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Introduction
Drug resistance has become a main concern in the cancer 

therapy worldwide. It can be a temporary or permanent potential 
of an organismto multiply even in the presence of the lethal drug 
concentration.Generally, multidrug resistance (MDR) is associated 
with the over-expression of P-glycoprotein(P-gp), resulting in 
amplified efflux of anticancer drug molecules from cancer cells [1]. 
Therefore, interrupting the P-gp efflux might be an effective strategy 
to resolve the MDR in cancer patients. Interestingly, smart nano-sized 
transporters can deliver the drug cargo at the proposed site and release 
the drug precisely to elicit desirable therapeutic response. Thanks to 
their small diameter, large surface area. Now a days, researchers have 
explored a smart drug delivery system known as polymer lipid hybrid 
nanoparticles, which are capable to combat various diseases [2,3].

Over expressed ATP-Binding Cassette (ABC) transporters is 
frequently associated with MDR in cancer treatments. However, no 
approved anti-cancer drug molecules are available for clinical use in 
order to reverse MDR by obstructing P-glycoprotein. However, MDR 
is responsible for the low intracellular drug concentrations ultimately 
reduce the cytotoxicity of a broad spectrum of antitumor drugs 
including anthracyclines (e.g. DOX), vinca alkaloids (e.g. vincristine), 
podophyllotoxins (e.g. etoposide) and taxanes (e.g. taxol) [4].

Reversal of MDR
Numerous attempts have been made for the reversal of the 

MDR by the researchers worldwide. The most employed approaches 
include solid lipid nanoparticles, polymeric nanoparticles, 
mesoporous silica nanoparticles, nanoparticulated chemosensitizer 
and poloxamer, and magnetic nanoparticles [5]. Whilst, hydrophobic 
nature of chemotherapeutics leads to poor aqueous solubility and 
low bioavailability which can be overcome by nanocrystals, albumin 
based nanoparticles, liposomal formulation, polymeric micelles, 
cyclodextrin and chitosan based nanoparticles [6].

Limitations of Conventional Therapies
The limitations of existing approaches in the treatment of MDR 

have been presented in (Figure 1). 

Non-specific targeting leads to damage of rapidly 
proliferating normal cells, limited aqueous solubility because 
most chemotherapeutics either from plant source or synthetic are 
hydrophobic and requires solvents to formulate the dosage form 
which contribute to severe toxicity. Moreover, lack of selectivity of 
anticancer drugs cause significant damage to rapidly proliferating 
normal cells and drug expulsion [7].

Liposomes in MDR
Liposomes are known as a one of the successful outcomes of the 

nanomedicine which have achieved clinical success. These are the 
bilayer arrangements compose of the phospholipids can move freely 
across the physiological barriers and employed in the numerous 
biomedical applications. Liposomes can be classified majorly on the 
basis of the surface charge, type of the lipid composition, dimensions 
and production process [8].

The liposomes can be modified in order to achieve precise drug 
release at specific target site such as cancer cells and can escape from 
the process of rapid clearance [9,10]. The process of clearing out of 
liposomes can be challenged by providing the PEGylation to the 
liposomes (Figure 2). This stealth property can increase the circulation 
time of liposomes within the human body by reducing their uptake 
by the Reticuloendothelial System (RES). Remarkably, the bio 
dispersal of PEGylated liposomes has been exploited successfully 
in the designing of doxorubicin-loaded liposomes commercially 
available as Doxil (Janssen Biotech, Inc., Horsham, USA) or Caelyx 
(Schering- Plough Corporation, Kenilworth, USA) for the treatment 
of solid tumors [11]. Furthermore, co-delivery of both hydrophilic 
and hydrophobic drug moieties is also feasible in the liposomes as 
shown in (Figure 2). The use of cholesterol provides the strength and 
rigidity to the phospholipid chain. The liposomes used in the reversal 
of the MDR have been mentioned in (Table 1).

Conclusion
The MDR is the main obstacle in the treatment of long stage 

cancers. The conventional treatment approaches are not efficient 
enough to resolve this issues. Therefore, biomimetic nano scale drug 

Drug (s) Method Type of cancer Ref.

Resveratrol and Paclitaxel Thin film hydration Breast Cancer [12]
Doxorubicin, Quinine, and 
Indocyanine Thin film hydration Colon cancer [13]

Disulfiram and doxorubicin Thin lipid film-
hydration method Breast Cancer [14]

Tariquidar and doxorubicin Thin film hydration 
method Ovarian cancer [15]

Paclitaxel and 
hydroxypropyl-β-
cyclodextrin

Film dispersion 
method

Human lung 
adenocarcinoma [16]

Table 1: Liposomes to treat MDR in various cancers.
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carriers have become the centre of the attraction for the researchers 
worldwide. Among the lipid nano-carriers, liposomes have been 
considered mostly for co-encapsulation of anticancer agents due 
to their capability to maintain optimum concentration at specific 
target site. They can circulate for the longer time in the physiological 
medium without undergoing degradation. However, the scale up 
manufacturing of the liposomes is still a major challenge.  
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