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Abstract 

 
Zinc nanoparticles are effective against bacteria when used alone, in combination with antibiotics or when used in 

combination with ultrasound stimulation. Their antibacterial activity is influenced by their particle size, shapes, method 

of preparation and concentration. The mode of action of the nanoparticles is by accumulation of in the cytoplasm or on 

the outer membranes of the bacteria and inducing oxidative stress resulting in bacterial cell death. The  zinc oxide 

nanoparticle formulation comprises of: a) zinc oxide nanoparticles and b) an antibiotic wherein the antibiotic is coated 

on the zinc oxide nanoparticles [1], [2]. 
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Introduction 

Due to overuse of antibiotics bacteria have developed resistance against them causing a serious threat to humans 

because commonly used antibiotics are not effective against drug resistant bacterial infections. Zinc oxide in 

combination with antibiotic increase the therapeutic efficacy of antibiotic against multidrug resistant bacteria. Many 

methods for synthesis of ZnO nanoparticles have been reported in wet chemistry such as thermal decomposition, sol–gel 

techniques and precipitation. Precipitation technique for the synthesis of zinc oxide nanoaparticles is one of the methods 

which can control the size, shape and morphology of particles at low temperature. Advantages of the aqueous 

precipitation method compared with other methods are low cost, simplicity and no toxicity [3], [4]. 

 

Working 

The developed formulation of antibiotic and zinc oxide nanoparticle significantly reduces the serious infections caused 

by bacteria by accumulating in the cytoplasm or on the outer membranes of the bacteria and inducing oxidative stress 

resulting in bacterial cell death. e.g. E.coli, Klebsiella, and Staphylococcus aureus [5]. 

The method of preparation of  a formulation of an antibiotic coupled with zinc oxide nanoparticle and a method thereof   

comprises the following steps: (i) zinc sulphate is dissolved in deionized water to obtain an aqueous solution of zinc 

sulfate, ii) potassium hydroxide flakes are dissolved in deionized water to obtain an aqueous solution of potassium 

hydroxide, (iii) the solution of zinc sulphate and potassium hydroxide are mixed together and continuously stirred to 

obtain a white precipitate, (iv) the obtained white precipitate is filtered and washed 3-4 times with deionized water to 
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obtain the zinc oxide nanoparticles, (iv) antibiotic is added to the obtained zinc oxide nanoparticle to obtain the 

formulation. 

 

Result 

 The formulation of antibiotic coupled with zinc oxide nanoparticle is obtained in powder form wherein the powder 

form can be administered orally in the form of tablets, liquids or powder. 
 

Conclusion 

 
Many methods for synthesis of ZnO nanoparticles have been reported in wet chemistry such as thermal 

decomposition,sol–gel techniques and precipitation. Precipitation technique here for the synthesis of zinc oxide 

nanoaprtiles is one of the methods which can control the size, shape and morphology of particles at low temperature. 

Advantages of the aqueous precipitation method compared with other methods are low cost, simplicity and no toxicity. 
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