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Introduction
The utilization of polymeric micelles in providing optimal drug

delivery against cancer has been thoroughly investigated and exhibits
many promising facets, as evidenced by many research scientists all
over the globe. The acceleration in the rapid development of these
micelles as a robust delivery platform is primarily dictated by the fate
of these micelles in vivo, which ultimately governs their stability profile
and efficacy in the blood stream [1]. As a result of this ever-evolving
interest in developing nanotherapeutics, several micellar based anti-
cancer treatments are currently in advanced stages of clinical
development [2]. Chemotherapeutic medications suffer from various
limitations such as dose-limiting toxicities, unfavorable bio
distribution profile and lack of therapeutic efficacy at the target site of
action [3]. These inherent drawbacks can be alleviated by the judicious
use of nanotherapy, particularly polymeric micelles. The therapeutic
strategy of “magic bullet”, as envisioned by Paul Ehlrich, proposed that
the delivery system will usher the pharmacologically active molecule to
the site of interest with maximum accuracy and minimal distribution
to the peripheral organs of elimination [4,5]. These nano particulate
therapies have exhibited similar characteristics to this binding
principle of magic bullet.

Passive and Active Targeting
Various hurdles are encountered by nanoparticles, while making

their foray towards the target with their therapeutic payloads. To
circumvent these barriers, a proper understanding of the internal
tumor biology along with the structure and composition of the
polymeric nanocarriers needs to be leveraged to build a robust delivery
system [6]. The most prominent features of tumors include leaky blood
vessels, ineffective lymphatic drainage along with a compromised
vascular architecture [7]. Nanoparticles can accumulate in the tumor
regions through permeation into the leaky, vascular regions, while a
chemotherapeutic drug may simply diffuse through the fenestration.
This phenomenon of accumulation of these nanocarriers along with
their specific payloads is known as Enhanced Permeation and
Retention Effect (EPR) [8]. The compromised lymphatic drainage
allows significant retention of these nanocarriers along with the
distribution of the drugs in the regions adjacent to the tumor [9].
However, there are limitations to this method as not all types of tumors
may display similar vascular scaffolds and also permeation
characteristics may vary throughout these irregular, leaky regions
within the tumor [10,11]. To avoid these potential shortcomings with
passive delivery of nanotherapeutics, the nanocarriers can be
programmed to bind to particular cells with the introduction of
suitable targeting ligands on the surface of these nanoparticles [12].
These surfaces can be optimally tailored to facilitate the incorporation
of suitable targeting ligands by adjusting the ratio of ligand density to
the polymeric end groups, which are constructively employed for the
attachment of these targeting ligands. After achieving this,

nanocarriers will suitably recognize and bind to target cells through
ligand-receptor interactions, when the receptors on the surface of these
tumor cells have been significantly over-expressed [13]. This is a major
factor that contributes to the maximal employment of the target cell-
nanocarrier interactions, thus facilitating active targeting [14].

Polymeric Micelles
One such example of nanoparticles that can be briefly discussed in

the context of nanoparticulate delivery are polymeric micelles. These
are self-assembled core-shell structures that consist of a hydrophobic
core and a hydrophilic shell [15]. This hydrophobic core can be
employed to solubilize highly hydrophobic cargos while the
hydrophilic shell can be used to prevent opsonization of these
nanoparticles by the circulating immune cells in the blood stream [16].
This affords maximum protection, stability and prolonged circulation
times to these nanocarriers in the blood stream. These characteristics
confer desirable attributes to these polymeric micelles and they can be
conceptually developed as a robust nanocarrier. These polymeric
micelles are formed above certain concentrations of the polymer, also
known as critical micellar concentration (CMC) and above a certain
temperature, which is also known as the critical micellar temperature
(CMT) [17]. A suitable example of this polymeric micelle, under
clinical evaluation, is the NK911. The composition consists of
Doxorubicin (~45%) attached to a block copolymer of Polyethylene
Glycol (PEG) and aspartic acid. This formulation was evaluated for
metastatic pancreatic cancer treatment. Similar micellar formulation,
NK105, which consisted of Paclitaxel was clinically studied for
pancreatic, colonic and gastric tumor treatment [18].

Conclusions
It is very difficult to make a judicious selection of an appropriate

nanocarrier because several factors may influence the overall
biodistribution profile and the therapeutic efficacy of these
nanocarriers at the tumor sites. Concurrently, there are very few
reliable methodologies that provide optimal screening of these
nanocarriers that can be tailored to facilitate delivery to specific types
of tumors with varying inherent characteristics. Therefore, developing
these strategies to actively or passively deliver nanotherapeutics is a
time-consuming process that needs to be evaluated differently for
different cases. However, with the amount of research and thorough
investigative processes being carried out in the last decade,
nanoparticulate therapy remains a favorable option to deliver
chemotherapeutics safely coupled with minimal toxicities and higher
therapeutic efficacies.

References
1. Ambardekar VV, Wakaskar RR, Sharma B, Bowman J, Vayaboury W, et al.

(2013) The efficacy of nuclease-resistant Chol-siRNA in primary breast

Wakaskar, J Biomol Res Ther 2017, 6:2
DOI: 10.4172/2167-7956.1000e155

Editorial Open Access

J Biomol Res Ther, an open access journal
2167-7956

Volume 6 • Issue 2 • 1000e155

Journal of
Biomolecular Research & Therapeutics Jo

ur
na

l o
f B

io
mole

cular Research & Therapeutics

ISSN: 2167-7956

mailto:rajesh20w@gmail.com
http://dx.doi.org/10.1016%2Fj.biomaterials.2013.03.021
http://dx.doi.org/10.1016%2Fj.biomaterials.2013.03.021


tumors following complexation with PLL-PEG (5K). Biomaterials 34:
4839-4848.

2. Mikhail AS, Allen C (2009) Block copolymer micelles for delivery of
cancer therapy: transport at the whole body, tissue and cellular levels. J
Control Release 138: 214-223.

3. Wakaskar RR, Bathena SPR, Tallapaka SB, Ambardekar VV, Gautam N, et
al. (2015) Peripherally cross-linking the shell of core-shell polymer
micelles decreases premature release of physically loaded combretastatin
A4 in whole blood and increases its mean residence time and subsequent
potency against primary murine breast tumors after IV
administration. Pharm Res 32: 1028-1044.

4. Ehrlich P (1906) Collected studies on immunity. J Wiley & sons.
5. Wakaskar RR (2017) Types of Nanocarriers - Formulation Methods and

Applications. JBB 9: 10000e77.
6. Wakaskar RR (2017) General Overview of Lipid-Polymer Hybrid

Nanoparticles, Dendrimers, Micelles, Liposomes, Spongosomes and
Cubosomes. J Drug Target 1-26.

7. Peer D (2007) Nanocarriers as an emerging platform for cancer therapy.
Nat Nanotechnol 2: 751-760.

8. Wakaskar RR (2017) Challenges Pertaining to Adverse Effects of Drugs.
IJDDR.

9. Wakaskar RR (2017) Brief overview of nanoparticulate therapy in cancer.
J Drug Target 1-4.

10. Wakaskar RR (2015) Effect of Peripheral Shell Cross-linking on the
Efficacy of a Hydrophobic Vascular Disrupting Agent Physically Loaded
in Core-shell Polymeric Micelles. University of Nebraska Medical Center.

11. Wakaskar RR (2017) Role of Nanoparticles in Drug Delivery
Encompassing Cancer Therapeutics. IJDDR 9: 03-04.

12. Wakaskar RR (2017) Passive and Active Targeting in Tumor
Microenvironment. IJDDR 9: 37-41.

13. Wakaskar RR (2017) Promising Effects of Nanomedicine in Cancer Drug
Delivery. J Drug Target pp: 1-24.

14. Torchilin VP (2005) Recent advances with liposomes as pharmaceutical
carriers. Nat Rev Drug Discov 4: 145-160.

15. Wakaskar R (2017) Polymeric Micelles for Drug Delivery. IJDDR 9: 2.
16. Wakaskar R (2017) Cancer Therapy with Drug Delivery Systems. J

Pharmacogenomics Pharmacoproteomics 8: p 100e1578.
17. Wakaskar RR (2017) Polymeric Micelles and their Properties. J Nanomed

Nanotechnol 8: 433.
18. Torchilin VP (2007) Micellar nanocarriers: pharmaceutical perspectives.

Pharm Res 24: 1.

 

Citation: Wakaskar RR (2017) Cancer Therapy with the Aid of Nanotherapeutics. J Biomol Res Ther 6: e155. doi:10.4172/2167-7956.1000e155

Page 2 of 2

J Biomol Res Ther, an open access journal
2167-7956

Volume 6 • Issue 2 • 1000e155

http://dx.doi.org/10.1016%2Fj.biomaterials.2013.03.021
http://dx.doi.org/10.1016%2Fj.biomaterials.2013.03.021
https://doi.org/10.1016/j.jconrel.2009.04.010
https://doi.org/10.1016/j.jconrel.2009.04.010
https://doi.org/10.1016/j.jconrel.2009.04.010
https://doi.org/10.1007/s11095-014-1515-z
https://doi.org/10.1007/s11095-014-1515-z
https://doi.org/10.1007/s11095-014-1515-z
https://doi.org/10.1007/s11095-014-1515-z
https://doi.org/10.1007/s11095-014-1515-z
https://doi.org/10.1007/s11095-014-1515-z
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjKupLA0bXWAhWDrI8KHeNkD6wQFgglMAA&url=https%3A%2F%2Fwww.omicsonline.org%2Fopen-access%2Ftypes-of-nanocarriersformulation-method-and-applications-jbb-10000e77.php%3Faid%3D87071&usg=AFQjCNEogcXfo0Rdq8wzNefpYAwXjYcjIg
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjKupLA0bXWAhWDrI8KHeNkD6wQFgglMAA&url=https%3A%2F%2Fwww.omicsonline.org%2Fopen-access%2Ftypes-of-nanocarriersformulation-method-and-applications-jbb-10000e77.php%3Faid%3D87071&usg=AFQjCNEogcXfo0Rdq8wzNefpYAwXjYcjIg
https://doi.org/10.1038/nnano.2007.387
https://doi.org/10.1038/nnano.2007.387
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwj19avw0bXWAhVGRo8KHST2AeYQFgglMAA&url=http%3A%2F%2Fwww.ijddr.in%2Fdrug-development%2Fchallenges-pertaining-to-adverse-effects-of-drugs.php%3Faid%3D18647&usg=AFQjCNFhMT6-Z69EVdap99l94GtJjKx4ng
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwj19avw0bXWAhVGRo8KHST2AeYQFgglMAA&url=http%3A%2F%2Fwww.ijddr.in%2Fdrug-development%2Fchallenges-pertaining-to-adverse-effects-of-drugs.php%3Faid%3D18647&usg=AFQjCNFhMT6-Z69EVdap99l94GtJjKx4ng
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjb6evb0rXWAhUBL48KHUW6DywQFgglMAA&url=http%3A%2F%2Fwww.ijddr.in%2Fdrug-development%2Fpassive-and-active-targeting-in-tumor-microenvironment.pdf&usg=AFQjCNEUJiN23bE1qgJIWv_uXq4z9Z4nng
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjb6evb0rXWAhUBL48KHUW6DywQFgglMAA&url=http%3A%2F%2Fwww.ijddr.in%2Fdrug-development%2Fpassive-and-active-targeting-in-tumor-microenvironment.pdf&usg=AFQjCNEUJiN23bE1qgJIWv_uXq4z9Z4nng
http://www.tandfonline.com/doi/full/10.1080/1061186X.2017.1377207
http://www.tandfonline.com/doi/full/10.1080/1061186X.2017.1377207
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0ahUKEwj_-Oiy07XWAhXD6Y8KHbQGD50QFggrMAE&url=http%3A%2F%2Fwww.ijddr.in%2Fdrug-development%2Fpassive-and-active-targeting-in-tumor-microenvironment.php%3Faid%3D19478&usg=AFQjCNEU0ohnPOF5PtRGWqGpf5mvtfg3CQ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjAqZjN07XWAhWKO48KHYdqCAYQFgglMAA&url=https%3A%2F%2Fwww.omicsonline.org%2Fopen-access%2Fcancer-therapy-with-drug-delivery-systems-2153-0645-100e158.pdf&usg=AFQjCNE4L6bTWl63euCpyssPJDztklqpCA
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjAqZjN07XWAhWKO48KHYdqCAYQFgglMAA&url=https%3A%2F%2Fwww.omicsonline.org%2Fopen-access%2Fcancer-therapy-with-drug-delivery-systems-2153-0645-100e158.pdf&usg=AFQjCNE4L6bTWl63euCpyssPJDztklqpCA
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj5pKeY1bXWAhXENo8KHWVCCGUQFgglMAA&url=https%3A%2F%2Fwww.omicsonline.org%2Fopen-access%2Fpolymeric-micelles-and-their-properties-2157-7439-1000433.php%3Faid%3D86995%26view%3Dmobile&usg=AFQjCNHalqPuzRgsct2xL5hfvebtEU3Zjw
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj5pKeY1bXWAhXENo8KHWVCCGUQFgglMAA&url=https%3A%2F%2Fwww.omicsonline.org%2Fopen-access%2Fpolymeric-micelles-and-their-properties-2157-7439-1000433.php%3Faid%3D86995%26view%3Dmobile&usg=AFQjCNHalqPuzRgsct2xL5hfvebtEU3Zjw

	Contents
	Cancer Therapy with the Aid of Nanotherapeutics
	Introduction
	Passive and Active Targeting
	Polymeric Micelles
	Conclusions
	References


