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ABSTRACT
In the present scenario, lung cancer is one of the most prevalent and malignant cancer especially among
the smoking group of people. The targeted delivery of chemotherapeutic agents to the lungs represents
a novel therapeutic approach in lung cancer. Lung is an ideal route for administration of anticancer drug
as it provides larger alveolar surface area, low thickness of epithelial barrier & extensive vascularization.
Nanoparticles with nanocarriers have possibility of cell-targeted drug delivery with minimal systemic
side effect and toxicity. Pulmonary epithelial cell, enzymes, receptors and genes are the target of the
targeted drug delivery in lung cancer. This paper reviews the till date targeted drug delivery research
performed for the treatment of lung cancer.
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INTRODUTION
Lung cancer is the most chronic disease among
the all other airways and lung disease and one
of the leading cause of death worldwide [1].
Lung cancer is common in both men and
women having exposure to both direct and
indirect smoking group. In 1975 the 5-year
relative survival rate for all patients with lung
cancer was 13%.In 1996 to 2003 the 5-year
survival rate increased to 16% despite the
incorporation of modern chemotherapy
regimens and great advances in supportive care
[2]
. And in recent 5-year survival rate for all
patients with lung cancer is 15% [3].The rapid
changes in life style, urbanization, and
environmental degradation, smoking habit,
increasing elderly population in developed
countries etc., are all contributing toward the
increase in patients with airway diseases [4].
Pulmonary diseases are treated by maintaining
high and prolonged drug concentration in lungs

either administered by pulmonary route or
systemic route. The long-term survival rate of
lung cancer patients treated by conventional
approaches such as surgical resection, radiation,
and chemotherapy remains far from
satisfactory [5]. Lung cancer cells are generally
classified as small-cell (SCLC) or non-small-cell
lung carcinomas (NSCLC). NSCLC is further
subdivided into adenocarcinomas (AD), largecell carcinomas (LC), and squamous cell
carcinomas (SQ). Systemic drug delivery of
anticancer drugs have narrow safety range
spectrum because limited amount of drug
reaches to the target tumor site. Targeted drug
delivery of anticancer drug on tumor site in
lungs improves the therapeutic effect because it
decreases the systemic exposure of drug. Lungs
provide large surface area (about 100m2) and
high vascularization which rapidly distribute the
molecules. Lungs exhibit relatively low local
metabolic activity and unlike the oral route of
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drug administration, pulmonary inhalation is
delivery have been investigated include
not subject to first-pass metabolism [6].
polyethylene glycol (PEG), polyglutamic acid
Recently the interest to develop pulmonary
(PGA), polylactic-co-glycolic acid (PLGA), HPMA
drug delivery system suitable for lung cancer
copolymers, and polysaccharides (eg, chitosan,
has been increased. There are various
cyclodextrin).
nanometer and micrometer-sized drug carrier
system has been investigated for the treatment
PULMONARY ANTI CANCER DRUG LOADING TO
of lung cancer like nanoparticle, polymer
NANOCARRIER
conjugates, polymeric micelles, inhalation
Videira et al. carried out the preclinical
nanoparticle, Solid lipid nanoparticles, Lipid
evaluation (in experimental mouse mammary
nanocapsules, Polymeric nanoparticles, Lipidcarcinoma) of a pulmonary delivered paclitaxelcoated nanoparticles, Nanostructured lipid
loaded lipid nanocarrier for an antitumor effect
[7,11]
carriers, Nanocomposite particles, Liposomal
. The paclitaxel loaded solid lipid NP
drug delivery system, Microparticles, and
treatment was more effective in decreasing the
Inhalation gene therapy [7].
number and size of lung metastases, in
comparison with the treatment using
NANOTECHNOLOGY USED IN LUNG CANCER
intravenous administration of the same drug
Nanoparticle technology had emerged on the
using the conventional formulation. Xiang-Hong
commercial scale when the first product using
Peng et al. develop single chain variable
NPs, Abraxane, an injectable suspension of
fragment anti-EGFR antibody (ScFvEGFR)albumin NPs with bound paclitaxel was used for
Heparin-Cisplatin Nanoparticles for the delivery
cancer therapy, and became available in 2005
of Cisplatin in lung cancer therapy [12]. Hureaux
[8]
. NPs having the property such as small
et al. developed lipid nanocapsules (LNCs) for
particle size, large surface area, and the
the aerosol delivery of paclitaxel [13]. Azarmi et
capability of changing their surface properties
al. develop dry powder formulation of
have several advantages compared to other
doxorubicin (DOX) encapsulated in NPs [7].
[9]
delivery systems . Nano-sized carriers are not
Hitzman et al. formulated an in vivo pulmonary
used intravenously because of accumulation in
delivery of 5-fluorouracil (5-FU) in lipid-coated
the liver cell which significantly reduces the
nanoparticles (LNPs) system to a hamster model
[14]
amount of drug that reaches to the tumor site
. Patlolla et al. prepared celecoxib[5]
. Therefore, targeted aerosolized NP delivery
nanostructured lipid carrier (Cxb-NLC) NPs by
is used in lungs which will bypass the
the hot melt homogenization technique [15].
presystemic metabolism. Helmut Ringsdorf
Anabousi et al. carried out in vitro assessment
proposed the concept of polymer-drug
of transferring- conjugated DOX-loaded
conjugates in 1975 and the subsequent success
liposomes as drug delivery systems for
of N-(2-hydroxypropyl) methacrylamide (HPMA)
inhalation therapy of lung cancer [16]. Alipour et
copolymer-doxorubicin conjugate
(named
al. prepared biodegradable paclitaxel loaded
“PK1”) in clinical trials [10]. Polymer based
alginate
microparticles
by
the
nanocarriers have good drug solubility high
emulsification/gelation method and assessed
drug-loading capacity, improve therapeutic
the in vitro cytotoxicity activity of paclitaxel
efficacy, and reduce systemic toxicity. Docetaxel
loaded microparticles using human non-small
(DTX) is a cytotoxic agent which has been
cell lung cancer celllines (A549 and Calu-6) [7].
proven to have significant antitumor activity
Verma et al synthesized and characterized a
against various human cancers. Nowadays,
biocompatible drug delivery vehicle and coated
widely researched polymers for Docetaxel (DTX)
with Fe3O4 magnetic nanoparticles (MNPs) with
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a polymer poly(lacticco-glycolic acid) (PLGA) and
system
decorated
with
EGFR-targeted
was loaded with a potential anti-cancer drug
biotinylated EGF (bEGF).These nanoparticles
quercetin and their suitability for targeting lung
demonstrated enhanced cellular uptake in EGFR
cancer cells was evaluated via nebulization [17].
overexpressing cancer cell lines holding promise
for targeted lung cancer therapy. Recently,
LIPID-BASED NANOCARRIERS
Jiang et al. [21] investigated different polymerLiposomes, micelles, and lipid nanoparticles are
based
nanoparticles
composed
of
the major classes of lipid-based nanocarriers for
polycaprolactone (PCL) that were surface
drug delivery system. Liposomes are becoming
modified with chitosan polymer for oral
increasingly more popular delivery vehicles for
administration of chemotherapy in lung cancer.
anticancer therapeutics due to their strong
Polymers have mucoadhesive properties that
biocompatibility properties. Liposomes also
increased the therapeutic effect of anticancer
serve as a biodegradable pulmonary reservoir
drugs by selectively interacting with the
that enhance pulmonary residence time,
increased levels of mucin expressed in cancer
decrease mucociliary clearance of drugs,
cells compared to normal cells.
prevent local irritation, and increase drug
potency [18]. In 2004, Boulikas developed a
METAL-BASED NANOPARTICLES
liposome-based cisplatin drug called Lipoplatin
Noble metals such as gold and silver have been
to reduce systemic toxicity of cisplatin [19].
extensively investigated for clinical applications,
Liposomal formulations have long-term
including their use in sensitive diagnostic
instability as major drawback thus; liposomes
imaging, detecting, and classifying of lung
can be freeze-dried or spray-dried to improve
cancer [22]. Peng et al. [23] developed a gold
the stability and can be formulated as liposomal
nanoparticle-based biosensor system with the
dry powder for inhalational pulmonary delivery.
capacity to detect lung cancer by analyzing an
According to a recent report, lipoplatin is
individual’s exhaled breath.
anticipated to complete phase III clinical trial
testing in 2013 and 2014 [3]. Table 1 lists current
OTHER NANOPARTICLE SYSTEMS
examples of liposomal formulations undergoing
There are various other nanoparticle such as
clinical trials intended for the treatment of
Magnetic nanoparticles, Mesoporous silica
cancer.
nanoparticles (MSNs), Lipid nanocapsules, Lipidcoated nanoparticles, and Nanocomposite
POLYMERIC NANOPARTICLES
particles etc. have been investigated and
Polymeric nanoparticles are synthesized from
applied in diagnosis and treatment of various
polymers. Now a days various biodegradable
cancers. In anticancer drug delivery system
polymers have been developed such as
mesoporous silica nanoparticles (MSNs) have
poly(lactic acid)(PLA), poly(lactic-co-glycolic)
been increasingly used in research due to their
acid (PLGA), gelatin, albumin, chitosan,
dynamic capacity for drug loading, controlled
polycaprolactone,
and
poly-alkyldrug release property, and multifunctional
cyanoacrylates. And they have used in
ability [3].
popularity because of their controlled and
sustained release properties, subcellular size,
GENE THERAPY USED IN LUNG CANCER
and biocompatibility. Polymer nanoparticles
In lung cancer there are various genetic
have been extensively used for delivering
changes, including chromosomal abnormalities,
targeted chemotherapeutics to lung cancer.
point mutations, and/or DNA methylation.
[20]
Tseng et al.
developed a gelatin nanoparticle
Galimberti et al [24] design Cyclin E, Cdk-1 and
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Cdk-2 were individually targeted for repression
dysplasia spontaneously arising in a transgenic
with siRNAs in lung cancer cell lines. Treatment
cyclin E-driven mouse model. Recently, it has
with the Cdk-2 kinase inhibitor seliciclib
been reported that MicroRNAs (miRNAs) could
reduced lung cancer formation in a murine
possibly play a critical role in cellular processes
syngeneic lung cancer model and decreased
like regulation of cell growth, differentiation,
immunohistochemical detection of the
and apoptosis, emphasizing their role in
proliferation markers Ki-67 and cyclin D1 in lung
tumorigenesis [25].
Table 1: Ongoing clinical trials of a few liposomal nanoformulation used cancer chemotherapy [26].
Trade name/composition
Indication
phase
Doxil/CAELYX Liposomal Doxorubicin
Malignant female reproductive system
I
neoplasm, Ovarian Cancer
Liposomal Cytarabine
Central nervous system malignancies,
II
Stage IV breast cancer
CPX-351 Liposomal Cytarabine Daunorubicin
Acute myeloid leukemia
I
Liposomal Vincristine
Acute lymphoblastic leukemia
II
IHL-305 Irinotecan Liposome Injection
Advanced solid tumours
I

Stage
Active
Active
Active
Active
Active

CONCLUSION
Targeted drug delivery is very useful as it improves the therapeutic outcome when treated lung cancer.
In recent year the development of molecule targeted drug has progressed remarkably and neumerous
clinical studies have been carried out on molecular targeted drugs for cancer treatment. They also
provide more safety and highly efficacious treatment of lung cancer.
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