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present methods of treatment for several diseases. One of the 
major applications of nanotechnology use in medicine is the use 
of nanoparticles to deliver drugs or other substances to target 
specific types of cells, mainly the cancer cells or cancer stem cells. 
Nanoparticles are designed in such a way that they will deliver drugs 
directly only to specific affected cells without harming normal cell 
types and therefore nanoparticles that deliver anticancer drugs directly 
to cancer cells are under investigation. Many of such nanoparticles 
are giving remarkable progress in making this in reality.1 According 
to Dr. Lawrence Tamarkin, who is present CEO of this company, 
CytImmune Sciences, a biopharmaceutical company in US has 
designed to treat cancer by using nanotechnology which reduces 
side effects and minimized treatment cost for cancer to improve 
the quality life of cancer patient Whereas, BIND Biosciences, Inc, 
an another biopharmaceutical company has used medicinal Nano 
engineering platform to develop best qualities of drugs to provide 
significant improvement in the treatment for various diseases and 
they have already successful in doing targeted therapy for cancer 
which is presently at Phase 1 & Phase 2 clinical trials. Many 
scientists around the globe have tried to use this technology in the 
field of medical science. Nanoparticles are becoming more famous 
day by day because of their enormous application in the diagnostics 
and therapeutics formulation.2 In the recent advances of nanoparticle 
formation, variety of materials have been tried and tested for their 
medical values. The scientists have moved one step further by 
adapting encapsulation technology in the nanoparticles and selected 
potential carrier molecules which have shown their ability to carry 
a drug molecule and deliver it to the specific organ with a sustained 
release. This process resulted into killing of only cancer cells without 
harming normal cells of cancer patients.3

One of such carrier molecules which have emerged in a last decade 
is Chitosan, derived from chitin and which is intern obtained from 
shrimp.4 Variety of methods have been stated in the preparation of 
chitosan nanoparticle which involves emulsification, emulsion droplet 
coalescence, reverse micellization and ionic gelation.5 Among these 
methods ionic gelation method is extensively used for because of its 
feasibility.5 Chitosan nanoparticles (CH-NP) have been explored for 
their antibacterial antifungal activity whereas, CH-NP loaded with 
drug has been looked for therapeutic values in various neurological 

disorders, HIV and cancer.6,7 Use of chitosan in the drug delivery 
involves less Cytotoxicity, for the reason being, it is a biodegradable 
molecule which is degraded easily by the kidney in vivo.8 

Many commercial anti-cancer drugs are available in the market and 
many drug discovery trials are being performed in the cancer research. 
It is evident that somewhere around traditional medicinal approach 
fails to provide beneficial effect and lacks the specificity and causes 
Cytotoxicity to the healthy cells. Development of drug resistance 
within the cancer cells and inability to penetrate these cancer cells are 
the reasons behind the failure of commercial medicine. The reason for 
adapting CH-NP drug delivery system are, they are biocompatible, 
and cheaper.9 Due to their nano size, CH-NPs are internalized by the 
cells easily and hence they can deliver drug to cells more precisely. 
This increases the specificity of CH-NP and is the reason for their 
wide range of therapeutic importance.10 This also makes them 
potential vehicle system for gene delivery. CH-NPs have shown 
tremendous therapeutic significance in various types of cancer.11–13 
CH-NP affects the proliferation of human gastric cancer cell line 
by mechanisms yet to be discovered.12 In the breast cancer mice 
model, chitosan nanoparticles containing anti-Rho small interfering 
RNA have shown tumor anti-angiogenesis.13 Modified CH-NPs have 
been tried in the oral vaccination for breast cancer which resulted in 
improved immune protection in mice model.14 When developing a 
nanoparticle based drug delivery system, it is important to consider 
target specificity of nanoparticle which is lacked by the traditional 
medicinal approach. Lack of target specificity often results in the side 
effects. Many scientists have developed an effective modification in 
the Ch-Nps which help in achieving the goal of target specificity. The 
strategy mainly involves the binding of protein on to the nanoparticles 
for which the receptors are present exclusively on the tumor cells. 
The best suitable example for this involves binding of αvβ3 integrin 
to the CH-NP. The receptor for this protein is widely expressed in 
various tumors and this strategy has shown positive effects in the 
ovarian cancer model.15 Another good example being the modification 
of CH-NP with the folic acid since cancer cell express the folic acid 
receptors on their cell surface.16 Dual encapsulation strategy has 
been employed where two drugs have been encapsulated within the 
chitosan. Encapsulation of paclitaxel and thymoquinone within a CH-
NP resulted in effective breast cancer therapy.17 CH-NP increases the 
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Editorial
Cancer has the highest mortality rate in the world as compared to 

the other disorders mainly due to non availabity of proper treatment 
at advance stage. Current cancer treatment involves the radiation 
therapy and chemotherapy both of which exerts side effects in the 
cancer individual that lead to death of the majority of patients. 
Extensive research work is being carried out in order to reduce the 
side effects of anticancer drugs. These side effects are mainly due to 
the non-specificity of drugs to the target tissues. Therefore there is a 
need to find out the drug delivery system which can efficiently kill the 
cancer cells without harming normal healthy cells.

Nanotechnology in Medicine offers several advantages over 
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immune response by not only elevating the IgG, IgA and IgM but also 
the IL-2, Il-4 and IL-6 as observed in murine model.4 As mentioned 
earlier the wide range of therapeutic significance is mainly due to the 
modification of CH-NP within the tumor microenvironment. Tumor 
microenvironment which has poor vasculature does cause increase in 
temperature and development of acidic condition. The amino group 
of the chitosan is protonated in acidic condition causes CH-NPs 
to swell, resulting in the faster drug release.18 In addition, the poor 
vasculature causes the accumulation of mancro-molecule in the tumor 
microenvironment. This phenomena was described as enhanced 
permeability and retention (EPR).19 Protonation in acid condition 
and EPR can be the main aspects for adapting CH-NP drug system in 
the treatment of cancers. Important thing to notice is use of chitosan 
is being carried out as a carrier of drug or nucleic acid and less 
significance is given to the therapeutic values of chitosan nanoparticle 
itself. The chitosan possesses the cytotoxic effect in cancer cells when 
compared to the normal cells. It induces apoptosis and causes cell 
cycle arrest in the oral cancer cells.20 Modifications in the chitosan 
molecule have been adapted in order to improve the biodegradability 
and immunological activity. The important example for this being the 
glycation of chitosan molecule. Glycated chitosan is predicted to be 
suitable for the incorporation in late-stage cancer where patients have 
very low tolerance towards the chemotherapy and radiation therapy.4 
Also the glycol chitosan nanoparticle system have been used as the 
theranostic agent in the cancer where simultaneous diagnosis and 
therapy can be performed.21

The scope of CH-NP is wide open for many discoveries which 
involve identifying the signalling pathways altered by the CH-NP 
in the cancers. Also the studies can be further expanded for their 
effects on the cancer stem cells and circulating tumor cells. This is 
an important aspect since these two cell types are the main reason 
behind tumor metastasis and recurrence of cancer after drug treatment 
respectively. Overall chitosan is an important molecule in the cancer 
research and needs to be explored further and this may soon result in 
the groundbreaking discovery in the cancer treatment which will be 
beneficial for the thousands of patients suffering from various cancers. 
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