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ABSTRACT

The field of supramolecular chemistry includes dynamic covalent chemistry as well 
as the investigation of all forms of intermolecular non-​covalent bond formation in 
engineered molecular systems. Reversible non-​covalent interactions, a key component 
of supramolecular chemistry, include hydrogen-​bonding, π-​π stacking, hydrophobic, 
van der Waals, and electrostatic interactions. Advances in supramolecular chemistry 
in recent times have largely aided biomedical applications. For an understanding of 
how pharmaceuticals interact with binding sites in biological systems, supramolec-
ular chemistry is crucial. Therapeutic compounds should be momentarily contained 
within the carrier vehicles and released at a predetermined location or time in order 
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to create effective drug delivery systems (DDS). This chapter summarizes the current 
trends and notable developments in supramolecular systems with specific functions, 
along with their many biomedical uses in drug delivery, gene transfection, protein 
delivery, molecular recognition, and biomimetic chemistry.

INTRODUCTION

Supramolecular chemistry has garnered a lot of interest lately for its potential 
applications in material design such as polymer chemistry and general chemistry. 
When a large number of constituents spontaneously self-​assemble in a particular 
phase, a polymolecular assembly known as a supramolecular polymer is created. 
Depending on the phase's nature, these assemblies can take the form of a film, 
layer, membrane, vesicle, mesomorphic phase, crystal, etc., and have highly spe-
cific microscopic organization and macroscopic properties.(Krieg et al., 2016) The 
building blocks for a relatively novel method of creating intelligent drug carriers 
and other functional medicinal materials are these molecular characteristics. Al-
though systemic therapy benefits from the use of drug carriers, regulated release 
of pharmaceuticals from localized depots has been a significant area of research in 
drug delivery, (Wang et al., 2018).

Once more, the fact that this early drug delivery system was clinically successful 
suggests that employing an engineering approach to enhance treatment outcomes is 
a promising approach. In the realm of medication administration, approaches that 
can achieve any or all of the following are required: enhanced therapeutic efficacy, 
decreased off-​site drug exposure or toxicity, decreased dosage or frequency of admin-
istration, enhanced therapeutic adherence, and enhanced patient-​specific therapeutic 
function.(Chen et al., 2018) The best way to address issue of a medicine being safely 
transported through body to its intended location is through drug delivery. Targeted 
drug delivery will address a number of issues, including preventing medication 
deterioration and unintended interactions with biological molecules, enhancing 
drug absorption by tumor cells in a targeted manner, tracking pharmacokinetics, 
and boosting drug bioavailability inside tumor cells.

Therapeutic compounds should be momentarily contained within carrier vehicles 
and released at a predetermined location or time in order to create effective drug 
delivery systems (DDS).(Mura, Nicolas, & Couvreur, 2013) Numerous supramo-
lecular systems, including polymersomes, micelles, vesicles, and physical gels, are 
presently being studied for their potential as drug delivery methods.(Yoon & Jang, 
2010) These materials may be a good fit for the demands of nanomedicine because 
of their complex chemical design.(Xing & Zhao, 2016) Nanotechnology is an inter-
disciplinary field of study that has the potential to significantly transform scientific 
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