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Abstract: Nanomaterials are known as chemically or biologically engineered materials having nano-
dimension of 1-100nm. These have been shown to exhibit various novel properties e.g. enhanced reactivity,
greater sensing capability and improved mechanical strength. Various improved procedures are still under
innovative considerations to enhance the potency, safety, and efficiency of chosen plasmid DNA vectors to be
used as safe vector design to load desired protein and antibiotic resistance genes in the host for their site
specific targeted delivery Previously, various improved nano-sized formulations and dispersions have been
proposed for drug or gene delivery in major and various established pharmaceutical companies such as
colloidal silver nanoparticles, silver nanoparticles and nanoscaffolds. Now these days, nonviral gene/drug
therapy is well promising diagnostic and therapeutic modality for the treatment of various genetic, metabolic
and neurodegenerative disorders. These nonviral nano-approaches has been found to be an excellent and safe
alternative gene transfer vehicles to other popular viral vectors due to having significant favourable properties
such as lack of immunogenicity, low toxicity and potential for tissue specificity and targeted drug delivery.
Hence, these nonviral nano-clinical and genetic approaches have also been tested in preclinical studies and
human clinical trials over the last decades and can be used as more advanced and improved nanotheranostic
tools.
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1. INTRODUCTION

Recently, non-viral gene vectors such as lipoplexes, liposomes, polyplexes, and nanoparticles have
also been proposed them as nano-sized diagnostic and therapeutic DNA-based nanomedicine into the
target cell that can facilitate development of nucleic acids-based nanotherapy as nanotheranostic tool
(Pathak et al., 2009). So, designing of new multifunctional nanodevices and nanobiomaterials are
become more promising and safer choice for gene delivery over viral vector delivery such as use of E.
coli, Lentil virus, Adenovirus, Herpes virus and Retro viruses. Non-viral vectors based gene therapy
using cationic lipids or polymers, gold nanoparticles (AuNPs) and sliver nanoparticles (AgNPs) along
with their improved nanoconjugates or nanoscaffold were found to have promising safe delivery
potential as compared to viral gene delivery system (Katragadda et al., 2012; Ramamoorth et al.,
2015). Recently, the gene delivery have been reported by using nano-carriers including calcium
phosphates, lipids, and cationic polymers, polyplexes, lipoplexes, lipopolyplexes, chitosan,
polyethylenimine, polyamidoamine dendrimers, and poly(lactide-co-glycolide) (Germershaus et al.,
2015; Jin et al., 2014). Nanobiomaterials were loaded with desired delivery materials to be used as
non-viral gene delivery using polyethylenimine-coated magnetic nanoparticles and cell-penetrating
peptides (CPPs) and used their impregnation into host genome (Huang et al., 2015). Nanoparticles
gene carrier were developed with ease due to having low toxicity and good biocompatibility that have
promising improved transfection efficiency to target the cancer or tumor cells as nonviral gene vector
(Blasiack et al., 2013). Nonviral Gene therapy has been recently reported a promising nanotheranostic
tool to investigate the improved anticancer efficacy suggesting that nanomedicine provides novel
opportunities to safely gene deliver method to treat cancers or tumors (Suna et al., 2014).

2. GoLD NANOPARTICLES (AUNPS)

Gold nanoparticles were reported to be an attractive nanoscaffold as nontoxic delivery vehicle. It was
achieved by decorating the surface of these nano-biovehicles with desired specific antibodies and
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grafting with fabrication of active functional groups (e.g., polyethylene glycol and zwitterionic
entities to increase their plasma protein adsorption followed by improving the pharmacokinetics and
evading immune surveillance (Ding et al., 2014). Key features of oligonucleotide and small
interfering RNA-modified AuNPs conjugates were found to be more promising intracellular gene
regulation agents over various conventional agents to activate immune-related genes and pathways in
human peripheral blood mononuclear cells, but not an immortalized lineage-restricted cell line. (Kim
et al., 2011). In last decade, the potential of double-stranded RNASs to interfere with gene expression
has been studied to carry out new nanotheranostic implication and its efficiency was demonstrated to
drive chemical and biological approaches for safe, nonpathogenic, self-tracking, and universally valid
nanocarrier (Conde et al., 2012). In addition, it was also observed that AuNPs coupled Ad vector
system might be considered very potent nanocarrier for simultaneous targeting, imaging, and
combined hyperthermia and tumor gene therapy (Saini et al., 2014).

Recently, AuNPs-nanoscaffold was reported an attractive and applicable scaffold for delivery of
nucleic acids when used as covalent and noncovalent gold nanoparticle conjugates for applications in
gene delivery and RNA-interference technologies including their effective endosomal
entrapment/escape and active delivery expression potential of nucleic acids in the host genome
(Tiwari et al., 2011; Mieszawska et al., 2013; Yah et al., 2013). The use of partially acetylated
dendrimer-entrapped gold nanoparticles (AuDENPS) was also designed for gene delivery applications
that may serve as key nonviral gene delivery for safe gene delivery applications with desired gene
transfection efficiency (Hou et al., 2015; Hossain et al., 2015). Improved cationic gold nanoparticles
were synthesized and its gene expression efficacy were confirmed by fluorescent microscopy and
luciferase assay to demonstrate the transgene delivery capability of the ssPEI-GNPs (Uthaman et al.,
2015).

Ultra-Small AuNPs (> 2 nm size) were synthesized and further studied for their potential use of
intranucleus delivery nonviral gene delivery vehicle as improved nanotherapeutic device being a
nanotheranostic tool. It was investigated for delivery of a triplex-forming oligonucleotide (TFO) that
binds to the c-myc promoter. (Huo et al., 2014).

3. SILVER NANOPARTICLES (AGNPS)

Silver nanoparticles (AgNPs) exhibit versatile properties which endorse their vast spectrum of their
applications in nanomedicine. Scientists were found that AgNPs have high antimicrobial efficacy
against many pathogenic bacteria species including Escherichia coli, Neisseria gonorrhea, Chlamydia
trachomatis and other pathological viruses that can be considered ideal gene delivery systems for
tissue regeneration and used as safe biosensors being a nonviral nanotheranostic tool (Marin et al,
2015).

Silver nanoparticle (AgNPs) tagged with photolabile nucleic acid conjugates have been used to
perform the inducible gene silencing for delivery of therapeutic agents such as antisense
oligonucleotides (Brown et al., 2011) Biofunctionalized stable AgNPs with good DNA binding ability
were proposed for efficient transfection and low toxicity to be used in biomedical applications
especially in wound healing and cancer gene therapy (Sarkar et al., 2015). Montmorillonite
conjugated silver nanoparticles were also used for binding with plasmid pcDNA-GFP to carry out
desired a gene delivery (Sironmani et al., 2015). AgNPs as oiligonucleotide-thiol conjugate, poly
adenine (polyA) DNA functionalized gold nanoparticles (AuNPs) were fabricated with high density
of DNA attachment and high hybridization ability to facilitate the appended recognition for
hybridization to demonstrate its ideal tunable plasmonic biosensor. (Lu et al., 2015). Various
fabricated AgNPs conjugates were also used as photoactivated antisense mediated nonviral gene
delivery vehicle being nontoxic nanotheranostic tool due to having unique photophysical properties of
silver that were characterized for their clinical contribution as potential photoactivated drug delivery
vectors (Dong et al., 2015).

4. CONCLUSION

So, this very recent mini review article can be quite informative and latest update of nanotheranostic
applications of gold nanoparticles (AuNPs) and silver nanoparticles (AgNPs). Previously, number of
clinical investigations were carried out on various side effects of viral and non-viral gene delivery
vehicles and found their pathogenicity with the time in the targeted host cells. And, it was found that
conjugates and nanoscaffolds of nanobiomaterials such as metal, polymers, chitosan etc were less
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toxic and more biocompatible over the viral gene delivery vehicle to be used as nanotheranostic tool.
Among them, gold nanoparticles and silver nanoparticles as well as their derivatives or conjugates
were found to be reported more safe and popular with the ease of its easy fabrication, high
biocompatibility and easy photoluminescent based trafficking in host cell metabolism. Hence, these
recent reports are better described the applications of the gold nanoparticles (AuNPs) and silver
nanoparticles (AgNPs) being an safe nonviral gene or drug delivery vehicles being more potent
nanotheranostic tool.
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