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ABSTRACT

Maintaining the physiological structure and function of a cell necessitates maintaining the integrity of the cell membrane. 
After cell membrane disruption, for instance, immediate function loss, progressive degeneration, and the death of neurons 
following acute spinal cord injury (SCI). After damage, spontaneous membrane self-repair is frequently initiated, but it fails to 
overcome the overwhelming tissue distortion and physiological disturbance, such as unregulated Ca2+ influx, the generation 
of reactive oxygen species (ROS), and subsequent lipid peroxidation (LPO). In the early stages of Central Nervous System 
(CNS) damage interfering with progressive secondary injury; it would be most important of all therapies to restore membrane 
integrity quickly and effectively.
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Introduction

It has been demonstrated that water-soluble polymers 
like polyethylene glycol (PEG) can satisfy a number of the 
aforementioned requirements. PEG and other synthetic 
polymers break down membranes quickly and effectively [1]. In 
addition, it has the capability of preserving significant structural, 
physiological, and behavioral function following SCI, TBI, and 
even localized peripheral nerve damage. However, following acute 
clinical neurotrauma, its administration must be limited in both 
concentration and timing due to the viscosity of high molecular 
weight (MW) and the toxicity of low molecular weight (MW) 
following PEG degradation. Thirty-one demonstrates that PEG 
can be extremely toxic to CNS tissue under certain conditions 
.Recuperation of Social and Physiological Capability in Vivo 
page 128 in Borgens 2003. Studies conducted in a parallel field 
of study demonstrated that Chitosan also possessed sealing 
properties that were comparable to PEG but even more significant. 
In point of fact, the effect of chitosan, a non-toxic biodegradable 
polysaccharide polymer [2], has already been extensively studied 
and utilized in a variety of biomedical and industrial applications. 
These applications include beverage clarification, wound healing, 
surgical adhesion, and drug delivery.

Steps Involved

Chitosan's chemical properties are mostly determined by two 
variables: the MW and acetylation degree (DA).The number of free 
amino groups in the chitosan polymer is inversely proportional 
to the degree of protonation and is determined by the DA. In 

contrast, when the polymer is presented to targets like cells and 
tissues in solution, the MW determines the length of the main 
chain, which may have an impact on the solution's viscosity and 
shape [3]. According to previous research, the DA is essential 
for artificial membrane incorporation, mammalian membrane 
sealing, and ex vivo restoration of neurophysiological function. 
It has been proposed that the primary physical driving force for 
the chitosan backbone's cationic deacetylated unit, -(1–4)-linked 
D-glucosamine's membrane adsorption and incorporation is the 
electrostatic interaction between the cell membrane's negative 
charged lipid headgroups and the primary amines [4].

Methods

After chitosan adsorption onto the membrane surface, it is also 
claimed that the effect of the hydrophobic interaction between 
the inner non-polar hydrocarbon chain of the membrane and the 
nonionic acetylation unit, N-acetyl-D-glucosamine, on the backbone 
of chitosan completes membrane insertion. The morphological 
structure of chitosan in the aqueous solution is closely related 
to MW, as previously stated. According to previous research, the 
physical shape and viscosity of chitosan in its aqueous form play a 
significant role in biomedical applications [5]. In addition, we have 
discovered that, regardless of viscosity, chitosan in an injectable 
solution moves throughout the systemic circulation. As a result, it 
does not appear to matter which route of administration is used, 
intraperitoneal, intravenous, or subcutaneous, as with PEG .The 
concentration of the polysaccharide that is circulating throughout 
the body decreases when nanoparticles and microparticles offer 
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increased targeting to damaged cells.This study is the first to test 
whether chitosan nanoparticles can reach and repair damaged 
tissues like chitosan in aqueous solution in spinal injured animals 
with vascular trauma [6].

Result 

Additionally, the influence of chitosan's MW on membrane 
organization has been discussed, primarily in the context of 
artificial lipid membranes as a simplified cell model. The issue, 
however, was not resolved .Fang reported that lipid bilayers had 
stronger interactions with chitosan with higher MWs, as evidenced 
by significantly fewer cooperative units than with lower MWs [7]. 
Quemeneur, on the other hand, observed the independent effect 
of chitosan's MW on membrane adsorption in environments with 
controlled ph. We present the first functional test of subcutaneous 
injection of chitosan nanoparticles (100–200 nm diameters) to 
adult guinea pigs with crush/compression injury to the mid-
thoracic spinal cord, advancing our laboratory's success in using 
Chitosan as an acutely applied membrane "sealant."

By utilizing nanoparticles larger than 100 nm, Chitosan can 
be delivered to only the interface of damaged cells—which, of 
course, make up damaged tissues—without having to distribute 
the polymer throughout the body, as we have previously reported 
[8]. We further tested the "membrane repair" activity of Chitosan 
with various degrees of acetylation and molecular weight to 
determine the best composition/fabrication for further clinical 
and clinically oriented studies after demonstrating a functional 
benefit of nanoparticle administration. In these tests of membrane 
integrity, chemically modified chitosan in solution was used. The 
assessing the transfer of a significant enzyme from the cytoplasm 
to the extracellular environment; and B), a dye molecule entering 
the cytoplasm through a damaged membrane [9]. Provides a more 
in-depth discussion as well as technical details regarding these 
"dye exclusion" techniques.In the long run, our goal is to develop 
a biodegradable alternative to PEG for use in acute neurotrauma 
[10].

Discussions 

After a severe crush of the mid-thoracic spinal cord in an adult 
guinea pig, our preliminary findings from the "whole animal" 
suggest that subcutaneous injection of Chitosan nanoparticles 
significantly improves nerve impulse conduction through the 
lesion and upwards to the cerebral sensory centers. Conduction 
remained silent in the absence of this experimental treatment. 
This is the first study of chitosan nanofabrications in any in vivo 
neurotrauma model, according to our knowledge. These findings 
are consistent with a previous in vitro study that demonstrated a 
significant interference with membrane sealing, the unique capacity 
of chitosan particles to transport a "drug cargo," and progressive 
secondary injury mechanisms in acrolein-infected cell samples. Its 
therapeutic potential is significantly increased as a result.

Conclusion

Our outcomes uncover that Chitosan nanoparticles can to be sure 

capability as a significant mediation in intense spinal line injury by 
enhancing the impacts of intense pressure/pulverize to the grown-
up guinea pig spinal rope. The basis for the functional recovery of 
motor, sensory, and autonomic functioning following neurotrauma 
is laid out here by the physiological recovery of conduction. 
However, with caution, this promise will not be realized until 
behavioral outcome measure recovery that is clinically meaningful 
is demonstrated. In addition, we do not believe that MW or DA 
played a significant role in the development of this use of a safe 
biodegradable polysaccharide for the clinical treatment of SCI or 
TBI after evaluating various compositions of chitosan in controlled 
solutions ex vivo. To put it another way, regardless of DA and MW, 
chitosan had a strong membrane-sealing effect on damaged spinal 
cord tissues. In particular, the TMR and LDH studies confirmed 
that chitosan significantly inhibited. The application of an 
external dye into damaged spinal cord cells in addition to the large 
endogenous enzyme LDH's escape through membrane defects.
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