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Hydrogels based on dextran
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8.1 Introduction to hydrogel

Hyidrogels are the coss-linked polymenc, m-dimensional (300 hydophilse polymernic stoctures which ase insolable in an
aquemis medium [ 1], They are composed of chemdeally or physically cross-linked hydophilic polymers. These polymens
possess hydrophilic moseties. which eshance the swellmg amd absorbang ability of a lange amount of water |2 | The hy-

drophilic and porous network structure is synthesized in the p of several philic moietics 7 2 —0H.

—=CONH;. —COOH, —S04H, —CONH. amd —NH3 [34]. H:mc. they are known as Il}dmchL Apari from high water
absorption ability. they ane responsive to various stimuli, mcluding pH. ionic stengh, eleciric fiekd, chemical nuture of a
media. and emperatare [5- 7). These hydrogels have flexibility., fenctionadity. nostoxicity. elasticity, softness, and porsty
131 Due vo the porous structure, the hydrogel can be regulaed by varying the density of cross-linking 3D network structun:
af the gel. The entragment of lipophilic dngs and subsequent controlled relexse can be possible with slizht modification in
their structure. Eneymunic, hydrolytic, of eavirenmental stimali ane the rvo methods by which the hydrogel can release
drugs [5]. Hylrogel shows extmordinary propentics owing 1o the extmcellular maira. In addition, hydroge] possesses
properies such as swelling, drug-retamng capacily, case of endrapment, n-nhgrad.inuy biocompatibiliy, lack of ¢ffi-

cacy, and simplicity. These properties are suilshle for research like biomedical E anid tssue i ing [1).
Becawse of these umgue charscteristics, many researchers focus on biomedicad research [9,10], Further, owing 1o the 31
and shelier-like arrangement. the protein and cells can casily accommedate [ [0].

8.2 Dextran
821 Introduction

Diextran (DEX) is composed of glocopyranose umits hnked by glocesidic bomds dgla< 1 ==6p), which may subsequently be
branched by glacosidic bonds glu-(l — 2}, ghu-(1 —+3), or gha-(1 —4) linkage [11]. I is an exopolyswcharide (EPS)
ohtzined from Dactic acid hacieria (LAR), The chum has a molecubr weigh gmdi-:nt between low (40 kDajy and high
A EDa), It hee o owikle mnge of qualities since the generting srain determines the molecular weight and branching of
the polymer, Dhee o Bis solubility, viscesity, heat, ond rheological ateributes, it has excellent commercial interest in the
o, tical, sl nesearch industries, The low- and high-molecular-weighl DEX can be symthesized by employing
LAB, Stodies have shown that the DEX can he obtained with specific chemical properties (branches and mokscular
weightsh wsing specinlized enzymes, which reveals their DEX-producing abilities and explores the possibility of wsing
them 1o emulate a commercial stran, LAB obtaned from unconventiona] sources is given spcu'nl conssderation (Len-
conostor mesentercides NRRL B512) [11] Lactic acid is prixluced by LAB as the pramary or only byproduct of
fermentation of carbohydrates. Acid-resistant gram [ —ve), nonsponalating., catalise { = vel, cocci or rdd-shaped, and having
ko guanidine cylosine content are typically immadile and commonly wiilized. Whale, Lactococows, Comoebacternium, and
Enterocpcers, many LAB species are nonpathogenic, have o widespread consensus, and are generally reganded s safe
IGRAS)[ 1 2], The distary requirements are composile since they depend on clements ike carbohydiates, amino acids, famty
acids, minerals, visamins, and peptides frequently found in their natural envirenments [[ 3], Numerous Bacteria and sugass
exist in patare, and Nermsenialaon ccours in an anacrchic environment [11].
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Abstract

Dextran (DEX) is a natural polysaccharide composed of glucopyranose units linked by
glucosidic bonds. It has a wide range of qualities since the generating strain determines
the molecular weight and branching of the polymer. DEX is broadly employed in
biomedical sciences owing to its biodegradability, relatively low cost, less toxicity, and
simplicity in polymeric modification. Further, a DEX-based hydrogel has a broader
interest, particularly in biomedical and pharmaceutical science. The chemical
modifications in the polymeric chain offer multifunctional properties to the prepared
hydrogel. In the current chapter, we have discussed the application of DEX in the
preparation of hydrogel. Further, the interests of DEX-based hydrogel in the biomedical
and pharmaceutical domains are also highlighted.
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societal aspects of pharmacy practice. From healthcare disparities to
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my gratitude to all contributors for their dedication. Dive in and

explore the dynamic world of social pharmacy!
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