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CHAPTER I 

INTRODUCTION 

 

1.1 Background 

Nanoparticles are particles that have size between 1 and 100 nanometers. 

The nano size allows the nanoparticles to go directly to blood vessel and capable 

to cross the blood brain barrier. Within the last two decades, the use of 

nanoparticles in biomedical applications has become relatively commonplace. 

Usually, Fe3O4 nanoparticles are used as contrast agents in magnetic resonance 

imaging (MRI) and for magnetic cell sorting and immunoassay in pathology 

laboratories. (Dobson, 2006). Antioxidant helps to regulate free radicals 

formation, which are the natural by-products of cell metabolism (Ames et al., 

1993). The scavenging power of enzymatic and non-enzymatic antioxidants are 

useful for the management of various chronic diseases such as diabetes, cancer, 

AIDS, nephritis, metabolic disorders and neurodegenerative (Peterhans, 1997). 

In this study, nanosize particles of iron oxide were synthesized by co-

precipitation method under atmospheric air. Iron oxides exist in many forms in 

nature, with magnetite (Fe3O4), maghemite (γ-Fe2O3), and hematite (α- Fe2O3) 

being probably the most common (Cornell and Schwertmann, 1996).  An 

antioxidant ascorbic acid is used in the synthesis and was oxidized to form a 

DHA-encapsulated Magnetite Nanoparticles (MNPs), which stabilized the MNPs. 

The DHA-encapsulated MNPs is relatively stable and has known to enhance its 

ability to cross the blood brain barrier by producing a finer particle size than the 

Fe3O4 synthesized without the help of ascorbic acid (Sweeton and Baes, 2002).  
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 In this reseach, the MNPs will be attached by functional compounds that 

exhibit antioxidant activity (e.g. curcumin, xanthones, and ascorbic acid), using 

Tetraethoxysilane (TEOS) as coupling agent to enhance its absorption. Coating of 

inert materials such as Tetraethoxysilane (TEOS) can avoid the aggregation 

associated with nanoparticles thus increasing the stability of nanoparticles (Li and 

Zhu, 2003). 

 

1.2 Research Problems 

 Fe Nanoparticles coated with TEOS has been known to be capable of 

crossing the blood brain barrier and going directly to blood vessel. However there 

is no research regarding the combining of the nanoparticles with the antioxidant 

compound and its stability. In this research, various known antioxidant 

compounds will be attached to Fe nanoparticles and the binding capacity, stability, 

and antioxidant activity of the antioxidant-coated-MNPs will be observed. 

 

1.3 Objectives 

1.3.1 General Objectives 

The general objective of this research was to synthesize a nano-carrier 

antioxidant with or without TEOS as coupling agent. 

1.3.2 Specific Objectives 

The specific objectives of this research were: 

1. To Synthesize MNPs from FeCl3 and FeCl2 as a precursor of Fe+3 and Fe+2. 

2. To coat the obtained MNPs with TEOS. 
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3. To attach the TEOS-coated and non-coated MNPs with functional compounds 

such as curcumin, xanthones , and ascorbic acid. 

4. To observe the stability, antioxidant activity, and binding capacity of the 

antioxidant coated nanoparticles. 

5. To observe whether the addition of TEOS may result in product with different 

stability, antioxidant activity, and binding capacity. 

 

 

 

 

  




