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ABSTRACT: Great strides have been made in the development of novel drug delivery systems (NDDS) for plant
actives and extracts over the past few years. Bioactive and plant extracts have been used to record the range of
novel herbal formulations such as polymeric nanoparticles, nano capsules, liposomes, phytosomes, nano
emulsions, microsphere, transferosomes, and ethosomes. The novel formulations are reported to have remarkable
advantages over traditional formulations of plant actives and extracts, including solubility enhancement,
bioavailability, toxicity safety, pharmacological activity enhancement, and stability enhancement, improved
distribution of tissue macrophages, sustained delivery, and physical and chemical degradation protection. The
present review highlights the current status of the development of novel herbal formulations and summarizes their
method of preparation, type of active ingredients, size, and entrapment efficiency, route of administration,
biological activity and applications of novel formulations.
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INTRODUCTION
The liposomes are spherical particles in which a portion of the solvent is encapsulated and freely
diffused (floated) into their interior. They can have one, two or multiple concentric membranes.
Liposomes are composed of polar lipids characterised by the same molecules having a lipophilic
and hydrophilic group. Polar lipids self-assemble and form self-organized colloidal particles upon
contact with water[1]. Detergents, components form micelles, are simple examples, whereas polar
lipids with bulkier hydrophobic components cannot interact with high curvature radii micelles but
form bilayers that can self-close to liposomes or lipid vesicles. A liposome cross-section (Fig. 1)
shows the amphiphile hydrophilic heads oriented towards the water compartment, while the
lipophilic tails are oriented towards the middle of the vesicle away from the water, thereby forming
a bilayer[2].

Figure 1: Illustrates the Cross-section of a liposome[3].

776

ISSN: 0374-8588
Volume 22 Issue 1, January 2020

_________________________________________________________________________
Table 1: Illustrates the Liposomal herbal formulation[4].

Figure 2: Illustrates the (a) nano emulsion and (b) biopolymeric nanoparticle[5].

777

ISSN: 0374-8588
Volume 22 Issue 1, January 2020

_________________________________________________________________________
DISCUSSION
Table 2: Illustrates the Phytosomal herbal formulations.
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Figure 3: Depicts the difference between liposome and phytosome[6].
ROS has a role in the initiation, growth and maintenance of cancer cells' phonotypical
characteristics in cancer. Compared to their normal counterparts, increased ROS generation in
tumour cells is due to the involvement of oncogenes that are also involved in malignant
transformation[7]. The relationship between the increase in levels of ROS and oncogene activation
is still unclear. Inflammation plays an etiological role in cases of some malignancies, such as lung
and oral carcinomas. However, the stress induces ROS generation that cause chronic inflammation.
Another most commonly implicated mechanism is oxidative DNA damage. ROS can activate
various signaling pathways related to persistent tumour survival, metastasis, vascularization and
proliferation in cancer cells, in addition to oxidative DNA damage, which can promote cancer
growth[8]. Table 1 illustrates the Liposomal herbal formulation. Figure 2 illustrates the (a) nano
emulsion and (b) biopolymeric nanoparticle. Table 2 illustrates the Phytosomal herbal
formulations. Figure 3 depicts the difference between liposome and phytosome.
CONCLUSION
In the field of novel drug delivery and targeting plant actives and extracts, comprehensive research
is underway. Research is, however, still at the exploratory stage in this region. Many research,
development and application problems need to be solved. Moreover, in order to create more
suitable carriers that can reduce the toxicity of drugs, increase their activity and boost the overall
efficiency of agents, more attention should be paid to research on carrier materials. Herbal products
have tremendous therapeutic potential that should be explored by certain systems of delivery of
drugs with added value. The significant limiting factors for drug molecules to pass through the
biological membrane to be systematically absorbed after oral or topical administration are lipid
solubility and molecular size. Despite having excellent in vitro bio-activity, many plant extracts
and phytomolecules show less or no in vivo activities due to their low lipid solubility or improper
molecular size or both, resulting in poor absorption and poor bioavailability.
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