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A B S T R A C T 

In Cancer therapy, Nano drug delivery system comprising of Liposomes, are the most successful mode of treatment in present 

scenario which also has real time clinical application. Recently it is found that the closed bilayer phospholipid vesicles have 

many technical advantages over the initially used liposomal formulations. The delivery of therapeutics encapsulated in 

liposomes changes the biological distribution profile and improves the drug therapeutic indices of various drugs. This review 

article throws light onto many clinical liposomal drug delivery products. The liposome Nano drug delivery by the active and 

passive targeting is a boon as it can reduce the off-targeting effects. The current development is more focused on the 

diagnostic and clinical applications. Receptor targeted delivery systems are extensively explored for active targeting. However, 

these delivery systems are rarely seen in the clinical application because of conjugation chemistry and other implicit hurdles 

to develop this system.The development of nanocarriers in the cancer treatment have enormous potential in the medical field. 

Moreover, Immuno liposomes have been used in cancer treatment as attractive drug targeting vehicles. On the other hand, 

there are many other liposomal drug delivery systems having passive targeting mechanism for cancer treatment which are 

widely used due to enhanced retention and permeability of formulation. This review majorly focuses on the current challenges 

encountered in development of liposomal Nano drug delivery systems and its effective development for cancer treatment. 
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INTRODUCTION 

n pharmaceutical field the development of the 

liposomes drug delivery plays significant role. The 

first-time liposomes were described by Alec 

Bangham, in 19611. The development and research in 

liposomes leads to real time clinical application in various 

medical area like gene delivery, biomolecules and drug 
delivery2. The structural components of the liposomes 

include phospholipids incorporated with cholesterol 

sterols. For preparation of liposomes Thin-film hydration 

is the most commonly used method. In this method, 

liposome lipid components with or without drug are 

dissolved in organic components like chloroform. There 

are several techniques such as sonication, extrusion, 

ethanol injection and freeze-drying used to obtain desired 

sized liposomes. However, liposomes are processed and  

 

 

 

formulated in different size, charge, lamellarity and 

composition. Therefore, in the current market research the 

clinical development is booming and many market 

products are available for human use. The Encapsulation 

of drugs in liposomes improve the therapeutic indices of 

various agents through changes in their 
pharmacodynamics and pharmacokinetics which is shown 

in Figure 1. 

 

Figure 1: Liposomes with formulating the drug (32) 
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Observing the current world scenario every year 10 

million new cases of cancer have been registered3. The 

potential of the cancer therapy depends on site specific 

drug delivery systems. Therefore, passive and active 

targeting approaches are used for targeting liposomal 

Nano formulations to cancerous cells4,5. In addition to this 
different gene and drug delivery systems cure cancer more 

effectively by reduced toxicity, improved biocompatibility 

and altering the pharmacokinetic profile of therapeutic 

agent6. The coating of polyethylene glycol on the 

liposomes enhances the blood circulation half-life, 

permeability and retention time. This phenomenon is 

known as the passive targeting. However, passive 

targeting has many challenges and improvement in design 

strategy is required for enhanced targeting. Therefore, 

liposomes can be developed with targeting ligand 

conjugated with formulation7-9and target the cancer cell to 

improve overall tumor accumulation.  The selection of the 
receptor and targeting ligand is important parameter in 

drug delivery for cancer treatment10. Therefore, numerous 

research and studies have been carried out for 

immunoliposomes for the cancer treatment by targeted 

drug delivery for various types of cancer disease such as 

breast cancer, colorectal cancer, lung cancer, etc.11,12. The 

function of immunoliposomes in cancer treatment is to 

reduce the accumulation of drug in healthy tissues and 

increase the drug delivery to tumour by antibody-

mediated guiding of the liposomes13,14. The following 

section briefly discusses about the liposomes in the cancer 

treatment. 

LIPOSOMES IN CANCER THERAPY 

Liposomes are nothing but small artificial vesicles with 
spherical shape created by natural non-toxic 

phospholipids and cholesterol. The liposomes have 

hydrophobic and hydrophilic characteristics due to which 

it is widely used in the drug delivery systems15-17.  

However, liposomes have different properties because of 

various size, methods of preparation, lipid composition 

and surface properties. There is wide application of 

liposomes in pharmaceutical and cosmetic industry as 

carriers for numerous molecules because of its high 

potential in many treatments. The liposomes can avoid 

decomposition of the entrapped combinations, release the 

entrapped at designated targets and trapped hydrophilic 
and hydrophobic compounds18,19.   The size of the 

liposomes are vary from 0.025 μm to 2.5 μm vesicles. As 

we have discussed in the previous section the liposomes 

have one or more bilayer membranes and the vesicle size 

is the important parameter to decide the circulation half-

life of liposomes.  

 

Figure 2: Various Methods of Liposome 

Based on the liposomes size and the bilayers it can be 

classified as multilamellar vesicles and unilamellar 

vesicles. The further classification of the unilamellar 

vesicles are large unilamellar vesicles and small 

unilamellar vesicles20.In the multilamellar and unilamellar 

liposomes the vesicle has onion structure and single 

phospholipid bilayer sphere respectively
21

. The methods 

of liposome preparations are shown in Figure 2  There are 
several advantages of the liposomes such as increased 

stability of therapeutics via encapsulation, reduced 

exposure of sensitive tissues to toxic drugs, flexibility to 

couple with site-specific ligands to achieve active 

targeting, increased efficacy and therapeutic index of 

drug22. There are other several benefits of drug loaded in 

liposomes such as Passive targeting to the cells of the 

immune system, especially cells of the mononuclear 

phagocytic system, improved transfer of hydrophilic, 

charged molecules, Site-avoidance mechanism and 

specific targeting23.  

PASSIVE TARGETING IN CANCER 

The passive targeting in the cancer is the process of 

accumulating the drug at the site of action or around the 
tumour tissues. Such process is known as the Enhanced 

Permeability Retention effect (EPR)24. It is very difficult 

to say it is a form of selective targeting as per the research 

data. However, Enhanced Permeability Retention effect 

considered for the nanoparticle drug delivery system and 
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more than 95% of the nanoparticles were found 

accumulate in organs indicating the delivery of  drug 

through blood25.  The retention and compromised 

vasculature permeability can be helpful in the 

macromolecules accumulations and it would increase the 

tumour concentration by70-folds26.  The leaky vasculature 
present in the cancerous tissues will be advantageous for 

such type of targeted drug delivery systems. The 

development of the leaky vasculature because of the 

vascularization and Enhanced Permeability Retention 

effect to poor lymphatic drainage. The nanoparticle size, 

surface area and shape are very important for the 

effectiveness in the tumour targeting, as they affect the 

circulation time and targeting efficiency. Normally, the 

nanoparticle size of around 10nm is most favourable to 

avoid the renal filtration27. Such characteristics of the 

particles in the passive targeting is one of the solutions to 

overcome problems as size tailored particles can follow 
diffusion-mediated transport. In such transportation the 

size of the particles is the key factor.  The size of the 

molecules in drug loaded dextran particles was larger, due 

to which it accumulated in the interstitium and fond very 

less effect in the vascular surface. The homogenous 

distribution of the small particles and upper maximum 

limit of 400 nm is essential for enhanced transport 

efficiency28.  It was observed that 40-200 nm sized 

nanoparticles have longer circulating time, low renal 

clearance rate and accumulate at tumour site 

specifically29.  Another important factor is aspect ratio of 
the nanoparticles. The aspect ratio is dealing with the 

uptake of the particles. It was observed that uptake of 

450nm height and 150nm diameter particles was four 

times faster than the symmetrical particles having aspect 

ratio of 200nm30. 

The internalization of nanoparticles into cells is possible 

by good surface characteristics of the particles. The 

nanoparticle surface can be modified using polymer 

composition in order to overcome extra amount of 

hydrophobicity of the nanoparticles. One such surface 

modification approach is  PEGylation  in which surface of 

particles is coated with Polyethylene Glycol which helps 
Nano system escape the Reticulo-endothelial system 

clearance4,28.  The passive targeting for the drug delivery 

system can be effective by controlling the shape, size and 

surface modification of the nanoparticles. On the other 

side the main disadvantage of such system is their 

detrimental effect on healthy tissues of the body just like 

the chemotherapeutic regimen. 

ACTIVE TARGETING IN CANCER TREATMENT 

The active targeting is described as the ligand and 

receptor interactions. The interaction between the receptor 

and the ligand is possible when the propinquity may be 
lesser than 0.5mm.The recently developed drug delivery 

systems are delivered by active targeting  through  

extravasation and blood circulation31.  

Basically, active targeting is divided into three order 

targeting such as First, second and third order targeting. In 

the first order targeting the drug is delivered to the 

capillary beds, to the organ or to targeted tissue such as 

pleural cavity, lymphatic tissue, cerebral ventricles, joints 

peritoneal cavity etc. In second order active targeting the 

drug is targeting to the specific tumour cells like the 

kupffer cells in liver. In the third order active targeting the 

drug is delivered by the receptor-based ligand mediated 

entry and endocytosis to the site of action. The selection 

of the targeting agent is the significant factor in active 

targeted drug delivery system in order to deliver drug to 

cancer tissue without affecting the surrounding healthy 

tissue. The drug delivery system mostly depends on the 
capacity of ligands or the targeting agent to bind with 

tumour cell surface. In general, active targeting approach 

has the benefit of certain receptors being over expressed 

on the tumour surface. Polymeric micelles based Nano 

systems gave efficient results because of their surface 

chemistry32. However, the targeted nanocarriers have 

potential in comparison to the non-targeted ones in the site 

specific drug delivery by reducing toxicity.  Float targeted 

drug delivery is the typical example of targeted drug 

delivery which is proven delivery since many years. In 

breast cancer, ovarian cancer33,34 and osteocarcinomas the 

float receptors are over expressed. Therefore, the float 
receptor conjugated particles have chances to be 

internalized when highly over expressed float receptors 

are present. Polyethylene glycol particles enhance the 

circulating time in comparison to plain Doxorubicin 

particles in folate-receptor35.  

The conventional techniques are the most popular for 

targeted drug delivery to cancerous tissues and this 

strategy should be applied to target the imaging agents of 

concern organelles. This practice will improve the target 

delivery system effectiveness. Any formulation is to be 

examined on any patient with the imaging agent to get 
conformation of targeting of the delivered drug. The 

excessive expression of vasoactive intestinal peptide 

receptor in breast cancer can be used as targeting agent 

and the results state that active as well as passive targeting 

takes place to the treat breast cancer in in vivo settings36,37.    

CONCLUSION  

The liposomes have significant characteristics of a 

potential drug delivery system and therefore find 

application in the pharmaceutical industries for delivery of 

ribosomes, DNA, proteins and anti-sense molecules. In 

addition to these, liposomes enhance the drug delivery to 

the targeted location of the disease increasing their 
clinically acceptability. Liposomal drug reduced toxicities 

and improves efficiency in comparison to free 

complements. Moreover, the recent trend of liposome and 

anti-body in the technology leads to effective targeted 

drug delivery and enhanced development of 

immunoliposome formulations for cancer treatment. The 

highly selective anticancer developed drug discriminates 

the tumor and normal cells. The use of ligand conjugated 

liposome-encapsulated drug is very promising for cancer 

cell or tumor. Thus nanotechnology is beingdeveloped 

and explored to fulfil the unmet need for cancer treatment. 
Both active and passive targeting of liposomes reduces the 

nonspecific biodistribution of chemotherapeutics and 

improves effectiveness of treatment at the same time 

reduces the side effects. However, clinical applications of 

convectional, PEGylated and immunoliposomes are under 

research and are showing their potential as an alternative 

therapeutic methods.   
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