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Abstract

Nowdays, chitosan hydrogels are widely used due to their biocompatibility, Received: 11 April 2021
biodegradability, cheapness, antibacterial and non-toxic properties. Chitosan Accepted: 18 July 2021
hydrogels are made of various crosslinkers, which most of them are toxic and Page Number: 47-59

hazardous. Due to many applications of the hydrogels in medicine, drug
delivery, tissue engineering and food industry, it is better to use safe and
non-toxic crosslinkers in order to produce chitosan hydrogels. Vanilla is a
natural and non-toxic aldehyde that can be used as a crosslinker. In addition,
vanilla enhances the antimicrobial and mechanical properties of chitosan Keywords;
hydrogels. This paper reviews the various properties and applications of the

) : e e S Chitosan,
chitosan-vanilla compound, including applications in antimicrobial and vanillin
anticancer agents, drug delivery, metal ion absorption from water, perfume q I
production and food preservatives and agricultural coatings. Hy _roge o )
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Figure 1. (a) Vanilla structure, (b) Chitosan structure, (¢) Chemical structure of chitosan-vanilla hydrogel
polymer chains and cross-linking of chitosan chains by vanilla.
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Figure 2. chitin structure and deacetylation form(Chitosan).

IYALS 3%y ;56 DNA Ly 5 SealS g ol b Jlas! b wilgs oo
055 55 bl ol cep ;5 Lo 2L pln yo Ol
Lo il 53 s el s 5Sgi il 5 syl
polie 135255 5T wligagagwr 5 | Y5 Lt pil wiile hiep
ARSI SRR, IR RN IPCIC g i PO LW 2.8 FEW

1. S. Aureus

2. S. Pyogenes
3. E. Coli

4. P. Aeruginosa

S |y Lag )8 5 (e 5 oo, 9) Lo iSL i (glos o
Jdods aslgs oo losiS (6 ,355b g B0 cudlas VY] ass
L olwgiS ool slaog S VEYOlasl o) GalS b cools
Lo QS g wile 6,25 Joko gl (595 2 (Sisel sloog,S
oz [FYPlAS o Jise | ol Joe 5 2200 g0 STy
Ci 2l Sl csgie e an ) Lo 8y g (g lwsiS
olwgiS 48 sas e olis Slidos | S p s [YV]as

(1Y) a9 S0 o) losb — Ia.f.._,._r.uua Jw = glyal (Sead wdyo A puins




FY-08 . mo— JLEl 5 Bolo

Juilg —OlwginS Jjgsaad a3 ,0)5 9 polss 2 ($I900 B3>

Weoyo Vg ‘5;'4)1 el 9 yhe 4o )3 VY da Sadsi 5 plde

03,5 Ddz 395 dn | ook 4z g ¢l &y )3 Jlg 0394
O 3 015 oo Slems 153l 51 (6l dnts (512 098l j5bots 5 o
YU o, S o b corule 5 (slo,las dps (0 0fug 0,5 oolaiul
o=l 50 4yl @l &5 lacnlSgin (b (onS gl sl loms wiile
Sl Gz Jily o) (oo S 00aS gl L i
oo s ls s hane (bl G 4y jhs a5 Seidlge 5 sl Lo
S ez 9 [V e laad sols las 0s5 51 o9 Ul ol Ly
J59y0me Sl )0 sl (Gawoyul) (ol (08,5 6320 JLasl bole

Lre A Vlsgs oolinal wlgs oo jus SlognS

Jilg - plwsis <o 5 (2,0 9 Lol plss ¥
oS el ool lis Slidss 5 o)l b iShas Cuols GlugiS
5 oS IYAlass o cnsi 1) caols ol o Juils b iS5
sy =y dls b plwginS Dlitin 09, 0o il Gl San
&3 2 logl Sl slaplas mlis oS o) las 5Sh 5 lag B
e S G SL ) » e 5 gl A Ced g St
IS ST R I A PO EISONCINE SUH
Cdlad 5 a0 S Dol ) plwgts (el Jale Sz
@S oS ey n ) Uely —OloostS Sl U900 (09,5002

[fe el oog Loz )Ls s, o codlad ol (ialdl sbsS

95w Sl RSen 5 gogate Giagh yo (V) Jsoz)
@l ah ) p (SR IS 5 Jly - plesnS Gidgy
Cllad 5 0y olwginS S 5 A Jly o938 L as sls (L
Sy ialidl a5 g e by sl sud (igie SholS Loy S
iy gy o Sz LY e L0 Yl legS
OlwgeS Jolowe oS 5 Jily 099330 L Lol sails (Gl
33 L) Jsomz) [¥A il oass iBgia SlS ba)] collas g 0,
S50 ot Sl ooliinl (2l San 5 T lyg Sl gy
bl g (Ll (555 1 ol Lol e sl Jiem logzS
Gy yazme 5 5 2 bas Sl glls (s wld ol (o)
53 =l SleS PH L Glogeo 53 2390 Jsly (g pled 4 S

1. Kenawy
2. Sangsuwan

bySbas e dled a4y j0l8 5 wiS o dg0ome sl Lamo 4y |
Cadgazme (pl Jliml Sloedg 5 (S Cad QLB PH o S5
olwsnS Camnl o [YSlel SYLPH jo oo )b gjlo 5
SsbsS alozjl iz mlio o of slas )5 ey olsi oo
Sl 31 Sk sl (o7 B sl Laydy i, 380
5 Sl YL (oS (59 s plusins) (sl (213 Slse
Olsmean O 51 Jds amad any 08 3505 Cngy 50 wlgi ool
S (9isS oo oolail iblogr il Slge 10 eaiiS b e
9= slagls 5 (eyiman Cwgy o Jobo Cunn)ls s & dy)
Sy50 50 A ydug, Slalllae LY 5 o Ll O &b g (ol
S 09805, Soel S 3 la o (b )3 S

() J992) ol nnils

Juils ¥
S 5 S (il Sy oY (S 000 -F) il
oS sl Uil slagd 8 lae ol dalgo 5 (s A L «Seilo)]
WJly ool S5 [ e log o oo 0y 55 (osran &0,
5 oSl olss b g plae gy Jole oS el (Ll
S wmgly 5 555 ST i 50 Galiily Ll T (e
o 9 )l Canb winnd S )Mk izes 5 Sl bt
S o0 odezm 1) (06,5 g ooliiul a5 (5 p5bas ol (oL
ol b 5 e S5 5 0p3d i gl ) e
oy sl ¥ WV oS o solitul (0,5 dgucSs Sis sl 43
P9 9 9,5 S=lg () adezl (il sl by, s
ROl el )ls 0529 HlalS 5 5, il Sads owoige
Sloe sl g3l 51 S Ul L¥VTaad olowss odos «3s,
5 i Slga 45 005y 5 eaiaoeabs (lsieds o Cansl lié Slga
Olg—iedy 3 g [%\”\”A‘\‘]o)lo oS ol g 2yl (S
aS el oslo Hlas Oladon ogh go eoliinl miidas ¢ g 00l
s [V ot e pmae slasho 5l cdiblone 5 pn s el Sl
Lo s 5L ygos Jslie ;5 45 cal (g s oy 39381 50k
9 eS| 5l a8 b s Cools dnfiosio 5 lag )6
Sl o (Jgd 095 5l (AU Jils caols ulo)ls (0,000

Slge s wosisadys July 5l o ye #o sgas [¥0]cud T oloss

Iranian Chemical Engineering Journal - Vol. 21 - No. 120 (2022)



5y ‘fil}ﬁ.n @l Olinb.sl}ﬁ) Slade Llg —olweinS old Lo

Applications

Antibacterial,
antifungal

Copper
absorption

Preservation
of fruits

packaging

packaging

Adsorption of

metal ions
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making
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application in
cotton
(textile) fabric
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Table 1. Review on chitosan-vanillin hydrogel studies.

Type of bacteria or cell

Bacillus subtilis, Escherichia coli
and Staphylococcus aureus,
Candida albicans, Aspergillus
flavus, Physazium oxisporium

A fungus obtained from the rot
of strawberries

Bacteria of Escherichia coli and
Saccharomyces cerevisiae

Aspergillus flavus

Special items review

Antibacterial and
antifungal effect

Effect of adsorption of
metal ions (copper)

Antimicrobial effect

Effect of vanillin on optical
and thermal mechanical
properties

Antimicrobial and fungal
effect, effect on pineapple
active ingredients

Effect of copper adsorption
on industrial wastes

Drug effect (resveratrol)

Long preservation

Drug delivery effect

Antibacterial effect and
mechanical properties

The effect of increasing the
strength of the fabric

Investigation of antifungal
and antibacterial
properties of chitosan-
vanillin hydrogel
Production of chitosan-
vanillin membranes to
adsorb metal ions (copper)
from water
Making chitosan-vanillin
coating for storing fruits
and vegetables
Effect of vanillin and
plasticizer on the
properties of chitosan-
methylcellulose-based
hydrogel film
The effect of chitosan-
methylcellulose-vanillin
hydrogel films on
microbial properties and
quality of fresh canned
and pineapple
Chitosan-vanillin
microhydrogel to adsorb
metal ions from water
Manufacture of chitosan-
vanillin microhydrogels to
encapsulate the drug

Preparation of chitosan-
vanillin aromatic
microhydrogels

Chitosan-vanillin
microhydrogel for
encapsulation of the drug

Production of chitosan-
vanillin hydrogel films by
casting method

Production of chitosan-
vanillin microcapsules by
drying method, spray
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Reference

[42]

(43]

[45]

[46]

[31]
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Applications

Drug delivery

Bio medicine

Fruit storage
(strawberry)

Antimicrobial
properties

packaging

Drug delivery

Drug delivery

Druge
delivery,
packaging
Packaging,
cosmetics

Drug delivery

Antibacterial
effect

Water
treatment

Drug delivery

Self-healing
property
(wound

adhesive)

Type of bacteria or cell

HT-29 cancer cells

Rhizopus

Salmonella typhi and
Pseudomonas aeruginosa /
Staphylococcus aureus

Tetanus-diphtheria toxins

Human osteoblast osteoblasts

Escherichia Cola

Osteoblast cells

Escherichia coli

Breast cancer cells

Special items review

Drug delivery effect

Effect of chitosan-vanillin
compounds

The effect of chitosan-
vanillin in the control of
fungal diseases

Effect of antibacterial
activity

Effect of increasing
mechanical properties

Drug delivery effect

Drug delivery effect

Effect of drug delivery and
increase of mechanical
properties
Effect of antimicrobial
properties

Drug delivery effect

Antibacterial effect

Effect of adsorption of
metals (cobalt) from water

Drug delivery effect

The effect of hydrogel self-
medication

Development of chitosan-
vanillin nanoparticles with
drug charge and toxicity
against HT-29 cells
Synthesis and
characterization of
chitosan-vanillin base
compounds
Evaluation of the effect of
chitosan-vanillin and
acetic acid in the control
of fungal diseases in
strawberries
Investigation of
antimicrobial properties of
chitosan-vanillin
Preparation of chitosan-
vanillin composite
hydrogel films using
solvent evaporation
method
Fabrication of chitosan-
vanillin microhydrogels to
encapsulate antigen
proteins
Production of chitosan-
vanillin microhydrogel
Preparation of chitosan-
vanillin combined
hydrogel films
Production of chitosan-
vanillin hydrogel films
Chitosan-vanillin
microhydrogel for
encapsulation of the drug
Chitosan-vanillin
antibacterial biofilm

Adsorption of cobalt ions
from water by chitosan-
vanillin coating

Obtaining Vanillin-
Chitosan-CFNP Calcium
Ferrite Combined
Nanoparticles by lon Gel
Method

Making chitosan-vanillin
macrohydrogel for wound
adhesive

Reference

(34]

(14]

(39]

(8]

(37]

(48]

(35]

(7]

(36]

(49]

(50]

[51]

(11]
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Applications

Type of bacteria or cell

Special items review

Reference

Adsorption of Application of vanillin
metal ions Effect of adsorption of chitosan coating in (52]
(cadmium) metal ions from wastewater adsorption of cadmium
from water ions from wastewater
Wound Therapeutic effect in Chitosan-vanillin biofilm
. Endothelial cells . P . for diabetic wound [53]
healing diabetic wounds .
adhesive
Adsorption of Removal of lead metal
lead metal Effect of adsorption of ions from aqueous [54]
ions from metal ions from water solutions using chitosan-
water vanillin derivatives
Makin Effect of stability on Vanillin coated chitosan
9 - biochemical polymer as electrode material for [55]
electrodes .
electrodes sustainable energy storage
The effect of chitosan-
. . Effect of chitosan-vanillin vanillin coated paper on
Packaging Control of anthracnose fungi pap [56]
on fungal control anthracnose control and
mango quality
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