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ABSTRACT 

Antibody immobilization onto solid surface has been researched and studied 

exclusively for biosensor developments and immunoassay applications.  In the 

project, two types of immobilization methods: physical and chemical adsorptions 

were carried out on optical fiber surface to study the immobilization level 

measured by Optical Spectrum Analyzer (OSA). The chemical adsorption using 

the crosslinker, glutaraldehyde (GTA) which allows stronger strength of binding 

between anti-17 beta estradiol antibody and optical fiber surfaces, showed 

significantly high antibody immobilization level compared to physical adsorption. 

The weaker bond of attraction, van der Waals force is one of the limitations of the 

antibody immobilization by physical adsorption. The chemical reactions between 

the hydroxyl groups (-OH) on optical fiber surfaces and the silane chemical, 3-

aminopropyl-triethoxysilane (APTES) before antibody immobilization were also 

studied. APTES was useful to modify the surface of optical fiber by chemical 

reaction to provide binding sites for GTA to activate the surface. Amino groups (-

NH2) of antibody could eventually bind with the aldehyde groups (-CHO) of GTA 

to form amide bond which is a stronger linkage. In addition, the coating of GTA 

on optical fiber surface was also evaluated by trinocular microscope to investigate 

the differences between the bare optical fiber and GTA activated optical fiber.  
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ABSTRAK 

Antibodi boleh bergerak ke permukaan pepejal dan situasi ini telah dikaji secara 

eksklusif untuk perkembangan biosensor dan aplikasi immunoassay. Dalam 

projek ini, dua jenis kaedah telah digunakan: penjerapan secara fizikal dan kimia 

telah dijalankan ke atas permukaan gentian optik dan tahap bergerak akan diukur 

oleh Optical Spectrum Analyzer (OSA). Penjerapan kimia menggunakan 

crosslinker iaitu glutaraldehid (GTA) yang membolehkan kekuatan yang lebih 

kukuh untuk mengikat antara anti-17 beta estradiol antibodi dan serat optik 

permukaan. Penjerapan kimia juga menunjukkan tahap antibodi bergerak ketara 

tinggi berbanding dengan penjerapan fizikal. Ikatan lemah tarikan oleh van der 

Waals adalah salah satu batasan untuk menjerap antibodi oleh penjerapan fizikal. 

Reaksi kimia antara kumpulan hidroksil (-OH) pada permukaan gentian optik dan 

kimia silana, 3-aminopropyl-triethoxysilane (APTES) sebelum antibodi 

penjerapan juga telah dikaji. APTES berguna untuk mengubah suai permukaan 

gentian optik oleh tindak balas kimia untuk menyediakan kawasan kepada GTA 

untuk mengaktifkan permukaan tersebut. Kumpulan amino (-NH2) antibodi 

akhirnya boleh mengikat dengan kumpulan aldehid (-CHO) daripada GTA untuk 

membentuk ikatan amida yang lebih kukuh. Di samping itu, lapisan glutaraldehid 

pada permukaan gentian optik juga telah dinilai oleh mikroskop trinocular untuk 

memerhatikan perbezaan antara gentian optik yang biasa dan gentian optic yang 

diaktifkan oleh GTA. 
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CHAPTER 1 

INTRODUCTION 

The 17 beta estradiol which is the natural endocrine disrupting 

compound (EDC), a hormone, precisely environmental estrogen was 

widespread and imperilled the lives of organisms in the environment 

starting these few years due to bad pollution (Long et al., 2013; Ruan et al., 

2008). The worse impacts are including the unbalance of aquatic 

ecosystem, changes of male characteristic among aquatic organisms as 

well as toxicity to human beings (Kang et al., 2001).  

To detect the harmful 17 beta estradiol in the environment, 

antibody is the suitable bio-recognition protein due to strong binding 

affinity as well as the excellent specificity to the target (Saerens et al., 

2008). Moreover, antibody has the binding region that is only specific to 

the unique part of the 17 beta estradiol. Basically, the structure of all 

antibodies are almost identical and significantly used for the detection of 

target elements by their hypervariable regions and their reactive amino 

group (-NH2) can also match with the chemical groups of target substances. 

When the movement of the antibody is restricted and fully attached to the 

surface of a solid support for the development of biosensor, the attachment 

process is termed immobilization (Elnashar, 2011). 

In this project, optical fiber is utilised as a solid support for the 

immobilization of anti-17 beta estradiol antibody on its surface. Optical 

fibers are made of a cylindrical core and a surrounding cladding material 
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and the design was purposely used for propagation of light with minimal 

loss (Leung et al., 2007). 

Nowadays, antibodies are immobilized on the optical fiber by 

several ways, either by improved methods or conventional techniques to 

design a suitable biosensor for the detection of toxic substances found in 

the environment. Yet, the immobilization techniques have been never 

standardised even though the process for antibody attachment on optical 

fiber surface is straightforward (Tedeschi et al., 2003). By referring to the 

related articles, some techniques are modified for the optimization of 

immobilization results, in the project, the objectives are:- 

1. To immobilize anti-17 beta estradiol antibody on optical fiber 

surface by physical and chemical methods. 

2. To investigate the results of immobilization of anti-17 beta 

estradiol antibody after using physical and chemical methods. 
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