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                                    Abstract
In this chapter, authors incorporate the use of zinc oxide (ZnO) nanoparticles in cosmetic formulations to introduce products with advanced benefits taking cue from the existing research and publications. As evident from the past research and publications, the vesicles do not penetrate the stratum corneum, the outermost layer of human skin. The nano-sized personal care products formulations have tendency to either speed up or retard the absorption of ingredients into the skin albeit to a minimal scale. ZnO insoluble nanoparticles with excellent UV filters are present in latest sunscreens/sunblocks, and these nano constituents do not penetrate human skin. It passes the safety parameters through tests/analysis of cytotoxicity, genotoxicity, photo-genotoxicity, general toxicity, and carcinogenicity studies. This may incline the study towards weighted benefits of UV-induced skin aging and cancer compared to vague concerns. It would open gamut of applications of ZnO nanoparticles in the field of cosmetics. Given the growing commercial and scientific interest, this chapter will highlight the effectiveness, safety, and toxicity of ZnO nanoparticles in sunscreen formulations.
Keywords
	ZnO nanoparticles
	Skin blockade characteristics
	UV attenuation
	Safety and toxicity
	Cosmetic application




                                
                            

                            
                                
                                    
                                        
                                            
                                                
                                                   This is a preview of subscription content, log in via an institution.
                                                
                                            

                                        

                                    
                                
                                
                                    
                                        
                                            
                                        

                                    
                                
                            

                            

                            
                            
                                
                            


                            

                            

                            References
	Norval M, Lucas RM, Cullen AP et al (2011) The human health effects of ozone depletion and interactions with climate change. Photochem Photobiol Sci 10:199–225
Article 
    CAS 
    
                    Google Scholar 
                

	Polderman MCA (2006) New applications of UVA-1 cold light therapy. Doctoral thesis, Leiden University

                        Google Scholar 
                

	de Gruijl FR (1998) Adverse effects of sunlight on the skin. Ned Tijdschr Geneeskd 142:620–625

                    Google Scholar 
                

	Lehmann P (2011) Sun exposed skin disease. Clin Dermatol 29:180–188
Article 
    
                    Google Scholar 
                

	Van der Pols JC, Williams GM, Pandeya N, Logan V, Green AC (2006) Prolonged prevention of squamous cell carcinoma of the skin by regular sunscreen use. Cancer Epidemiol Biomark Prev 15:2546–2548
Article 
    
                    Google Scholar 
                

	Pavel S (2006) Light therapy (with UVA-1) for SLE patients: is it a good or bad idea? Rheumatology 45:653–655
Article 
    CAS 
    
                    Google Scholar 
                

	Dransfield GP (2000) Inorganic sunscreens. Radiat Prot Dosim 91:271–273
Article 
    CAS 
    
                    Google Scholar 
                

	Antoniou C, Kosmadaki MG, Stratigos AJ, Katsambas AD (2008) Sunscreens – what’s important to know. J Eur Acad Dermatol Venereol 22:1110–1118
Article 
    CAS 
    
                    Google Scholar 
                

	Nohynek GJ, Dufour EK, Roberts MS (2008) Nanotechnology, cosmetic and the skin: is there a health risk? Skin Pharmacol Physiol 21:136–149
Article 
    CAS 
    
                    Google Scholar 
                

	British Standards Institution (BSI) (2007) PAS136 terminology for nanomaterials. http://www.bsigroup.com/en/sectorsandservices/Forms/PAS-136/Download-PAS-136. Accessed 12 Mar 2011

	Newman MD, Stotland M, Ellis JI (2009) The safety of nanosized particles in titanium dioxide- and zinc oxide-based sunscreens. J Am Acad Dermatol 61:685–692
Article 
    CAS 
    
                    Google Scholar 
                

	Nohynek GJ, Antignac E, Re T, Toutain H (2009) Safety assessment of personal care products/cosmetics and their ingredients. Toxicol Appl Pharmacol 243:239–259
Article 
    
                    Google Scholar 
                

	Miller G, Archer L, Pica E, Bell D, Senjen R, Kimbrell G (2006) Nanomaterials, sunscreens and cosmetics: small ingredients big risks. http://www.foeeurope.org/activities/nanotechnology/nanocosmetics.pdf. Accessed 1 Apr 2011

	Schilling K, Bradford B, Castelli D et al (2010) Human safety review of “nano” titanium dioxide and zinc oxide. Photochem Photobiol Sci 9:495–509
Article 
    CAS 
    
                    Google Scholar 
                

	TGA (2009) TGA fact sheet: sunscreens. http://www.tga.gov.au/pdf/reviewsunscreens-060220.pdf. Accessed 10 Mar 2011

	Carrouel F, Viennot S, Ottolenghi L, Gaillard C, Bourgeois D (2020) Nanoparticles as anti-microbial, anti-inflammatory, and remineralizing agents in oral care cosmetics: a review of the current situation. Nanomaterials 10:140
Article 
    CAS 
    
                    Google Scholar 
                

	Revia RA, Wagner BA, Zhang M (2019) A portable electrospinner for nanofiber synthesis and its application for cosmetic treatment of alopecia. Nanomaterials 9:1317
Article 
    CAS 
    
                    Google Scholar 
                

	Santos AC, Panchal A, Rahman N, Pereira-Silva M, Pereira I, Veiga F, Lvov Y (2019) Evolution of hair treatment and care: prospects of nanotube-based formulations. Nanomaterials 9:903
Article 
    CAS 
    
                    Google Scholar 
                

	Mihranyan A, Ferraz N, Strømme M (2012) Current status and future prospects of nanotechnology in cosmetics. Prog Mater Sci 57:875–910
Article 
    CAS 
    
                    Google Scholar 
                

	Regulation (EC) No. 1223/2009. Available online: https://ec.europa.eu/growth/sectors/cosmetics/products/nanomaterials_en. Accessed 14 Apr 2020

	Ahmad U, Ahmad Z, Khan AA, Akhtar J, Singh SP, Ahmad FJ (2018) Strategies in development and delivery of nanotechnology based cosmetic products. Drug Res 68:545–552
Article 
    CAS 
    
                    Google Scholar 
                

	Raj S, Jose S, Sumod US, Sabitha M (2012) Nanotechnology in cosmetics: opportunities and challenges. J Pharm Bioallied Sci 4:186–193
Article 
    
                    Google Scholar 
                

	Rigano L, Lionetti N (2016) Nanobiomaterials in galenic formulations and cosmetics. In: Grumezescu AM (ed) Nanobiomaterials in galenic formulations and cosmetics. William Andrew Publishing, Norwich, pp 121–148
Chapter 
    
                    Google Scholar 
                

	L’Oreal. What are nanoparticles?. Available online: https://inside-our-products.loreal.com/ingredients/nanoparticles. Accessed 14 Apr 2020

	Shiseido. What is nano particles?. Available online: https://our-products-policy.shiseido.com/en/ingredients/nano-particles. Accessed 14 Apr 2020

	Singh P, Nanda A (2012) Nanotechnology in cosmetics: a boon or bane? Toxicol Environ Chem 94:1467–1479
Article 
    CAS 
    
                    Google Scholar 
                

	SCCS (2019) Guidance on the safety assessment of nanomaterials in cosmetics; SCCS/1611/19. Scientific Committee on Consumer Safety, Brussels

                    Google Scholar 
                

	FDA (2020) Final guidance for industry – safety of nanomaterials in cosmetic products. Available online: https://www.fda.gov/media/83957/download2014. Accessed 14 Apr 2020

	European Union Observatory for Nanomaterials (EUON). Available online: https://euon.echa.europa.eu/. Accessed 26 Apr 2020

	Armstrong N, Karceff W (1999) Phenomenological model of anisotropic peak broadening in powder diffraction. J Appl Crystallogr 32:600
Article 
    CAS 
    
                    Google Scholar 
                

	Wertz PW, Madison KC, Downing DT (1989) Covalently bound lipids of human stratum corneum. J Invest Dermatol 92:109–111
Article 
    CAS 
    
                    Google Scholar 
                

	Liu Z, Fluhr JW, Song SP, et al (2012) Sun-induced changes of stratum corneum hydration vary with age and gender in a normal Chinese population. Skin Research and Technology 18(1):22–28

                        Google Scholar 
                

	van Gemert MJ, Jacques SL, Sterenborg HJ, Star WM (1989) Skin optics. IEEE Trans Biomed Eng 36:1146–1154
Article 
    
                    Google Scholar 
                

	Jacques SL, Alter CA, Prahl SA (1987) Angular dependence He-Ne laser light scattering by human dermis. Laser Life Sci 1:309–333

                    Google Scholar 
                

	Using TiO2 and ZnO for balanced UV protection. 2009. http://www.personalcaremagazine.com/Story.aspx?Story=5243. Accessed 10 Apr 2011

	Pettibone JM, Cwiertny DM, Scherer M, Grassian VH (2008) Adsorption of organic acids on TiO2 nanoparticles: effects of pH, nanoparticle size, and nanoparticle aggregation. Langmuir 24:6659–6667
Article 
    CAS 
    
                    Google Scholar 
                

	Kolár M, Mest’ánková H, Jirkovský J, Heyrovský M, Subrt J (2006) Some aspects of physico-chemical properties of TiO2 nanocolloids with respect to their age, size, and structure. Langmuir 22:598–604
Article 
    
                    Google Scholar 
                

	Baveye P, Laba M (2008) Aggregation and toxicology of titanium dioxide nanoparticles. Environ Health Perspect 116:A152–A153
Article 
    
                    Google Scholar 
                

	Michels R, Foschum F, Kienle A (2008) Optical properties of fat emulsions. Opt Express 16:5907–5925
Article 
    CAS 
    
                    Google Scholar 
                

	Schulz J, Hohenberg H, Pflucker F et al (2002) Distribution of sunscreens on skin. Adv Drug Deliv Rev 54(Suppl 1):S157–S163
Article 
    CAS 
    
                    Google Scholar 
                

	Popov AP, Lademann J, Priezzhev AV, Myllyla R (2005) Effect of size of TiO2 nanoparticles embedded into stratum corneum on ultraviolet-A and ultraviolet-B sun-blocking properties of the skin. J Biomed Opt 10:064037
Article 
    
                    Google Scholar 
                

	Allen NS, Edge M, Sandoval G, Verran J, Stratton J, Maltby J (2005) Photocatalytic coatings for environmental applications. Photochem Photobiol 81:279–290
Article 
    CAS 
    
                    Google Scholar 
                

	Clechet P, Martelet C, Martin JR, Olier R (1979) Photoelectrochemical behaviour of TiO2 and the formation of hydrogenperoxide. Electrochim Acta 24:457–461
Article 
    CAS 
    
                    Google Scholar 
                

	Monteiro-Riviere NA, Inman AO, Zhang LW (2009) Limitations and relative utility of screening assays to assess engineered nanoparticle toxicity in a human cell line. Toxicol Appl Pharmacol 234:222–235
Article 
    CAS 
    
                    Google Scholar 
                

	Fox MA, Dulay MT (1993) Heterogeneous photocatalysis. Chem Rev 93:341–357
Article 
    CAS 
    
                    Google Scholar 
                

	Mahalakshmi M, Arabindoo B, Palanichamy M, Murugesan V (2007) Photocatalytic degradation of carbofuran using semiconductor oxides. J Hazard Mater 143:240–245
Article 
    CAS 
    
                    Google Scholar 
                

	Dufour EK, Kumaravel T, Nohynek GJ, Kirkland D, Toutain H (2006) Clastogenicity, photo-clastogenicity or pseudo-photo-clastogenicity: genotoxic effects of zinc oxide in the dark, in pre-irradiated or simultaneously irradiated Chinese hamster ovary cells. Mutat Res 607:215–224
Article 
    CAS 
    
                    Google Scholar 
                

	Smijs TGM, Bouwstra JA (2010) Focus on skin as a possible port of entry for solid nanoparticles and the toxicological impact. J Biomed Nanotech 6:469–484
Article 
    CAS 
    
                    Google Scholar 
                

	Kocbek P, Teskac K, Kreft ME, Kristl J (2010) Toxicological aspects of long-term treatment of keratinocytes with ZnO and TiO2 nanoparticles. Small 6:1908–1917
Article 
    CAS 
    
                    Google Scholar 
                

	Cornier J, Keck C, Voorde M (2019) Nanocosmetics from ideas to products: from ideas to products. Springer, Berlin/Heidelberg
Book 
    
                    Google Scholar 
                

	Monsé C, Hagemeyer O, Raulf M, Jettkant B, van Kampen V, Kendzia B, Gering V, Kappert G, Weiss T, Ulrich N (2018) Concentration-dependent systemic response after inhalation of nano-sized zinc oxide particles in human volunteers. Part Fibre Toxicol 15:8
Article 
    
                    Google Scholar 
                

	Mohammed YH, Holmes A, Haridass IN, Sanchez WY, Studier H, Grice JE, Benson HAE, Roberts MS (2019) Support for the safe use of zinc oxide nanoparticle sunscreens: lack of skin penetration or cellular toxicity after repeated application in volunteers. J Investig Dermatol 139:308–315
Article 
    CAS 
    
                    Google Scholar 
                

	Ajazzuddin M, Jeswani G, Jha A (2015) Nanocosmetics: past, present and future trends. Recent Pat Nanomed 5:3–11
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	THDC Institute of Hydropower Engineering and Technology, Tehri, India
Ravi Chauhan, Amit Kumar & Ramna Tripathi

	Department of Physics, Govt. Girls P. G. College, Rajajipuram, Lucknow, India
Akhilesh Kumar


Authors	Ravi ChauhanView author publications
You can also search for this author in
                        PubMed Google Scholar



	Amit KumarView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ramna TripathiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Akhilesh KumarView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


Copyright information
© 2021 Springer Nature Singapore Pte Ltd.


About this entry
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this entry
Chauhan, R., Kumar, A., Tripathi, R., Kumar, A. (2021).  Advancing of Zinc Oxide Nanoparticles for Cosmetic Applications.

                     In:  Handbook of Consumer Nanoproducts. Springer, Singapore. https://doi.org/10.1007/978-981-15-6453-6_100-1
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-981-15-6453-6_100-1

	Received: 25 July 2021

	Accepted: 08 August 2021

	Published: 06 January 2022

	
                            Publisher Name: Springer, Singapore

	
                                Print ISBN: 978-981-15-6453-6

	
                                Online ISBN: 978-981-15-6453-6

	eBook Packages: Springer Reference Chemistry and Mat. ScienceReference Module Physical and Materials ScienceReference Module Chemistry, Materials and Physics







Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					34.228.247.231
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


