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KEYWORDS ABSTRACT
Bio-inspiration Aim: The field of targeted drug delivery is a rapidly advancing area of
Drug carriers pharmaceutical research that focuses on optimizing the efficacy and safety of

therapeutic agents. The primary goal is to enhance the concentration of a drug
) i at its desired site of action while minimizing its presence in non-target areas.
SN anotopographical design This selective accumulation not only improves the therapeutic outcomes but
urface topography
also significantly reduces the adverse effects often associated with drug
therapies. By employing various carriers and mechanisms, targeted delivery
systems can exert precise control over the rate and duration of drug release.
This is particularly beneficial in chronic treatments where maintaining
therapeutic drug levels is crucial. Moreover, the reduction in systemic
exposure allows for lower dosages, which inversely correlates with increased
bioavailability and drug effectiveness. Consequently, this leads to decreased
healthcare costs and less frequent dosing schedules, improving patient
compliance and quality of life. One innovative approach in this field is the
utilization of nanotopography, which involves the replication of natural
surface patterns at the nanometer scale onto drug carrier systems. These
nature-inspired designs are not merely aesthetic; they play a functional role in

Drug delivery systems
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Effect of Di-2-ethylhexylphthalate on alkalinephospatase activity was due to down regulation of osteogenic related ...

modulating the interactions between the drug delivery vehicle and the
biological target. For instance, surfaces mimicking the intricate patterns found
in natural environments can influence cellular behavior, enhance adhesion, or
even provide antimicrobial properties. Exploring the nuances of nano-
engineered surfaces, this scholarly work reviews how nature-inspired
topographies impact drug delivery and efficacy in pharmaceutical
applications. It discusses the various methods of fabricating nanoscale
topographies and their implications for drug delivery systems. The review
highlights how these microscopic landscapes can affect biological functions
such as cell adhesion, tissue barrier dynamics, and drug absorption rates.
Surface modification techniques at the nanoscale are diverse, ranging from
simple chemical treatments to sophisticated lithography and microcasting.
These methods allow for the creation of specific patterns that can be tailored
to enhance the performance of drug carriers. For example, In the context of
drug delivery systems, the use of virus-inspired particles has facilitated drug
absorption. These bioinspired designs enhance therapeutic outcomes. The role
of nanotopography in drug delivery is multifaceted. It can facilitate the
formation of bioadhesive interfaces that ensure the drug remains at the site of
action for extended periods. This is particularly useful in mucosal drug
delivery, where rapid clearance by bodily fluids can be a challenge.
Additionally, the rearrangement of cellular barriers can be induced by these
topographies, allowing for more efficient drug penetration in areas like the
blood-brain barrier. Antimicrobial interfaces created through nanotopography
can prevent the colonization of pathogens on drug delivery devices, reducing
the risk of infections. This is especially important in implantable devices where
biofilm formation can lead to device failure and serious health complications.
In a nutshell, the review article provides a comprehensive overview of how
nature-inspired nanotopography can revolutionize the field of drug delivery.
By mimicking the wisdom of natural designs, pharmaceutical scientists can
develop more effective and safer drug delivery systems that promise to
improve therapeutic outcomes and patient care.
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