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Although the detection and treatment of breast cancer
have significantly developed better than in past decades,
it is still the most important cause of death in women
worldwide. Until today, various methods have been
developed to manage breast cancer, including surgery,
radiation, and chemotherapy. However, each method
has its own limitations. Effective chemotherapy needs to
overcome the challenges of treating breast cancer, including
drug toxicity, drug resistance, and adverse drug reactions
(1,2). Drug resistance is the major complication in cancer
chemotherapy for breast cancer (3). Thus, using the proper
delivery system as a new route of drug administration may
overcome many difficulties. The size of the drug delivery
ranging from a few nanometers (colloidal carriers) to
micrometers (microparticles) and millimeters (implants)
depends on the method of drug administration. One of
the most important benefits of a drug delivery system is
to target the unhealthy areas of the body. Nanoparticles
are promising in the drug delivery system and deliver
the drug to the target tissue in a timely manner (4,5).
The encapsulation of chemotherapeutic drugs, especially
the enzymes, in polymeric nanoparticles enhances
their stability against heat, pH, proteases, and the other
degradation factors of their structure (6,7). Nanoparticles
have been developed for tumors imaging and drug delivery
targeting. The other particles such as nanocantilever and
nanoprobes, as well as nanoparticles coupled with specific
ligands have also been studied in tumor imaging and
peripheral metastasis (8,9). Super magnetic nanoparticles
that are conjugated with biological antibodies can be
useful in imaging and managing breast cancer (10). The
nanoparticles used in medicine are classified into two
main groups, namely, particles that include carbon-based
molecules as the main material and those which usually

contain metals and minerals as the core. In addition,
inorganic nanoparticles such as quantum dots that have a
central core of magnetic properties can be used for detecting
and imaging the tumors while organic nanoparticle
systems such as liposomes, solid lipid nanoparticles (SLN),
aptamers, dendrimers, and nanobody can be applied for
different drug-encapsulations (11-13). Liposomes are used
as the drug carriers in the chemotherapy of various human
tumors including breast cancer (14). Further, dendrimers
are used as contrast agents in MRI which can detect various
pathological processes (15,16). Furthermore, aptamers are
oligonucleotide (RNA or ssDNA) and peptide molecules
that bind to their target molecules (i.e., little biomolecules,
proteins, and even the cells) with high affinity and
specificity. Moreover, they are used as a tool for the
detection and management of diseases including cancer.
DNA aptamers are more stable than RNA aptamers, but
RNA aptamers are more flexible. Additionally, peptide
aptamers are made of a variable peptide loop (with 10-20
amino acids) linked to a protein framework. Furthermore,
aptamers can be used in drug-carrier systems. These
aptamers bind to cell surface receptors and are pulled into
the cell (13). Nowadays, monoclonal nanobodies can be
produced in bacteria. In addition, they are more stable
than conventional antibodies because of their small size.
Further, they are highly soluble and have a high affinity and
specificity for their antigen. Thus, monoclonal nanobodies
have great potential for cancer detection and management
(17). The metastasis of mammary gland cancer cells in the
mice was reduced in a study using nanomaterials (18).
Meanwhile, quantum dots are fluorescent nanoparticles
(2-10 nm) that comprise a center of hundreds to thousands
of the atoms of groups II and VI (i.e., Cd, T¢, Zn, and
Se) or group III (Ta) and group V (In) (19). However,
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the use of quantum particles in imaging and therapeutic
applications in vivo is imperfect due to the toxic effects of
the heavy metal core (20). Ultra-magnetic nanoparticles are
suitable for contrast enhancement and MRI. Furthermore,
magnetic nanoparticles conjugated with a biomolecule
are used to carry the drug in the management of cancer.
Moreover, magnetic iron oxide nanoparticles have been
used as a magnetic resonance factor for the studies of
gene expression, angiogenesis, and cellular traffic (21).
Yezhelyev et al developed a quantum dot-based assay to
detect and measure estrogen, progesterone, and ERBB2
receptors in cultured breast cancer cells. Quantum dots
are available in different sizes and emission spectra which
can detect several proteins in a single small tumor sample
(22). Similarly, Al-Hajj et al identified simultaneously six
proteins in paraffin-embedded breast tumor specimens
(23). In
summary, using quantum dots, it is possible to quantify

using antibody-conjugated quantum dots

multiple proteins simultancously on a tumor fragment or
small cancerous specimens and the final treatment strategy
is based on these results. Liposomes and lipid peroxidases
containing doxorubicin were reported to be useful in the
management of metastatic breast cancer (24). SLN, which
are with solid lipid background at room temperature,
have potentially wide applications (25). SLN are drug-
carrier systems that encapsulate hydrophobic or chemically
unsettled drugs. Tamoxifen is a non-steroidal and anti-
estrogenic drug which is highly hydrophobic. The use of
tamoxifen-loaded nanoparticles increases its permeability
to the tumor tissue. It has also fewer toxic effects on healthy
non-tumor tissue cells (26). The advantages of SLN
include its high potential for controlling drug release, drug
targeting, stability, and high capacity to encapsulate the
drug. Additionally, SLN have a high potential for payload
hydrophobic and hydrophilic drugs into the nontoxic
delivery system. No organic solvents are required with
the SLN and it has a potential for bulky scale production.
However, it is expected that nanoparticles are able to
reduce drug toxicity. There are still some weaknesses to
SLN, including particle growth, particle aggregation,
unpredictable gelation tendency, polymorphic transitions,
burst drug release, drug ejection, and inherenty low
incorporation capacities due to the crystalline structure of

the solid lipid (27).

Conclusion

In general, SLN can improve the therapeutic application
of tamoxifen by reducing its toxicity, particularly in
the treatment of breast cancer. Nanoparticles could be
potentially used in long-term circulating carrier systems
for breast cancer therapy because of their small size.
Finally, although there are some challenges and limitations
on the use of nanoparticles in medicine, it is hoped that
nanoparticles create tremendous revolutionary not only in

oncology but also in medicine in the near future.
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