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Abstract 
Hydrogels are trio-dimensional, hydrophilic, polymeric systems capable in engrossing a 
gigantic measure of water or natural liquids. Because of their huge amount of water 
substance, porosity and delicate consistency, they intently simulate characteristic living 
tissue, as compare to other category of synthetic biomaterials. The manufactured polymeric 
materials ought to have remaining synthetic chemicals or different cross-connecting 
specialists, viruses of animal tissues, which can be hurtful to people. Natural polymeric 
hydrogels are advantageous and suited for medication conveyance as they are 
unadulterated, effectively accessible, nontoxic, equipped for synthetic alterations, 
conceivably biodegradable, and furthermore biocompatible. Now a day the utilization of 
common (natural) polymers has expanded because of their promotion of "green" materials 
from "green" science and innovations. Common polymers are biogenic and their natural 
properties, for example, cell acknowledgment and cooperation, enzymatic degradability, 
appearance to the extracellular network and their compound adaptability make them 
materials of decision for medication conveyance. 
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INTRODUCTION 
Hydrogels are water soluble, tri-dimensional systems 
that can assimilate extraordinary measure of water 
or natural liquids. Along with this the hydrogels 
systems can widely swell in water media. For water 
is the best segment of the human anatomy, a 
hydrogel which can retain immense amounts of 
water and is considered to have incredible potential 
when connected for biomedical purposes [1].  For 
advancement of controlled medication discharge 
frameworks, different methodologies have utilized 
polymers to change the attributes of the substances 
or particles in this way enhancing focusing on 

activity, drawing out discharge or diminishing 
poisonous quality. The utilization of polymers in the 
structure of frameworks for controlled medication 
discharge has been seriously contemplated as of late 
and a few creators for observes significant 
advancements at the interface between the science 
of polymers and the biomedical field [2]. In view of a 
nature of polymers hydrogel can be ordered as 
normal, manufactured and hybrid depending upon 
the idea of polymers. Hydrogels are generally 
maintained by atomic entanglements and different 
powers like hydrogen holding, ionic and hydrophobic 
collaborations and hydrogels can be artificially 
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crosslinked by covalent bonds [3]. A decent variety of 
normal polymers are utilized as medication 
transporters in controlled medication conveyance. 
Biocompatible, biodegradable hydrogels have been 
defined utilizing regular polymers that are 
defenseless to enzymatic degradation [4]. Normal 
hydrogels are gotten from regular cause and 
henceforth, they are inalienably biocompatible and 
bioactive in nature [5]. They are great possibility to 
fill in as a medium for cell development and are 
wanted when high water maintenance, non-
poisonous quality and absence of inflammatory 
response are required. Rather than inadequate 
mechanical quality of natural polymer based 
hydrogels, they offer a few advantageous properties, 
for example, biodegradability, biocompatibility and 
organically unmistakable moieties which support cell 
exercises while engineered polymer hydrogels don't 
have such bioactive properties however they have all 
around characterized structures which can be 
adjusted to yield customized degradability and 
usefulness [3]. Natural polymers are less expensive 
as contrast with manufactured polymers and 
frequently imitate parts of extracellular network 
(ECM) created by cells, giving them better 
biocompatibility and giving better condition to cell 
attachment and development. Natural polymers are 
utilized in hydrogels incorporate proteins, for 
example, collagen, gelatin, and polysaccharides, 
agarose, alginate, fibrin and chitosan [6,7].  To get 
chemical hydrogels different sorts of natural 
polymers can be utilized as a beginning material. 
Polysaccharides are broadly helpful because of some 
ionic groups, permitting a simple alteration of their 
synthetic properties by the presentation of new 
useful groups, for example, amide, sulfate, 
phosphate and carboxylate groups and furthermore 
catalysts like superoxide dismutase. The real 
property of polysaccharide, based on grade of 
substances is the capacity to be infused with no 
change of their synthetic, mechanical and natural 
properties, by exploiting their thixotropic behavior 
[8]. In tissue building platforms characteristic 
material can assume an incredible job since it can 

carry on like the ECM and have biocompatibility, 
biodegradability and natural organic capacities that 
could make them reasonable for a scope of tissue 
designing application [9].  
Advantages [10, 11] 
1. Biocompatibility - Magnificent 

biocompatibility.  
2. Cell growth - Capability to go about as a cell 

development medium.  
3. Biodegradable - Naturally happening polymers 

delivered by every living life form. They 
demonstrate no unfavorable consequences for 
nature or individual.  

4. Biocompatible and non-lethal - Chemically, 
about these plant materials are sugars in nature 
and made out of repeating monosaccharide 
units. Consequently, they are non-lethal.  

5. Economic - They are less expensive, and their 
generation cost is not exactly manufactured 
material.  

6. Safe - They are acquired from a characteristic 
source and consequently it should be safe and 
less serious side effects. 

Disadvantages [10, 11]  
1. Hydrogel should be poor Mechanical property.  
2. Risk of Batch variety.  
3. Proliferation of sickness from hydrogels got 

from animal sources. 
4.  Microbial contamination - Microbial 

contamination chances are expanded, during 
production when exposed to external 
environment. 

 
CLASSIFICATION OF HYDROGEL POLYMER 
[3,10,12,13] 
Natural Hydrogels - Natural hydrogels are obtained 
from non-manmade sources and generally utilized in 
hydrogel because of their desirable properties, for 
example, biocompatibility and biodegradability. They 
are great candidates to fill in as a medium for cell 
development and are wanted when high water 
maintenance, non-poisonous quality, and absence of 
inflammatory response are required. 
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Alginate - Hydrogels are greater biocompatibility 
[14] and most ordinarily utilized materials are 
alginate [15]. Alginates (ALG) are a gathering of 
normally happening anionic polysaccharides 
acquired from dark colored green growth cell 
dividers, which includes Macrocystis pyrifera, 
Ascophyllum nodosum, Laminaria hyperborean [16] 
and a few microscopic organisms strains like 
Azotobacter, Pseudomonas [17]. ALG are industrially 
accessible in different evaluations of sub-atomic 
weight, organization and appropriation example of 
M-obstruct and G-obstruct, the different 
components are in charge of their physicochemical 
properties, for example, consistency, sol/gel 
progress, and water-take-up capacity. The atomic 
weight, show as a normal of the considerable 
number of particles present in the example and the 
business ALG fluctuates between 33 000 and 400 000 
g/mol. It indicates incredible properties like 
biocompatibility, low poisonous quality and 
simplicity of gelation. Due to their unique ability of 
sol/gel change ALG can be effectively incorporate 
with different semisolid or strong structures under 
gentle conditions. In this way, ALG are usually utilized 
as thickness expanding operators, thickeners, 
suspension and emulsion stabilizers in food and 
pharmaceutical production [16]. The Alginic acid can 
be changed into its salts form, of which sodium 

alginate is the significant shape quick utilized. It 
comprise of two unique monomers units in differing 
extents, to be specific β-D-mannuronic acid and α-L-
guluronic acid connected with a α-or β-1,4 glycosidic 
bonds as squares of just β-D-mannuronic acid or α-L-
guluronic acid in homopolymers or exchanging the 
two in heteropolymeric blocks (Fig-2) [11]. The 
monomers are arranged in a block wise pattern along 
the chain with homopolymeric locales of M and G 
named M-and G-squares, separately, interspaced 
with areas of substituting structure (MG-squares) 
Alginate shapes hydrogels by crosslinking with 
divalent cations where, especially, the G-squares, yet 
additionally the MG-squares, are vital for the 
mechanical properties of the subsequent gel [18]. 
Alginate has turned out to be a standout amongst the 
most usually utilized biomaterials in injectable 
hydrogel planning for ligament tissue-building 
applications, attributable to its positive framework 
shaping, non-immunogenicity and nontoxicity 
[19,20]. Alginates have just been affirmed by the US 
Food and Drug Administration (FDA) for human 
utilization for lesion dressing matter in biomedical 
applications due to their non-poisonous quality, 
biodegradability, biocompatibility and relative 
financial expense in correlation with other 
biopolymers [21]. 
 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Fig-1: Classification of Hydrogel 
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Fig-2: Structure of alginate 

Chitosan - Chitosan-based hydrogels have been 
accounted for to demonstrate great 
biocompatibility, low debasement and preparing 
ease. The limit of these hydrogels to swell in water 
and get dried out relies upon its creation, 
biodegradability and condition. These conditions 
have been used to encourage a scope of uses like 
medication discharge. Chitosan is a deacetylated 
subordinate of chitin which is a water insoluble 
polymer (N-acetyl-D-glucosamine) and originates in 
nature (external shells of snails, crabs, shrimps, 
lobsters, creepy crawlies, and parasitic cell dividers). 
It is a characteristic, biodegradable, biocompatible, 
bioadhesive polymer and is picking up consideration 
in the pharmaceutical field for an extensive variety of 
medication conveyance and in tissue building [22]. 
Chitosan is likewise a direct polysaccharide made out 
of randomly distributed β - (1 - 4) - connected D - 
glucosamine (deacetylated unit) and N-acetyl-D-
glucosamine (Fig-3), which is the acetylated unit. In 
controlled medication conveyance and tissue 
building chitosan have a few limitations but these 
limitations can be overcome by chemical change. 
Accordingly, adjusted chitosan hydrogels by 
crosslinking have picked up significance in flow 
investigate on medication conveyance and tissue 
building frameworks [23].  The altered chitosan 
improves the polymers natural properties which 
includes a biocompatibility, compound adaptability, 
biodegradability and low harmfulness. The rate of 
medication discharge from chitosan - constructed 
strong measurements relies on the morphology, size, 
thickness and degree of crosslinking of the 
particulate framework, physico-substance properties 
of medication and in addition the polymer qualities, 
for example, nature is hydrophilic or hydrophobic, 
has gel development possibilities, swelling limit, 
muco-or bio-adhesive properties and furthermore 
depends on different excepients present in the 
dosage form [24]. Since chitosan does not cause any 
organic risk and is reasonable, it is appropriate for 
use in the planning of solid dosage form of 
commercial drug [25] and as materials for tissue 
designing [26]. Chitosan an appropriate polymer for 

the best conveyance of macromolecular compounds, 
for example, peptides, proteins, antigens, 
oligonucleotides and genes. In Advanced biomaterial 
applications (non-viral vectors for DNA- quality and 
medication conveyance) chitosan play a prime role.  

 
Fig-3: Structure of Chitosan 

Hyaluronic Acid (HA) - The production of hydrogels 
Hyaluronic acid can be utilized as a interesting 
starting material with wanted morphology, solidness 
and bioactivity. It is one of nature most flexible and 
engrossing macromolecules and a fundamental 
segment of the regular extracellular matrix (ECM), 
HA assumes an essential job in an assortment of 
organic procedures. Three kinds of HA synthase 
(HAS1, HAS2 and HAS3) that are situated in the cell 
layer, these are fundamental for union of Hyaluronic 
Acid and is promptly expelled out of the cell into the 
ECM space where it collaborates with constituents of 
the ECM to give mechanical help. The in vivo half life 
depends upon the tissues and its changes from hours 
to 2-3 days. HA is in part broke down in the ECM by 
responsive oxygen species or hyaluronidase. Because 
of its inexhaustible negative charges, HA can absorb 
a lot of water framing a free hydrated system and 
extend up to 1000 times in volume and its go about 
as a space filler, ointment and osmotic buffer in the 
local ECM. Its real capacity in the body is to scrape 
water and grease up moving parts in the body; it is 
regularly found in connective tissues, synovial liquid 
and the vitreous liquid in the eye. Hyaluronic acid 
was utilized to make microgels by changing it with 
the expansion of thiol groups [27]. Hyaluronic acid 
(HA) is a non-sulphated glycosaminoglycan in the 
extracellular matrix of  numerous delicate connective 
tissues, made out of substituting units of D 
glucuronic acid and N-acetyl-D-glucosamine (Fig-4), 
connected together through exchanging β-1, 4 and β 
-1, 3 glycosidic bonds [28]. HA is an essential part of 
the ECM of human connective tissues. It is a vital 
basic component in the skin and takes an interest in 
various cell surface receptor connections; it has 
immunosuppressive and anti-angiogenic action, and 
is available in mind tissue, hyaline ligament, and 
synovial joint liquid. The pKa of HA at pH = 7 is 3 – 4, 
and the carboxylic gatherings being ionized, the HA 
particle is a polyanion related with cations. Because 
of its solid hydrophilic character and its high atomic 
weight in natural tissues that can ingest a lot of 
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water, up to 1000 times its strong volume, HA 
displays essential auxiliary and useful jobs in the 
body [29]. 

 
Fig-4: Structure of Hyaluronic acid 

Gelatin - Gelatin is a characteristic biopolymer and 
it’s got from either by partial acid (gelatin type A) or 
basic hydrolysis (gelatin type B) of animal collagen 
(skins, bones and ligaments). It is a blend of single or 
multi-stranded polypeptides, each with expanded 
left-given proline helix adaptations and containing 
between 50 - 1000 amino acids (Fig-5). Gelatin 
contains an extensive number of functional groups 
and easily crosslinked because of this reason it’s 
generally utilized significant lot in biomedical field. 
Gelatin is effortlessly dissolvable in water at 37 °C, 
nonimmunogenic and displays amphoteric conduct. 
Because of these properties, gelatin-based hydrogels 
are utilized in the produce of contact focal points, 
networks for tissue building and medication 
conveyance frameworks, the mechanical and 
substance properties of gelatin can be adjusted 
utilizing different sorts of crosslinking operators such 
as genipin, glutaraldehyde and dextran dialdehyde 
[30]. What's more, gelatin will in general shape a 
nanofiber structure, which is fundamental for skin 
recovery [31]. Gelatin has long been used in foods, 
cosmetics, pharmaceuticals and medical fields 
because of its attributes like commercially accessible 
with ease, Biodegradability and biocompatibility, 
exhibits small antigenicity and does not create 
harmful results upon enzymatic debasement [32]. 
Gelatin demonstrates insufficient mechanical 
properties, which restrict its conceivable applications 
as a biomaterial. Crosslinking technique is utilized to 
enhance the mechanical and thermal solidness of 
gelatin materials. Chemical crosslinking operators, 
for example, formaldehyde, glyoxal, glutaraldehyde 
(GA), genipin and transglutaminase, are utilized to 
alter gelatin samples [33]. Gelatin of normal atomic 
weight is somewhere in the range of 15,000 and 
400,000 Daltons [34]. 

 
Fig-5: Structure of Gelatin 

Pectins - Pectin is a natural occurring biopolymer and 
there are different applications in the biotechnology 
and pharma field. It consists of esterified D-
galacturonic (Fig-6) acid dwells in an alpha-(1-4) 
chain and it is complex polysaccharide. The 
galacturonic acid polysaccharides are abundant in 
neutral sugars like rhamnose, arabinose, galactose, 
xylose and glucose. Based on botanical source pectin 
composition should varied, for e.g., pectin from 
citrus contains less impartial sugars and has a littler 
sub-atomic size when contrasted with pectin 
acquired from apples [11]. It assumes an 
indispensable job for a long time in the beverage 
industry as a thickening specialist, a gelling operator 
and a colloidal stabilizer [35]. The greater capacity of 
pectin to form gel and recently, many controlled-
discharge formulations dependent on hydrogel 
networks has been produced. The reliable and the 
low creation expenses of the pectin make them of 
extraordinary enthusiasm for the formulation of con-
trolled discharge dose frames [36]. In view of a 
degree of esterification (DE) pectin can be broadly 
arranged and referred to as high -methoxyl pectin 
(HMP) with a DE > 50% and low - methoxyl pectin 
(LMP) with a DE < 50% [37].  The isolated pectin has 
an atomic weight of ordinarily 60,000 - 130,000 
g/mol, differing with origin and extraction process. 

 
Fig-6: Structure of Pectins 

Collagen- Collagen is an auxiliary protein found in the 
extracellular place in the different connective tissues 
in animal bodies. It is predominantly start in fibrous 
tissues (ligaments, tendons and skin). Biodegradable 
and nontoxic, extrinsic collagen is more 
biocompatible than other common polymers, and 
just feebly antigenic. Collagen can shape filaments 
with high elasticity and dependability by means of 
self-aggregation and cross-connecting [38]. Diverse 
kinds of collagen are started in human body. The 
most driving sorts are the Type I, II and III (or collagen 
I, II and III), which make up roughly 80 to 90% of the 
considerable number of collagens in the body. With 
the end goal to impersonate collagen nanofibers, a 
sequential of short peptides bearing collagen 
repeating tripeptide of Gly-Xaa- 4 - Hyp [GXO, X was 
Lys (K), Glu (E), Ser (S), Ala (An), or Pro (P)] (Fig-7) was 
integrated [39]. Type I collagen is a triple-helical 
protein shaped of 67-nm occasional polypeptide 
chains with an aggregate atomic weight close 300kDa 
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[40]. Collagen-based lattices are generally utilized in 
tissue regenerative applications because of the 
collagen's universal nearness in the human body (i.e., 
skin, bone and ligaments), antigenic conduct and 
biodegradability [41]. 

 
Fig-7: Structure of Collagen 

Dextran-Dextran is hydrophilic homopolysaccharide, 
predominantly made out of straight α-1,6 - 
connected d-glucopyranose deposits with a low level 
of α-1,2- , α-1,3- and α-1,4 - connected (Fig-8) side 
chains and reliable. Dextrans are normally utilized in 
diminish vascular thrombosis , lessen provocative 
reaction and forestall ischemia– reperfusion damage 
in organ transplantation , like different 
polysaccharides, for example, chitosan, alginate and 
hyaluronic acid, which have different useful groups 
(e.g., amine and amide), dextran just has hydroxyl 
groups, which don't support cell attachment [42]. 
Dextran, a polymer created by microorganisms bio-
degradable, biocompatible and very hydrophilic. It 
tends to be delivered in an extensive variety of 
atomic weights, offering ascend to variable physical 
and synthetic properties, for example, unique 
dissolvability and viscosities [2]. Dextran hydrogels 
are delicate and malleable, offering chances to 
enhance the administration of consume wound 
treatment. The utilization of dextran hydrogels for 
the controlled arrival of proteins [43]. Cross-
connected dextran hydrogels (CDH) are known to 
give positive extracellular matrix (ECM) conditions 
with high water substance and more biocompatibility 
[44]. In addition, their ideal normal for being 
exceedingly water dissolvable; dextrans are stable 
under mild acidic and basic condition. Dextran 
hydrogel can act as a both frameworks to help cell 
development and as conveyance device to discharge 
proteins over a controlled timeframe to aid 
arrangement of creative tissue [45]. 

 
Fig-8: Structure of Dextran 

Fibrin - Fibrin is a characteristic biopolymer. It gives 
a few points of interest over manufactured materials 
in working as a tissue designing framework and a cell 
transporter. It demonstrates superb 

biocompatibility, advances cell connection, and can 
degrade in a controllable way. Besides, the 
morphology, mechanical properties, and solidness of 
fibrin gel hydrogel could be tuned by controlling the 
precursor concentration and ionic strength [46]. 
Fibrin display extraordinary viscoelastic conduct, 
that is, the mechanical reaction relies upon the rate 
and length of stacking. Fibrin specific bind to the 
various proteins and development factors occupant 
in ordinary tissue and show the wound healing 
response. Fibrin can be infused as a fluid and it sets 
from that point in situ; consequently, it can fill bone 
holes with any shape or geometry [47]. The 
significant concern of utilizing fibrin-based hydrogels 
as wound fix frameworks is still; their generally 
speedy constriction, low mechanical solidness (which 
limits toughness) and their fast degradation once set 
at the injury site. We have as of late demonstrated 
that a polyethylene glycol-changed fibrin hydrogel 
(PEGylated fibrin hydrogel) prompts vasculogenesis 
both in vitro and in vivo. FPEG hydrogel-based 
dressing capacities as a moist injury dressing and 
gives a hostile environment for positive injury 
mending to take place [48]. 
Xyloglucon - Xyloglucan (XG) across the board in 
characteristic plants. It is a sort of exceptionally 
substituted, non-lethal, nourishment review, 
effortlessly accessible and biodegradable matter. 
Xyloglucan is a conventional name of direct 
polysaccharides comprising of (β1→4) - connected d-
glucan substituted with xylose and for the most part 
can be found in plant cell walls. The essential cell wall 
contains cellulose microfibrills implanted in a 
framework which is produced using pectins and 
hemicelluloses. Xyloglucan polymer also exists as a 
storage polysaccharide, in a few seeds of trees, for 
example, Tamarindus, Impatiens, Annona, 
Tropaeolum and Detarium. The backbone of 
xyloglucan is the equivalent as cellulose, it contain 
(β1→4)- connected d-glucan and three out of four 
glucose deposits are substituted with α-d-xylose at 
the O6 position that is the normal structure of all the 
xyloglucans, yet extra residues are attached to 
xylose, contingent upon the source of xyloglucan 
[49]. In the pharmaceutical branch, tamarind seed 
xyloglucan has been utilized for medication 
conveyance applications because of its 
biocompatibility, mucoadhesivity and high 
medication stacking capacity [50].  Xyloglucan is a 
water-solvent and biodegradable polysaccharide. As 
a water-solvent material, Xyloglucan is rich in – OH 
bunches which can without much of a stretch frame 
hydrogen bond. Xyloglucan hydrogel has been 
broadly studied due to its great capacity of 
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engrossing water and holding water and in addition 
its great biocompatibility compared with other 
hydrogels. One imperative application is that 
Xyloglucan can be utilized as transporters or focusing 
on specialists for the conveyance of medications, 
peptides and proteins [51]. 

Elastin - Elastin is a polymeric extrinsic framework 
protein comprising of cross-connected tropoelastin 
monomers sorted out around a fibrillin-rich 
microfibrillar formation. It is a protein involved 
roughly 800 amino acids deposits. It is synthesized 
from a ≈72 kDa precursor, tropoelastin, that is water 
dissolvable, nonglycosylated and exceptionally 
hydrophobic and can be additionally changed over 
into insoluble elastin polymer. As a rule, the 
tropoelastin particle comprises of two kinds of 
domains: hydrophobic domains rich in nonpolar 
amino acids (valine, glycine, proline and alanine 
residues, which frequently happen in repeats of 
tetra, penta and hexapeptides), and hydrophilic 
domains (predominantly alanine and lysine deposits, 
which are possibly associated with crosslinking areas 
of tropoelastin). Because of it’s exceptionally 
crosslinked nature, elastin has extremely poor 
dissolvability and is hard to process into new 
biomaterials. As an outcome, solvent types of elastin 
including tropoelastin, α-elastin and elastin-like 
polypeptides are every now and again used to create 
elastin-based biomaterials and crosslinking is 
ordinarily required to deliver stable hydrogels [52]. 
Elastin-like polypeptides (ELPs) are alluring materials 
that have been utilized as frameworks because of 
their likenesses with the extracellular lattice, 

magnificent organic execution and inherent cell 
interaction abilities. Different crosslinking strategies 
including synthetic enzymatic, physical and g-
irradiation have been utilized to create elastin-based 
hydrogels. The responses might be completed in an 
organic stage and aqueous stage depending upon the 
sort of crosslinker and wanted properties of hydrogel 
[53]. 

Silk - Silk fibroin (SF) is an appealing characteristic 
polymer for its fantastic processability, 
biocompatibility, controlled corruption, mechanical 
properties and tunable organizations and a decent 
contender for the creation of hydrogels. Silks from 
Bombyx mori (silkworm) are abundant in nature and 
extensive amounts can be acquired from spun cases, 
recommending their utilization as a characteristic 
polymer in a few fields [54]. The silk fibroin atom 
comprises of substantial and light chain polypeptides 
of ∼350 kDa and ∼25 kDa, individually, associated by 
a disulfide link. The fibroin is a protein dominated in 
composition by the amino acids alanine, glycine and 
serine, which shape antiparallel sheets in the spun 
filaments [55]. The Silk fibroin materials in different 
basic structures such as fiber, permeable, thin film 
have been effectively utilized as tissue designing 
platforms due to their adaptability, biodegradation 
and biocompatibility. We as of late exhibited long-
term strength and biocompatibility of silk 
frameworks in vivo. Accordingly, silk and silk-
composite substances have been analyzed in vivo for 
some, frameworks, including bone and delicate 
tissue [56]. 

 

APPLICATIONS 
NATURAL 
MATERIAL 

APPLICATION REFERENCES 

Alginate 

Bulking Agent - Alginate gel is biocompatible or bio-idle; keeping 
up a specific size and shape inside the body and it is utilized as a 
tissue building specialists. 
Drug Delivery - To achieve a sustained release and restricted 
conveyance of customary low - atomic weight medications and 
macromolecules for tissue recovery, Alginate hydrogels are 
broadly useful. In alginate gels release kinetic of low atomic 
weight medication can be controlled by medication – alginate 
interaction. At the point when there are no synthetic 
collaborations between the medication and the polymer, the 
discharge depends to a great extent on the charge polarization of 
the atom, i.e., hydrophilic particles may diffuse rapidly while 
hydrophobic medications diffuse gradually through the gel pores. 
Cell Transplantation - In tissue designing alginate gels are utilized 
as a cell conveyance vehicle to permit confinement of 
transplanted cells and control over their fate. 

Cho ER et al. 
Augst AD et al. 
Augst AD et al. 
Atala A et al. 

Chitosan 
Cancer therapy - Chitosan hydrogels have given frameworks 
inside which radioisotopes have been stacked for controlled 
exposure, yet can likewise gel in vivo, in this manner restricting 

Azab AK et al. 
Ta HT et al. 
Bhattarai N et al. 
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their obtrusive nature. Azab et al. built up a chitosan-based 
hydrogel cross-connected with glutaraldehyde and stacked with 
131I-norcholesterol (131I-NC), and tried the hydrogel in a bosom 
malignant growth xenograft mouse model. This hydrogel 
demonstrated a decrease in the movement rate of the tumor and 
forestalled 69% of tumor repeat and metastatic spread.  
Recently, a novel in situ gelling chitosan/dipotassium 
orthophosphate hydrogel framework was intended for the 
conveyance of doxorubicin.  
The consolidation of doxorubicin in the hydrogel not just 
essentially restrained the development of essential and auxiliary 
osteosarcoma, osteolysis, and lung metastasis. 
Oral drug delivery - Chitosan based hydrogels has the property to 
enhance the drug delivery system; pH sensitivity and 
mucoadhesive properties. 
Ophthalmic conveyance - It should have adhesive and 
penetration enhancing properties because of this reason Chitosan 
hydrogels have demonstrated higher corneal living arrangement 
times when compared with commercial medicate solutions. 
Transdermal conveyance - Hydrogels offer appealing Drug 
Delivery structures as a result of their high-water content, giving 
a comfortable   feeling on the patient's skin, prompting more 
patient consistence over the term of the treatment. 
Wound Healing - Various formulations are prepared based on 
Chitosan-based materials, which are utilized in an injury mending 
treatment. Chitosan itself can initiate quicker twisted mending 
and create smoother scarring, potentially because of upgraded 
vascularization.  

Akakuru OU et al. 

Hyaluronic 
Acid(Ha) 

Molecule conveyance - Due to the fantastic biocompatibility, 
non-harmful nature of HA hydrogels and tunability in properties 
and degradation, they are conceivably valuable for particle 
conveyance applications.  
Cardiac Repair or Valvular building - In Cardiac treatment redox-
initiated HA Hydrogel are utilized. The designing of heart valves is 
vital because of the disease and harm that perpetrate common 
heart valves and tissue-built methodologies are especially 
fascinating as a natural substitute for harmed valves. Photo-
crosslinked HA hydrogels are being investigated for this 
application because of the nearness of HA inside the constitution 
of the local valve.  
Microdevices - Beyond direct tissue construction and cell culture, 
photopolymerized HA hydrogels have likewise been utilized in the 
advancement of microdevice frameworks. 
Plastic surgery - Hyaluronic acid-based hydrogel are used in 
Trans-dermal implant. 
Cosmetics - HA based formulation are used in cosmetology 
products such as Cream, dressing. 
Medical Devices - Robotic dispensers. 

Burdick JA et al. 
Joshi S et al. 

Gelatin 

Drug delivery devices - It is used in the Targeted drug delivery 
system to achieve a control and sustained release, lesser side - 
effects.  
Tissue engineering scaffolds - Bone and cartilage repair. 
Wound dressings - It is used to cure a wound infection. 
Medical devices - It is used as contact lenses. 

Jaipan P et al. 

Pectin 

It helps to mitigate the blood cholesterol level. 
Pectin is a fascinating contender for pharmaceutical utilize, e.g. as 
a carrier for various types of medications for controlled discharge 
applications. 
Skin protection. 
Scaffolding for cells. 

Sundar Raj AA et al. 
 Giusto G et al. 
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Wound healing. 

Collagen 

Collagen hydrogels present an extensive, uniform surface zone, 
and can fill in as a medication conveyance framework.  
Collagen films have been utilized in wound mending and tissue 
building, essentially as a boundary.  
Collagen assumes a significant job in numerous pre-and post-
agent surgeries. Because of its low antigenicity and inalienable 
biocompatibility with most endogenous tissue, common collagen 
has regularly been utilized for surgical renovation. 
Collagen-based injuries dressings have for quite some time been 
utilized to cover consume wounds and treat ulcers. 

Chattopadhyay S et al. 

Dextran 

Wound treatment - Dextran hydrogels are delicate and flexible, 
offering chances to enhance the administration of consume 
wound treatment. 
Colon particular medication conveyance - In the colon the 
dextran hydrogel is debased by microbial enzymes, dextranases, 
outcome in disintegration of the hydrogel lattice and the 
medication is particularly discharge in colon. 
Decrease vascular thrombosis - It has been utilized restoratively 
as a blood thinner to diminish thrombosis. 
Proteins conveyance - To discharge proteins over a controlled 
period of time. 

 
 Sun G et al. 
Hovgaard L et al. 
Liu AL et al. 
Van Tomme SR et al. 

Fibrin 

Tissue Engineering - Fibrin has striking points of interest over 
different biomaterials, which build it a perfect contender for bone 
tissue designing. 
Wound treatment - Fibrin particularly ties various proteins and 
development factors resident in typical tissue or is discharged into 
the wound in response to wound healing. 

 
Noori A et al. 
Gil J et al. 

Xyloglucon 

Carrier for medication conveyance framework - Xyloglucan 
hydrogel is a sort of water-solvent and biodegradable polymer 
and has erosion wonder, which makes it pertinent as maintained 
discharge transporters for medication conveyance system. 
Nasal tranquilize conveyance - The much-perfused nasal mucosa 
gives a great site to quick retention of medications. The principle 
disadvantage related with nasal medication conveyance is a quick 
mucociliary clearance (MCC) that restrains the time accessible for 
medication ingestion from the applied medication form.  
Ocular Adminstration - To raise precorneal residence time and 
expanded visual bioavailability.  
Buccal conveyance - Sustained medication discharge, sufficient 
bioadhesion and swelling. 

Chen D et al. 
Kulkarni AD et al. 
 
 
 

Elastin 
Tissue engineering applications - Elastin is one of the significant 
proteins present in the local ECM has the disposition to give 
flexibility to tissues and organs. 

Annabi N et al. 

Silk 

Tissue building and Regenerative Medicine - Silk is used in Tissue 
building and regenerative medication.  
Controlled Release - Silk hydrogels have been proposed for a few 
medication discharges plans, including nutrient derivatives, 
buprenorphine, chemotherapeutic specialists and model 
biomolecules. 

Floren M et al. 
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