
PerspectiveOpen access

Advances in Applied Science Research
ISSN: 0976-8610

© Under License of Creative Commons Attribution 4.0 License
 This article is available in: https://www.primescholars.com/advances-in-applied-science-research.html Volume 14 • Issue 06 • 54

Corresponding author Tianyuan Zhao, Department of Biomedical Engineering, Huazhong University of Science and Technology, 
China, E-mail: tian@edu.cn
Citation Zhao T (2023) Cell Structures Permitting Drug Delivery. Adv Appl Sci Res. 14:54.
Copyright © 2023 Zhao T. This is an open-access article distributed under the terms of the Creative Commons Attribution Li-
cense, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source 
are credited.

Received:  31-May-2023 Manuscript No:  aasrfc-23-17677
Editor assigned: 02-June-2023 PreQC No:  aasrfc-23-17677 (PQ)
Reviewed: 16-June-2023 QC No:  aasrfc-23-17677
Revised: 21-June-2023 Manuscript No:  aasrfc-23-17677 (R)
Published: 28-June-2023 DOI: 10.36648/0976-8610-14.6.54

Cell Structures Permitting Drug Delivery
Tianyuan Zhao*

Department of Biomedical Engineering, Huazhong University of Science and Technology, China

INTRODUCTION
In the ever-evolving landscape of medical science and pharma-
ceuticals, the quest for innovative drug delivery methods has 
become paramount. The human body is an intricately designed 
system of cells, tissues, and organs, and accessing specific cells 
with therapeutic agents can be a challenging endeavour. How-
ever, recent advancements have shed light on cell structures 
that permit drug delivery with unprecedented precision and 
efficiency. This article explores some of these remarkable cell 
structures and their potential in revolutionizing drug delivery.

DESCRIPTION
At the forefront of drug delivery are cell membranes, the pro-
tective barriers that envelop cells and regulate the passage of 
molecules in and out. Scientists have devised ingenious meth-
ods to exploit these membranes for drug delivery. Liposomes, 
for example, are synthetic lipid vesicles that mimic cell mem-
branes. They can encapsulate therapeutic agents and navigate 
through the bloodstream until they reach their target cell. Li-
posomes fuse with the cell membrane, releasing their cargo 
directly into the cell’s interior. Moreover, cell-penetrating pep-
tides (CPPs) have gained attention for their ability to transport 
drugs across the cell membrane. These short peptides can car-
ry various cargo, including proteins and nucleic acids, across 
the cell membrane, offering a promising avenue for delivering 
a wide range of therapeutic molecules. Endosomes and exo-
somes are cellular structures that naturally participate in intra-
cellular communication and transport. Endocytosis is a cellular 
process in which cells engulf extracellular materials, creating 
endosomes that carry these materials inside. Scientists have 
harnessed endocytosis to develop drug delivery strategies. By 
encapsulating drugs within nanoparticles that can be internal-
ized via endocytosis, researchers can effectively deliver thera-
peutics to specific cells.

Exosomes, on the other hand, are small vesicles secreted by 
cells, containing proteins, nucleic acids, and other bioactive 

molecules. These tiny packages have garnered significant inter-
est for their potential as natural drug carriers. Engineered exo-
somes can be loaded with therapeutic cargo and released into 
the bloodstream, where they can target specific cells, offering 
a novel and efficient drug delivery route. Cell receptors play a 
pivotal role in cellular signalling and can be exploited for pre-
cise drug delivery. One notable example is antibody-drug con-
jugates (ADCs). ADCs are composed of monoclonal antibodies 
that specifically recognize cell surface receptors overexpressed 
in certain diseases, such as cancer. When these antibodies bind 
to their target receptors on cancer cells, they facilitate the in-
ternalization of the attached drug, allowing for highly targeted 
therapy with minimal collateral damage to healthy cells. The 
nucleus is the command centre of a cell, housing genetic ma-
terial and controlling vital cellular functions. To treat diseases 
involving genetic mutations or aberrations, drugs must often 
reach the nucleus. Nuclear pores, large protein complexes that 
span the nuclear envelope, permit the transport of molecules 
between the cytoplasm and the nucleus. Researchers have de-
veloped strategies to exploit nuclear pores for drug delivery, 
such as attaching specific nuclear localization signals (NLS) to 
therapeutic molecules. These signals enable drug-loaded par-
ticles to be actively transported into the nucleus, offering a 
promising approach for gene therapy and other nuclear-target-
ed treatments.

CONCLUSION
As we venture deeper into the realm of precision medicine, 
the understanding and manipulation of cell structures for drug 
delivery have become indispensable. Cell membranes, endo-
somes, exosomes, receptors, nuclear pores, and mitochondria 
all present unique opportunities for delivering therapeutic 
agents with unprecedented precision. These innovative ap-
proaches hold great promise in revolutionizing drug delivery, 
improving treatment outcomes, and reducing side effects, ul-
timately enhancing the quality of life for patients around the 
world. The future of medicine is undoubtedly shaped by our 
ability to unlock the potential of these cellular gateways.


