Opinion
Volume 11:7, 2022

Vitamins & Minerals

ISSN: 2376-1318 Open Access

Modified Cellulose Nanocrystal/Chitosan Nanocapsules for
the Regulated Encapsulation and Release of Vitamin C

Andrea Zehra*

Department of Cellular and Molecular Nutrition, School of Nutritional Sciences and Dietetics, Tehran University of Medical Sciences, Tehran, Iran

Introduction

L-ascorbic acid, also known as vitamin C (VC), is a water-soluble vitamin
that supports the development of biological systems through a variety of
physiological processes, including the hydroxylation reactions involved in
the synthesis of collagen, skin growth and repair, and connective tissue
development. VC is an antioxidant that the body needs to protect vital
macromolecules from harm by scavenging dangerous free radicals brought
on by toxins and perhaps infectious organisms. Due to its strong antioxidant
properties, VC quickly oxidises to dehydroascorbic acid (DHA) and hydrolyzes
at an alkaline pH to produce the irreversible compound 2, 3-L-diketogulonate.
Therefore, encasing VC in nanoparticles helps maintain stability and lengthen
the shelf life of vitamin-based goods by preventing the degradation of the
active component from external conditions, including light [1].

Description

Research into natural alternatives, particularly chitosan biopolymers
and cellulose nanocrystals, has been stimulated by growing consumer
awareness of potentially dangerous synthetic preservatives and by the
need for bhiodegradable and sustainable materials. Because it is the second
most prevalent natural polymer, chitosan (Ch) is perfect for use in food and
biomedical applications. The Ch delivery system can convey bioactive
compounds with a longer residence time in the gastrointestinal tract and
enhanced absorption due to its mucoadhesive properties. Ch protonates and
binds to anionic molecules effectively in an acidic environment. Ch, however,
has a limited solubility above pH 6.5, which restricts its use. Thus, it is essential
to alter Ch for prolonged applications across a broad pH range [2].

There are a few reports on the union of water-solvent Ch-compounds and
adjusting Ch with quaternary ammonium bunches has been displayed to work
on the fluid dissolvability of Ch essentially. Additionally, the GTMAC could be
formed to Ch by responding with the epoxide rings yielding a cationic GCh
that could electrostatically tie to VC because of the presence of quaternary
ammonium gatherings. Besides, GTMAC has been displayed to have better
antimicrobial properties, which could safeguard the nanocapsules and VC
from debasement. Hence, glycidyl trimethylammonium chloride (GTMAC)
was formed to Ch to improve the solvency, connection and save the adversely
charged VC. Cellulose nanocrystal (CNC) is separated by means of sulfuric
corrosive hydrolysis to deliver sulphated-CNC (SCNC). Be that as it may,
such a framework may not be reasonable for biomedical or food applications
since sulphated materials are seldom utilized as food acidulants. Then again,
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phosphoric corrosive is viewed as the most widely recognized inorganic food
acidulant and a more secure and better hydrolyzing corrosive for functionalizing
CNC. Thusly, cellulose strands were hydrolyzed utilizing phosphoric corrosive
to confine the translucent districts of phosphorylated-cellulose nanocrystals
(PCNC) [3].

Sodium tripolyphosphate (TPP) is much of the time utilized as a cross-
connecting specialist to plan chitosan-TPP edifices. These edifices are
metastable, as well as having low mechanical strength, and in this manner,
they have restricted applications as conveyance frameworks. To address this
weakness, PCNC was embraced as an original cross-connecting specialist
for GCh to create VC exemplified nanocapsules (VC-GCh-PCNC) through
ionic gelation. Utilized both TPP and SCNCs as cross-connecting specialists
to epitomize hydrophilic anthocyanins. They affirmed that chitosan-SCNCs
yielded more steady containers, where the outside pH regulated the dynamic
atom discharge. Desai and Park likewise showed that TPP cross-connected
chitosan microspheres showed practically 100 percent total VC discharge in
around 6 h. A superior transporter framework with a higher epitome productivity
and supported discharge rate, which likewise safeguards the dynamic fixings
(like VC) from corruption, is required. Preferably, GCh-PCNC nanocapsules
could give a superior embodiment, delayed discharge rate and improved
dependability than existing transporter frameworks [4].

In view of this reasoning, the current review tries to create a superior
transporter framework with a higher exemplification effectiveness and
supported arrival of VC utilizing GCh-PCNC nanocomplex. The VC
nanocapsule attributes, for example, molecule size, debasement, epitome
proficiency, total delivery, mimicked endlessly discharge energy, were
investigated and clarified. Moreover, we researched the nanocapsule's cell
reinforcement action and antibacterial qualities. The stacking of dynamic
fixings, for example, nutrients or medications in the nanoparticulate framework
can be ready with surface charge communication systems. The dynamic
fixings, either truly captured (brooding) or adsorbed (fuse) on the outer layer
of polymer networks to frame the particles. Polysaccharide nanoparticles, (for
example, chitosan nanoparticle) showed upgraded stacking efficiencies, and
slow/supported discharge. GCh is solvent in unbiased pH medium, which
guarantees that the compound debasement of the nutrient doesn't happen
during the nanoparticle arrangement. The arrangement, stacking, and arrival
of VC in the GCh nanocapsules will be examined later [5].

Conclusion

The FTIR was led to analyse the two cross-connecting specialists and
affirm the useful gatherings on TPP and phosphoric corrosive hydrolysis for
setting up the PCNC. The spectra of both TPP, PCNC. The range (extended
perspective on) TPP has tops at 1210-1218 cm™ which are related with the
extending vibration of P O. The band at 1130-1156 ¢cm™ is allocated balanced
and deviated extending vibration of PO2, and the top at 1090-1094 c¢cm™ is
ascribed to the even and uneven extending vibration of PO3. The topsy-turvy
top presents at 888-892 cm* is a consequence of P-O-P extending. To affirm
the esterification of CNC through the phosphoric corrosive hydrolysis, the
IR range of PCNC not entirely settled. As was correspondingly found in the
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IR range of TPP, phosphate bunches were predominantly highlighted in the
PCNC IR range, uncovering the presence of P-Gracious extending with tops at
1000-1034 and 1223-1236 cm™, a top at 1164 cm™ is credited to P O groups, and
top at somewhere in the range of 464 and 452 cm* ascribed to the HO-P O band.
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