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Introduction
Contribution of medicinal chemistry to the biological, medicinal

and pharmaceutical field is gigantic including drug expansion,
detection, design and identification of bioactive compounds.
Heterocyclic compounds represent vital importance of medicinal
chemistry and have paying robust curiosity with a wider scope to
synthesize and process various types of pharmacological and biological
properties. Nanotechnology is the art of deploying materials on atomic
or molecular scales especially to shape nanostructures which are
considered to be the suitable tools to solve the problems of health care
sectors. Finding a solution to the problem of severe side effects, drug
resistance, and poor pharmacokinetic properties of many bioactive
compounds is an urgent global health care priority, which could
potentially avoid thousands of needless deaths, and reduce the burden
on healthcare systems around the world. Nanostructured heterocyclic
compounds can show significantly enhanced biological properties with
reduced unwanted effects compared with conventional compounds.
Synthetic heterocycles have extensive therapeutic uses available in
different therapeutic categories such as antibacterial, antifungal,
analgesic, anti-inflammatory, anti-mycobacterial, anti-tubercular,
antimalarial, trypanocidal, anti-HIV activity, muscle relaxants,
anticonvulsant, anti-tumoral, anti-leishmanial agents, genotoxic,
herbicidal, anticancer and lipid peroxidation inhibitor, hypnotics,
antidepressant, anthelmintic and insecticidal agents [1-7].

Relevance of Heterocyclic Nanostructures in Cancer
Therapy
The technology and reasoning behind drug design are closely

interrelated to the pre mediated inclusion of heterocyclic fragments
with explicit physicochemical characteristics. Effectiveness and
discernment through bio isosteric substitutions, lipophilicity, polarity,
and aqueous solubility can eventually be modified to the point of
changing and conditioning the possible mechanisms of action of
heterocyclic drugs in an effort to attain molecularly targeted
therapeutic agents [8]. Regardless of their flexibility and effectiveness,
as for any other therapeutics, there are many issues obstructing
broader application and auxiliary expansion of such compounds into
market drugs. Treatment of cancer is perhaps most widely suffering
health care event due to the inherent confines regarding foremost
therapeutic routes of chemotherapy, attendant side effects and toxicity
to unaffected healthy cells. Such venomous effects may be skirted by
selective targeted drug delivery approaches directly into malignant
cells [9]. With respect to this, nanostructure based delivery tools are
the most attractive solutions associated with various cancer
chemotherapy hindrances. In order to circumvent the poor
physicochemical characteristics of many therapeutic heterocyclic

compounds including their pharmacokinetic and dynamic properties
and advance their use towards clinical translation, numerous
formulation development studies have been conducted using various
nanostructured systems. The nanostructured heterocyclic compounds
are capable enough to bind and/or encapsulate with targeting carrier
and allows the exploit of improved cell permeability and retaining
effect appropriate for malignant targeting. This facilitates for an
accumulated concentration of therapeutic agent at the tumor site with
a resultant increase in efficiency while decreasing the unwanted side
effects and avoids effecting healthy cells. The surface nanocarriers may
be conjugated with extra targeting moieties to enhance the selectivity
towards malignant tissues with specific overexpressed receptors,
and/or other biomarkers [10]. Nanostructured carrier systems include
polymeric nanoparticles, liposomes; albumin bound metallic
nanoparticles, and dendrimers [11]. Regardless of widespread
nanomaterials are in use, encapsulated nanostructures such as
polymeric nanoparticles and liposomal formulations are found to be
serving most favourable with more than 30 nano formulations in
ongoing clinical trials [12].

Conclusion
Drug targeting strategies through nanostructured systems are found

to be most promising with added advantages such as improved cell
permeability and retention effect of heterocyclic therapeutics for better
biocompatibility. It is also possible to achieve specific drug targeting
with negligible side effects. Although there are many published
literatures about nanostructured systems for anticancer drugs, few
have entered into clinical trials and fewer are approved for human use.
Still several trials are needed to address many problems such as an
ideal and reproducible physicochemical depiction of nanostructures
for an industrialized vectorization of heterocyclic compounds, safety
issues in order to achieve a swiftly effectual cancer therapy.
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