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Introduction

Bio-hybrid nanogels are nano-sized hydrogels fabricated by
physical or chemical cross linking under controlled conditions.
The biodegradable nanogels functions as an eco-friendly carrier
of drugs and bio actives for application in disease diagnosing,
sensing and targeted therapy, with the added benefit of high
patient compliance and safety.

The role of nanotechnology has become imminent in
combating various lethal and local diseases along with highly
desirable effect on disease diagnosis, imaging and treatment.
More importantly, the impact of nano-medical technologies has
been profound in the management of life threatening diseases
such as cancer [1]. In this regard, several nano-based materials
such as nano particles, dendrimers, liposomes and polymeric
micelles have been widely researched and used for drug delivery.
Along these lines, nanogels are gaining widespread attention
and are been extensively characterized and evaluated for the
management of several diseases in last few years.

The dose limiting toxicity and target tissue selectivity has
been problematic in conventional chemotherapy and nanogels
have great advantage in addressing these challenges [2]. In this
regard, the utility of biodegradable materials such as natural
and water soluble polymers can be very useful in mitigating
the carrier related toxicity of the nano constructs. Bio-hybrid
nanogels loaded with bioactives using such biodegradable
materials when delivered topically, orally, parenterally or by
intranasal routes transports the bio actives to the desired site
and eradicates some of the delivery challenges associated with

the free drug or stability of bioactive molecules such as peptides
and genes [3].

The use of nanogels also guarantees transport of anticipated
doseofbioactivesto thetargeted site successfully thuseradicating
the side effects and adverse complications of cytotoxic free drug
administration. There cent developments and research on the
compositions of nano carriers such as nano particles, niosomes,
dendrimers and liposomes utilizing biodegradable functional
groups, linkers and natural polymers can also facilitate the
stimuli responsive triggered release of the bioactive at the site of
action (such as tumors) thus enhancing the efficacy of treatment
[4]. Thus, the current better understanding of the biology of the
disease as well as the thorough knowledge on the construction
and manipulation of bio-hybrid nanogels appear to have a high
impact on improving the diagnostic and therapeutic efficiency of
delivering such agents to diseases such as cancer [5].

Biohybrid Nanogel

Biohybrid water based nanogels systems are physically
or chemically cross-linked colloids or micelles system
encompassing hydrophilic polymer backbone. Biohybrid

nanogel exhibits the features of bulk hydrogels system along
with high stability of colloidal particles in aqueous dispersions
[6]. Bio-hybrid nanogels can be easily dispersed in the organic
or inorganic media, however, these nanogels are very delicate
due to their organizational establishment. The gels can swell
in aqueous medium and offer enhances level of drug loading.
In addition, researchers have assessed that the hybrid nanogel
prepared in an aqueous media by self-assembly of polymers
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are very efficient in rapid drug release to the targeted site [7].
High water content makes the nanogel system more amiable to
transportin a fluid way which exhibits the molecule size less than
a conventional gel system. Another versatile property of nanogel
system is its stimuli responsive behavior like responsiveness
to pH, temperature, charge, enzyme activity or electrical/
electromagnetic pulse.

Nano size of gel system enhances the surface area which has
significant benefit as a potential carrier for varieties of drugs,
bio actives and chemotherapeutic agents [8]. The chemical
constitution of nanogels are subject of great interest as the
nature of the polymer or cross linking agents can play a vital
role in their utility as a nano carrier for drug delivery. Bio-
hybrid nanogels offer various characteristics and applications
like biocompatibility, negligible tissue toxicity, benign towards
biological pathways, high degree of solubility and site specific
drug delivery. Bio hybrid nanogel system possess high surface to
volume ratio of nanogel with fused bio molecules and chemical
particles such as peptides, proteins, RNA, DNA that makes these
“bio-like” system more receptive to disease diagnosing and
treatment [9]. Bio-hybrid nano gel can be fabricated by various
methods including chemical cross linking, W/0 or O/W modified
emulsion method, photolithographic method and so forth, which
shows high drug entrapment and encapsulation in aqueous
media [10]. All these methods make use of monomers, cross
linkers, reactive polymers unit and bio molecules filaments to
initiate polymerization, complexation, and emulsification for the
efficient synthesis of nanogel system [11].

The key properties of bio-hybrid nano gels system
include their ability to combine bio molecules and chemical
macromolecules complexed with physical or covalent bonds
into 3D colloidal nano gel networks [12]. The vital features
like meager tissue toxicity, degradability, stimuli responsive
behavior and high solubility makes nano gels a powerful arsenal
to combat virulent diseases such as cancers more effectively. The
versatility of bio-hybrid nano gels in loading plethora of drugs
molecules and bio-actives, their chemical and biological stability
and sustained release characteristics are some exceptional
features that makes them an ideal candidate for targeted drug
delivery.

However, the complexity of the disease condition as well
as the design criteria for engineering nano gels with desired
properties remains a challenging task. Although so, with the
advent of new initiatives and better understanding of the biology
of the diseased state and the new knowledge on the utility of
nano medical technologies portent that bio-hybrid nanogels
are the emerging as potent drug carrier system in diagnosing,
sensing, treatment and [13] management of several diseases and
disorders in the medicinal arena [14].

Outlook

In the near future, bio-hybrid nano gels port ends to have
great potentials and prospects for not only treating various

diseased conditions but also for fulfilling other subset of goals.
For instance, along with the drug delivery attributes of the
existing bio-hybrid nano gels, we can re-be engineering the
configuration of bio-hybrid nano gels, to accomplish co-delivery
of a cocktail of drugs and bioactive agents. In addition, bio-
hybrid-nano gels can be decorated with targeting peptides,
ligands as well as imaging agents that can perform simultaneous
disease diagnosis, imaging and therapy of diseases such as
cancers. In addition, the nano gels can be fine-tuned to precisely
deliver the drug in the targeted sites in a special and temporal
fashion, by utilizing pH responsive, thermo sensitive, enzymatic
or other stimuli response that in principle can revolutionize the
field of personalized cancer therapy.
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