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Cancer is the second leading cause of death in the United States
after heart disease. A total of 1,660,290 new cancer cases and 580,350
deaths from cancer were estimated to occur in the United States in
2013 [1]. Nanomedicine involves the application of nanotechnology
to treatment and detection of this disease [2]. In this context,
nanotechnology is almost paronymous with nanoparticles. High
surface area to volume ratios associated with nanoparticles, in concert
with facile surface functionalization chemistries allows the technology
for loading large amounts of cargo including toxic chemotherapeutic
drugs, plasmid DNA, and siRNA. For cancer disease, nanoparticles
between 10 and 100 nm in size preferably accumulate at tumour sites
due to the Enhanced Permeability and Retention (EPR) effect [3,4].

The use of nanoparticle in cancer treatment often called cancer
nanomedicine offers some exciting possibilities, including the possibility
of destroying cancer tumors with minimal damage to healthy tissue,
as well as early detection and elimination of cancer cells [5]. For late
stage tumours nanomedicine also offer many possibilities for avoiding
serious side effects, avoiding infusions, release drug in a sustained
fashion, maintain high drug concentrations locally, reduce presence of
drug in systemic blood circulation, and maintain drug stability for a
longer period, etc. With these advantages and properties, nanoparticles
serve as customizable therapeutic delivery devices for cancer therapy.
From the delivery point of view, transporting large amounts of
therapeutics to the body may display an increase in bioavailability
but could result with exorbitant irrational quantities of therapeutics
getting eliminated from the body with potential increase in undesired
serious side effects as nephrotoxicity and hepatotoxicity. Especially for
all pharmacological applications, a potential role of nanoparticles in
therapeutic delivery has been focus of research activity through cancer
nanotechnology that lead to a new generation of treatment options.
The carrier materials selected for the delivery system are expected to be
affordable, exhibit predictable release characteristics, mechanically and
biologically compatible and bioresorbable with local tissue. Thus the
materials properties of biodegradation and bioresorption play a vital
role to select an ideal next generation delivery system. Biodegradation
is the breakdown of material by the action of a living system or via
enzymes and thus cells, and bioresorption is the elimination of by-
products of biodegradation from an animal organism via natural
pathways. Therefore, it becomes indispensable to seek local release of
therapeutics for improved efficacy and faster healing of disease from
nanoparticles.

However, a major roadblock in translation of several nanoparticles
to clinical practice for systemic targeting of cancer cells is their non-
biodegradable nature [5]. The accumulation and resulting long-term
toxicity of nanoparticles is a major concern. In addition, sizes of
nanoparticles that are used in biological applications are not small
enough to be easily cleared from the body. The issue of body clearance
of nano-carriers obviously needs to be considered carefully. Although
there is a long list of nanoparticles under investigation, inorganic

nanoparticles such as metals, metal oxides, ceramics etc., have received
increased attention in the field of cancer nanotechnology because of
their unique optical, magnetic, electric or mechanical properties in
their nanostructures. Some key inorganic nanoparticles like calcium
phosphate (10~100 nm), iron oxide (5~10 nm), silica (3~100 nm),
zinc oxide (3~60 nm), zinc sulfide (3~50 nm), and magnesium and
manganous phosphate has been extensively used for gene based drug
delivery [5,6].

Compared with many existing popular nanomaterials, magnesium
(Mg) based nanomaterials have many unique advantages [7]. First, Mg
is biodegradable and bioabsorbable inorganic materials and an essential
mineral for human metabolism [8], and the density of magnesium
is much lower than that of gold and therefore more particles can be
loaded into the target tissues. About 1% of the total body Mg is found in
blood plasma, about a third of which is bound to proteins (as a cofactor
for more than 300 enzymatic reactions) [9]. Second, Mg has low
corrosion resistance which results in the rapid release of degradation
products leads to the formation of harmless corrosion products, which
are excreted through urine. Third, Mg has already become a promising
implant metal and continuing to be proven excellent candidate
materials for biodegradable orthopedic implants and vascular stents
[10]. Fourth, the safety of the Mg nanoparticle lies in its degradation
into magnesium ions, which are completely absorbable by the human
body. Fifth, Mg is highly abundant in nature and will thus be cost-
effective for clinical utilization [11]. Last but not least, the market
segment for Mg based nano material is relatively small worldwide.
Hence, the magnesium or magnesium based composite material would
be more promising material for future cancer therapy as a best category
of therapeutic carrier materials in cancer fields.
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