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Abstract 

 
Surface modified nanoparticles are useful in cosmetic applications, particularly in the field of UV protection. The 

substances used for the surface modification are characterized by good skin compatibility. The research paper presents 

method of preparation of surface modified nanoparticle by combining a metal salt and a base, using precipitation 

method to provide a suspension that act as good UV protectant in cosmetics preparation, stabilizers in plastics and an 

anti-microbial agent [1], [2]. 
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Introduction 

Nanoparticles are the particles with a size range of few nanometers. Zinc oxide is an essential ingredient of many 

enzymes, sun screens, and ointments for pain and itch relief. Its microcrystals are very efficient light absorbers in the 

UVA and UVB region of spectra due to wide band gap. In combination with nanoparticle it easily degrades under acidic 

condition and is non toxic and cost effective. Many methods have been adopted for preparing zinc oxide nanoparticle 

such as (i) dry method, (ii) wet method, (iii) micro emulsion method, but these methods are very expensive and do not 

provide long term stability.  Thus, there is a need to develop a method of preparation of surface modified nanoparticles 

from metal oxide and hydroxide and /or metal oxide hydroxide, for their use in cosmetic preparations, and to enhance 

their stabilizing and antimicrobial activity [3], [4]. 

 

 

Working 

The surface modified nanoparticle is used as UV protectant in cosmetic preparations, stabilizers in plastics and an anti-

microbial agent. 

The method of preparation of surface modified nanoparticle using metal oxide, hydroxide and/or metal oxide hydroxide 

by precipitation method comprises of the following steps: a) a solution of water and zinc chloride is prepared to obtain a 

solution A, b) a solution of water and calcium hydroxide is prepared to obtain the solution B, c) polyacrylate is added to 

either of the solution A or solution B, d) solution A and solution B are mixed by continuous stirring between 7 hours at 

a temperature between 150 to 190 degree Celsius in a tubular reactor  to obtain a surface modified nanoparticle, e) the 
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surface modified nanoparticle is precipitated out of the solution to obtain an aqueous suspension, f) the surface modified 

nanoparticle  is separated from the aqueous suspension by filtration or centrifugation method preferably at room 

temperature, g) further, the nanoparticle is dried in a drying cabinet  at a temperature of 100 degree Celsius to obtain a 

dry powder. The method of preparation of surface modified nanoparticle is carried out by a continuous method [5], [6]. 

The concentration of the metal salt in solution. 

 

Result 

 The absorption band of dry powder is measured by using UV-VIS spectrum. The resulting powder has an absorption 

band at about 300 nm which is a characteristic of zinc oxide. 

 

Conclusion 

 Formation of surface modified nanoparticles from metal oxide and hydroxide and /or metal oxide hydroxide, for their 

use in cosmetic preparations, has enhanced stabilizing and antimicrobial activity. 
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