-unique-nanotech-nail-polish/
http://nanolabs.us/press-releases/green-chemistry-and-new-thinking-at-playas-nano-labs-ctle-receives-provisional-patent-for-unique-nanotech-nail-polish/
https://scholar.google.com/scholar_lookup?title=Personal%20cleansing%20products%3A%20properties%20and%20use&authorK__Ertel=&author_%E2%80%9C=&publication_year=2006
https://scholar.google.com/scholar_lookup?title=Nanomaterials%20and%20the%20EU%20Cosmetics%20Regulation%3A%20Implications%20for%20Your%20Company&author%E2%80%9C=

