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CHAPTER 1

INTRODUCTION

1.1 Research background

Cancer is one of the leading causes of death worldwide, accounting for 8.2
million mortality in 2012 (“Globocan 2012 Stats — Global Cancer Rates Continue to
Soar”). In Malaysia, cancer is increasing in incidence with an estimated 30 000 annual
cases. It is regarded as a giant killer among health diseases (“CARIF — Status of
Cancer in Malaysia” 2014). This disease has become a public health burden which
signiﬁcantly affects the development and progress in order to achieve the ultimate
goal of a healthy nation (Lim et al., 2003). In Malaysia, colon cancer ranks as the third
most common cause of cancer deaths which accounts for 7.8% and 5.6% in males and
females respectively. The majority of colon cancer victims are Chinese with more
than 2.5 times the incidence compared to Malays and Indians (Lim et al., 2003;
Yahaya et al., 2002). The risk of developing colon cancer in Asia is mainly influenced
by lifestyle and environmental factors such as smoking, obesity, dietary factors,
physical inactivity and to some extent, the ethnic background of the patients (Chong et
al., 2009; Tsukuma et al., 2011). The most common approaches used for the treatment
of colon cancer, based on the stages of the cancer are surgery, chemotherapy, radiation
therapy and targeted therapy. Colon surgery is frequently used as the main treatment
for earlier stage of colon cancer. Laparoscopic-assisted colectomy is the newer
approach which removes part of the colon and nearby lymph nodes by making smaller
incisions. Radiation therapy for colon cancer uses high-energy rays to destroy cancer
that has attached to the internal organ or the lining of the abdomen
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(http://www.cancer.org, 2013). Most patients with stage III colon cancer and
particular patients with stage II of the disease gain significant assistance from adjuvant
chemotherapy (Carrato et al., 2008). Commonly used drugs in treating colon cancer
are S5-fluorouracil (5-FU) combined with leucovorin, oxaliplatin, avastin and
capecitabine. A number of targeted agents have been developed in targeted therapy
which display improved outcome in metastatic colon cancer patients (Hagan et al.,

2013).

In efforts to improve cancer treatment, a large number of nanoparticles as drug
delivery systems enabled to improve therapeutic efficacy and safety of anticancer
drugs have been introduced. Natural polymers such as albumins are an appealing
alternative to synthetic polymers which are commonly used in drug formulations
because of their safety. Protein nanoparticles offer a number of advantages including

biocompatibility and biodegradability (Cui et al., 2013).

Existing cancer therapies are challenged by weakly soluble drugs and by drug
combinations that exhibit non-uniform biodistribution. A new platform of advanced
materials based on albumin nanoparticles has been developed as delivery carriers to
cancer cells. Albumin plays a role as protein carrier for drug delivery which has been
shown to be nontoxic, non-immunogenic and biodegradable (Ahmad et al., 2011).
Albumin nanoparticles have high binding capacity of various drugs and are well
tolerated without any serious side-effects (Elzoghby et al., 2011). Thus albumin is an

ideal material to formulate nanoparticles for drug delivery.



