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1. Place of Work 

The proposed research will be conducted in the Department of Applied Chemistry and 

Chemical Engineering, University of Dhaka. All synthesis, antibacterial testing, and preliminary 

analyses will be carried out using the laboratory facilities available within the department. 

 

2. Outline of Research 

This research focuses on the eco-friendly synthesis of copper oxide (CuO) nanoparticles using 

Aloe vera leaf extract, followed by evaluation of their antibacterial performance. The study 

integrates green chemistry principles with nanotechnology to develop a sustainable 

antibacterial material. The work includes biogenic nanoparticle synthesis, antibacterial 

assessment, and discussion of future characterization and application potential. 

 

3. Background Information 

The rapid rise of antimicrobial resistance has reduced the effectiveness of conventional 

antibiotics, creating an urgent need for alternative antibacterial strategies. Metal oxide 

nanoparticles, particularly copper oxide (CuO), have attracted attention due to their strong 

antimicrobial activity, chemical stability, and cost-effectiveness. 

CuO is a p-type semiconductor with a narrow band gap (approximately 1.2–2.0 eV) and exhibits 

high surface reactivity at the nanoscale. Its antibacterial activity is attributed to reactive oxygen 

species (ROS) generation, membrane disruption, leakage of intracellular components, and 

interference with essential enzymatic pathways in bacteria. 

However, traditional chemical synthesis methods for CuO nanoparticles often rely on toxic 

reagents and energy-intensive processes. Green synthesis using plant extracts offers a safer and 

environmentally sustainable alternative. Aloe vera, a medicinal plant abundantly available in 

Bangladesh, contains phenolics, flavonoids, polysaccharides, and enzymes that can act as 

natural reducing and stabilizing agents, enabling biocompatible nanoparticle synthesis. 

 

4. Objectives of the Study 

The main objectives of this research are: 

• To synthesize copper oxide nanoparticles using Aloe vera leaf extract through a green 

synthesis route 



 
 

• To evaluate the antibacterial activity of the synthesized CuO nanoparticles against 

selected Gram-positive and Gram-negative bacteria 

• To assess the potential of green-synthesized CuO nanoparticles as sustainable 

antibacterial agents 

5. Methodology 

5.1 Preparation of Aloe vera Leaf Extract 

Fresh Aloe vera leaves will be washed thoroughly with distilled water, peeled, and cut into small 

pieces. The gel or leaf material will be boiled in distilled water, cooled, filtered, and stored for 

use as a reducing and stabilizing agent. 

5.2 Green Synthesis of CuO Nanoparticles 

An aqueous solution of a suitable copper precursor (such as copper sulfate or copper nitrate) 

will be mixed with the prepared Aloe vera extract under controlled conditions. The mixture will 

be stirred and heated to promote nanoparticle formation. The resulting precipitate will be 

collected, washed, dried, and calcined if necessary to obtain CuO nanoparticles. 

5.3 Antibacterial Activity Evaluation 

The antibacterial activity of the synthesized CuO nanoparticles will be evaluated using standard 

microbiological techniques such as the agar well diffusion or disc diffusion method. Tests will be 

performed against selected Gram-positive and Gram-negative bacterial strains, and zones of 

inhibition will be measured to assess antibacterial effectiveness. 

6. Preparation Plan 

The project will proceed in stages: 

• Collection and preparation of Aloe vera extract 

• Optimization of green synthesis parameters for CuO nanoparticles 

• Antibacterial testing and data analysis 

• Interpretation of results and preparation of final report 

7. Characterization (Future Work) 



 
 

As future work, detailed physicochemical characterization of the synthesized CuO nanoparticles 

is planned, including: 

• X-ray diffraction (XRD) for phase identification and crystallite size 

• Fourier transform infrared spectroscopy (FTIR) to identify functional groups and plant-

derived surface capping 

• Scanning or transmission electron microscopy (SEM/TEM) for morphology and particle 

size analysis 

• UV–Visible spectroscopy for optical properties and band gap estimation 

These analyses will help establish structure–property–activity relationships. 

8. Applications 

Green-synthesized CuO nanoparticles with strong antibacterial activity have potential 

applications in: 

• Antibacterial coatings and surface disinfectants 

• Wound dressings and healthcare materials 

• Water treatment and sanitation systems 

• Antimicrobial packaging and hygiene products 

9. Conclusion 

This inception report outlines a sustainable and scientifically relevant research plan to 

synthesize copper oxide nanoparticles using Aloe vera leaf extract and evaluate their 

antibacterial activity. By combining green chemistry with nanotechnology, the project addresses 

both environmental sustainability and public health challenges. The successful completion of 

this research may contribute to the development of low-cost, eco-friendly antibacterial 

materials suitable for applications in Bangladesh and beyond. 

 

 

 

 



 
 

10. Time required for completion of the project 

Activities Month 1 Month 2 Month 3 Month 4 

Literature survey and design of the experiment     

Synthesis of nanomaterials     

Characterization of nanomaterials     

Antibacterial activity study     

Report writing and preparation of the manuscript     

 

11. Requirement of funds as per the estimate under the headings 

Sl. No. Item Quantity Cost (BDT) 

a Research Fellowship 4 months 50,000 

b Accessories / Chemicals / Analytical Services — 3,000 
 

Total 
 

53,000 

In words: Fifty-three thousand Taka only.
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