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Constructive amalgamation of nature and science has enabled the 
humanoid specie to exploit the plant kingdom for its diverse purposes, 
major being nutritional and therapeutic needs. Advancements in 
science and technology have brought us to this era where complete 
automization of almost all the aspects of drug discovery to drug 
development and drug delivery can be achieved [1]. Recent studies 
on various indigenous and exotic plant species by different research 
groups around the world have revealed some major unidentified 
pharmacological actions that were not known before. Some of these 
chemical groups possessing significant pharmacological properties 
include polyphenols (Resveratrol), benzoquinones (Thymoquinone), 
flavonoids, steroids (Digoxin) and alkaloids (Vincristine), 
naphthaquinones (Lawsone) and anthraquinones (Sennosides), among 
others [2]. However, the unanimous snags of using phytochemical 
agents for therapeutic purposes are their poor aqueous solubility, 
photostability and subsequent absorption in the body, non-targeted 
drug distribution as well as low safety margin which collectively hampers 
the biopharmaceutical aspects of drug delivery viz pharmacokinetics 
and pharmacodynamics. A remarkably low drug distribution is 
observed while calculating the AUC (area under curve), a characteristic 
parameter in biopharmaceutics [3]. 

Nanostructures of different sizes, shapes and material properties 
have numerous applications in biomedical imaging, clinical diagnostics 
and therapeutics. Nanotechnological approaches can considerably 
control the drug release from the designed dosage form as well as the 
therapeutic index by enhancing localization in target tissues [4]. Nano-
modification of phytotherapeutics (1-100 nm in at least one dimension) 
can significantly increase the dissolution of poorly soluble drugs, in 
addition to boosting their stability, bioavailability and decreasing 
their toxicity. Rationally designed nanocarriers with controlled key 
properties such as size, surface characteristics and the targeting 
moiety can revolutionize the use of phytochemicals for treatment of 
various ailments [5]. Reduction of particles to nano range alters the 
biodistribution characteristics of the formulation as well. Nanoparticles 
(~100-200nm) cross anatomical barriers by passing through small 
fenestrations present in the cell lining of each organ which is distinct 
in its own way [6]. For example, blood brain barrier is intact and has 
no fenestrations while rat liver has passages of upto 230 nm in their 
endothelial lining. Based on this principle, our group had constructed 
solid-lipid based nanoparticles in a matrix-type monolithic controlled 
delivery dosage form for delivering Thymoquinone to rat liver [7]. We 
observed significant improvements in drug release, pharmacokinetic 
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and biodistribution profiles of the drug as compared to the conventional 
dosage form (suspension). A similar analysis was also conducted on 
nanomodified Resveratrol (study under review). Also, our group 
has worked on fabrication of colon-targeted microspheres of 5-FU 
using Assam bora rice starch as an important excipient and obtained 
significantly successful results [8]. 

Surface modification and/or functionalization of nanocarriers are 
a step forward which can be employed for effective targeting of the 
drug to the specific site of action. Thus, a crucial and rational control 
of nanoparticle size can enhance the taggability of the drugs to certain 
extent [9]. THQ represents one such class of modern phytochemicals 
which has been extensively studied and pathways of its molecular 
mechanisms have been comprehensively elucidated [6]. Utilization 
of these molecular targets coupled with suitable nanotechnological 
approaches can work wonders for the treatment of neurological, 
gastroenterological disorders and various oncological conditions. 
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