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  ABSTRACT 

The antibacterial activity were studied by Agar well Diffusion, first copper 

nanoparticles were synthesized by wet chemical method using copper sulphate 

pentahydrate, sodium lauryl sulfate and hydrazine as reducing agent. Synthesized 

nanoparticles were characterized by XRD. To check the antibacterial activity of 

copper nanoparticles against different bacteria like Eschericia coli, Streptococcus 

mutans, Staphylococcus areus, Pseudomonas and Klebsiella pneumonia, slant, 

inoculum and petri dishes were prepared for this purpose. Amoxicillin was used as 

standard antibiotic and distilled water was used as a solvent. Amoxicillin is very 

famous antibiotic. Dilutions of 1%, 0.5% 0.125% 0.25% respectively. Copper 

nanoparticles have highest antibacterial activity against Klebsiella pneumoniae   

for 1% concentration and lowest efficiency against Pseudomonas for 0.5% 

concentration. Therefore, it can be concluded that copper nanoparticles showed 

good efficiency against bacteria and can also be used as antibiotic in medicine. 

 

 

 

 

 

 

 

.  

 

 

 

 



  
 

Page xi 
 

 

 

                                                    Contents 
Chapter 1 ............................................................................................... i 

1.0 INTRODUCTION .......................................................................... i 

1.1 Nanoparticles -History and Development: ............................... i 

1.2 Nanoparticles origin and concepts: ...... Error! Bookmark not 
defined. 

1.3 Structure of nanoparticles: ...... Error! Bookmark not defined. 

1.4 Nanoparticles Classification: ... Error! Bookmark not defined. 
1.4.1 Zero dimensional Nanoparticles: ........... Error! Bookmark not defined. 

1.4.2 One dimensional Nanoparticles: ............ Error! Bookmark not defined. 

1.4.3 Two dimension nanoparticles: ............... Error! Bookmark not defined. 

1.4.4 Three dimension nanoparticles: ............. Error! Bookmark not defined. 

1.5 Nanoparticles Types: ................ Error! Bookmark not defined. 
1.5.1 Silver ...................................................... Error! Bookmark not defined. 

1.5.2 Gold ....................................................... Error! Bookmark not defined. 

1.5.3 Alloy ...................................................... Error! Bookmark not defined. 

1.5.4 Magnetic ................................................ Error! Bookmark not defined. 

1.6 Types of Nanomaterials: .......... Error! Bookmark not defined. 

1.6.1 Carbon Based Materials. ...... Error! Bookmark not defined. 
1.6.2 Metal Based Materials. .......................... Error! Bookmark not defined. 

1.6.3 Composites. ........................................... Error! Bookmark not defined. 

1.6.4 Dendrimers: ........................................... Error! Bookmark not defined. 

1.7 Characterization of Nanoparticles: ...... Error! Bookmark not 
defined. 

1.7.1 XRD microscopy: .................................. Error! Bookmark not defined. 

1.7.2 Scanning electron microscopy: .............. Error! Bookmark not defined. 

1.7.3 Transmission electron microscopy: ....... Error! Bookmark not defined. 

1.7.4 Atomic force microscopy: ..................... Error! Bookmark not defined. 

1.8 Synthesis Methods of Nanoparticles: ... Error! Bookmark not 
defined. 

1.8.1 Sol-Gel Technique: ................................ Error! Bookmark not defined. 

1.8.2 Electro deposition: ................................. Error! Bookmark not defined. 



  
 

Page xii 
 

 

 

1.8.3 Vibrating Ball Mill: ............................... Error! Bookmark not defined. 

1.8.4 Gas condensation: .................................. Error! Bookmark not defined. 

1.9Applications of nanoparticles:.. Error! Bookmark not defined. 
Medicine ......................................................... Error! Bookmark not defined. 

Tissue Engineering ......................................... Error! Bookmark not defined. 

Energy and Electronics ................................... Error! Bookmark not defined. 

Protein Detection ............................................ Error! Bookmark not defined. 

Environment ................................................... Error! Bookmark not defined. 

1.10 Copper nanoparticles: ............ Error! Bookmark not defined. 

1.11 Properties: ............................... Error! Bookmark not defined. 

1.12 Application of copper nanoparticles: . Error! Bookmark not 
defined. 

1.13 Advantages and Disadvantages of Copper  nanoparticles
 .......................................................... Error! Bookmark not defined. 

1.14 Methods of preparation of Copper nanoparticles ....... Error! 
Bookmark not defined. 

1.15 Characterization Techniques: ............. Error! Bookmark not 
defined. 

1.16 What is antibacterial activity? ............ Error! Bookmark not 
defined. 

1.17 Why copper nanoparticles? Why not silver or Gold 
nanoparticles? ................................. Error! Bookmark not defined. 

1.18 Antibacterial activity of copper nanoparticles: ........... Error! 
Bookmark not defined. 

Chapter 2 ........................................................... Error! Bookmark not defined. 

2 LITERATURE REVIEW ................................ Error! Bookmark not defined. 

Chapter 3 ........................................................... Error! Bookmark not defined. 

3. MATERIALS AND METHOD ...................... Error! Bookmark not defined. 

3.1. Apparatus Used: ...................... Error! Bookmark not defined. 

3.2. Chemicals Used: ...................... Error! Bookmark not defined. 

3.3 .Experimental work: ................ Error! Bookmark not defined. 



  
 

Page xiii 
 

 

 

3.4. Formation of copper nanoparticles: .... Error! Bookmark not 
defined. 

3.5. Preparation of slant: ................................. Error! Bookmark not defined. 

3.6. Preparation of inoculums: ........................ Error! Bookmark not defined. 

3.7. Petri dishes preparation: .......................... Error! Bookmark not defined. 

Chapter 4 ........................................................... Error! Bookmark not defined. 

4 Results ................................................................ Error! Bookmark not defined. 

Chapter 5 ........................................................... Error! Bookmark not defined. 

REFRENCES ......................................................... Error! Bookmark not defined. 

Table 1: Antibacterial effect of copper Nanoparticles 
Figure 1: XRD pattern of copper nanoparticles obtained by wet chemical method
................................................................................ Error! Bookmark not defined. 
Figure 2: zone of inhibtion of copper nanoparticles ............ Error! Bookmark not 
defined. 
Figure 3: Antibacterial activity of copper nanoparticles ...... Error! Bookmark not 
defined. 
 



 
 

 
 

i 

 

1.0 INTRODUCTION 

1.1 Nanoparticles -History and Development: 

Nanoparticles were historically developed by Ursula Scheffel and his colleagues at 

the Eth Zurich during late from 1960’s to 1970’s respectively. The historical 

development of nanoparticles can be estimated from 9th period in Mesopamia. At that 

time the artisans used these particles for the purpose to produce the glittering effect on 

the surface of pots. 
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