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Abstract

The skin is one of the largest organs of the human body that protects Received: 14 July 2021
against physical, chemical and microbial damage of the external Accepted: 18 October 2021
environment. This complex organ has the ability to regenerate and has Page Number: 32-44

the possibility of self-healing. However, severe skin wounds do not heal
on their own in a short period of time and require the use of engineered
scaffolds. In recent years, tissue engineering has made tremendous
advances in the production of these skin repair structures. Among these
structures, hydrogels are one of the most important and practical
scaffolds for improving and repairing the skin. Based on the materials
used in the construction of hydrogels, hydrogels are divided into two
categories: natural and synthetic. A combination of natural and synthetic
polymers is used to improve performance and accelerate the function of
hydrogels in the wound healing process. The purpose of this review
article is to focus on providing information on the types of polymers used Synthetic Polymers,
to make functional wound healing hydrogels. Natural Polymers

Keywords:
Hydrogel,
Wound Healing,

Iranian Chemical Engineering Journal — Vol. 21 - No. 123 (2022): 32-44

The Most Frequently Used Polymers in Skin Wound .

Please Cite this Article Using:

Yaghoobi, M., "The Most Frequently Used Polymers in Skin Wound Healing Hydrogels-Part One", Iranian
Chemical Engineering Journal, Vol. 21, No. 123, pp. 32-44, In Persian, (2022).

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000


https://dx.doi.org/10.22034/IJCHE.2021.295189.1126
https://dorl.net/dor/20.1001.1.17355400.1401.21.123.3.9

G9— a—J o @@@@

d DOI: 10.22034/1JCHE.2021.295189.1126

This journal is an open access journal licensed under an
B;i) DOR: 20.1001.1.17355400.1401.21.123.3.9 Attribution-NonCommercial-NoDerivatives 4.0

International license(CC BY-NC-ND 4.0).

0SS o0 37 (S 59 0 10 3 3,315 5 (5l )l
Jgl s - Sy s>

g aoule
Ol oBiily ¢ gond swdigee [l

myaghoobi@znu.ac.ir :,5 by

RN

(ko « 52) (w9 SBES) 23S oo )i SUJ 93D U3 30 g Sl
PP-FF (1F ) dwgCumy 9 30 8 )loid - 050 98 Jw = Ol (soads (wdigo 4 oo

VE L EITY bl e b 5 2loond o 558 slocn] j 45 Canl Gludl G sloplii] o 5 S 5 i (S Caosy
VEe [ VINE i pdy 2l Ol g (gilwsi o bld con gy ol ] WS o CiiSlo g o Lao 9,50
FE LYY loio ojlad 5 ol e Dgngy SikoolisS )0 057 g o gy bk (SlopS L] 200 (cene g
0 Sl wiigo B (Lo Jlo j0 0,0 i pwdigeo (glo el Sl ooliin] 4 Lo

o5l gunds’ e A3 (6T (§L0 Sy iy Sl i e T (sl0) L Sy

Lyt i 5 0t (Lo ) 0 i 09,0 5 S et S 2 Lo s e

59 Ay s plaBlo o a8, B oo uleo] o o [, g, oo jlod 4 Sy

70 S LS o iy g iy 05 ek (S bipd o oo (S 5 ot A2

(S5 sl Db g0 0olii] (Gt g xS0yl ] oS B S5 gy oo 10 gyt

b sl oS sloyls £l 050 j0 GBI D] o 3550 5500 Mo S A,/ 5/ S

el 155 548035040 (69,0, slo 59,00 c L 0

ol (grdides 05,5 ¢ e 5USESNS ¢yl y oSl (ol

:adlio & slcuw!

VY 0 )lo s oSy Jlo el (sod (sigee a5 " gl (o5 sy slops 89S e 5 Lo 59,00 50 9,05 0 slosack” e« (rsiiny
OF ) FY-FF  au


https://dx.doi.org/10.22034/IJCHE.2021.295189.1126
https://dorl.net/dor/20.1001.1.17355400.1401.21.123.3.9

C«.w,.; )L’.‘.">Lu Al

Y s 05d oo e Y di> 4 sy (V) S b

9 Canl JLA-L?‘SJ CAL» P I°)‘>c5" ] 00 J.‘.’S....J mo‘s,l )| L)T

S e S s ol oyl cuwlies - ¥ mm ks
Bose o o0 JSa5 slails o0, p3ali (g S5l 5 0l
Oy i 0 (g 5o Sl Cagisl S e Jobo Sl
a3l oo gl pye JLail e plsieds i) 915 525
Py 090 |y el ¥z 5 b bl Gl (358 o
JeSeid Coew le 5 (Gl (ES)SLYT BLL 5l 050 8510l oo
5 el ool 5 0l e 4S5 Blo |y T o 808 el o0
Sash) 5 e (350 Slge )0 (uizen WS (oo Lada | 25,08
Cosby sl el gy S 1y S o el 1 ]
Cwgy el ralS cagb ) ol ol Slcwl as o V=Y

Sgby i LS 4 i pol (pl 13595 o0 S5 g WSS o
LY 05dce Jpdyaml l3s5lem Jolse il 50 sy 5 958 00

B8 (7 5 Ol B i oF el 3500 ) 5

gy S5 > dian) )3 |y (oats ddlg p)3gnle wCenl 0ad

3 gy s sl lo [ s sage p oppy <dl YL Ho
ol 00 ools ylas (V) UK

Sweat gland

oo .)

O ol a5 el Ll o sl alail (o 5555 51 Cangy
S 1) VLS55 o (39 J57 51 doys V0 5 el Y WP
(Lo S and (5 S56 ;0 <o)V mm 5l QT Celes a2 o
5@0;&5)")1_"4«..5&5;@5)&\,ammb5o5.‘;‘:‘5¢&5,.i‘s
ol 50 o Laslowe lyeas plasil ool DN ocs) o (LGS
25 ot it GRS (529,500 5 (stlrond (Sl slo ]
Bis 6l 5l ooz (sahis] gy ol ] oSl
) 98 5l 6 S ol abex 5l B ($39992503 o Slas s

Sl (o sla (629)9 JUE 5 (o )l A0 St wlale
JRYCUHERESORUNEIN pRVSRCI ApRe| I { IV ER A 28  IOWI RS

&3l senbin (goe i g, GBI L 5 e (e (2 elisS

2 dBs Jelse g Cng JLSle St o35 Gleys (sln s

LF sl 10,55 5 Slong cmmal 51 035 2900 a3

SLa Ghgme) 9 Seayls (b Aoy )3 (S5USS sla gl
(Bl i A sl s iy L Ll sould ploxl conins e
ol 55155 isung g o )lo aslol sl em o tagsy 0
5592 ol Sidgh (sjlelin] @lie opl o 0g sales canl jo
Syl Elil 5 055 Sgnte Jo e gy Bl b (it
Baeddgigr lo Ji9 000 Ll o a8 Say el g (g
Carylo ¢ 25T 5 ilo Ly alen Simghy LS sl o5
5 S Sete 9 pee S Sl |y (eilie Bot i
S b

Melanocytes Hair

Epidermis -

Dermis —

Fat layer -

Nerve

]_Stratum corneum
(keratin)

Basement membrane

Sebaceous gland

V]eseu g3 JAks by Gl ys ) S
Figure 1. Cross-section through the skin [1].

1. Dermo-Epidermal Junction
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1. Hemostasis: Exudates containing
coagulation factors coagulate at the

ity

Coagulation factors

2. Inflammatory: Scavenging debris
by inflammatory cells, lymphocytes,
monocytes and macrophages.
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3. Proliferation : Damaged and lost
tissues are replaced by epithelial cells and

1or aS.V
v

Fibroblasts

Epithelial cells

4. Remodeling : The formation of
connective tissue and the enhancement
of new epithelium.
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Figure 2. The major stages during the process of wound healing [9].
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Table 1. Characteristics of an ideal Hydrogel for wound healing.

Feature

Description

Free from toxic materials that can

No toxic component .
damage and lead to dire consequences

Preventing bacterial infections, which
could impair wound healing and
prolong its duration

Prevention of
bacterial infection

Providing an optimum amount of

Adhesiveness adhesive material to the wound site
(excessive adhesive sustains an injury)

Maintaining the optimum moisture

Moisture level to promote cell migration and

proliferation

Maintaining the optimal temperature of

Thermal insulation . .
wound site to reduce pain

Absorption of excess
exudate

Regulating the amount of exudates
present in the wound

Allowing the diffusion of oxygen to the

Oxygen permeabilit L
ygenp y wound bed to accelerate cell activity

Mechanical and

. . Resembling the structure of native skin
physical properties

Providing an affordable wound

Cost effectiveness .
dressing

1. Entanglements
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Figure 3. Classification of hydrogels [15].

Hydrophobic polymer

Polar groups Hydrolysis, oxidation,
l\ sulfunation, etc.

Crosslink/ \ Hydrophobic

interactions
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Figure 4. Formation of physical and chemical hydrogels [14].
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Table 2. Some examples of commercial hydrogel-based wound dressings [52].

Product Company Main Component Application
.. . . Lacerations, abrasions, skin tears and
Agisite Smith and Nephew Alginate .
minor burn wounds
Medihoney Derma Sciences Alginate Partial to full-thickness wounds and
burns
. Moderate to heavily exuding wounds,
Kaltostat Convatec Alginate . VITy exuding wol
chronic and acute wonds
. . Management of chronic wounds
NU-GEL Systagen Alginate .
ystagenix g throughout all stages of healing
Condress Smith and Nephew Collagen Chronic and acute wounds
Helix3-cm Amerx Health Care Collagen Chronic and acute wounds
. . . Abrasions, closed surgical wounds,
DermaFilm DermaRite Hydrocolloids I. . i .W )
superficial ulcers, and skin grafts
Comfeel Coloplast Hydrocolloids Designed for difficult-to-dress areas
. Pressure, leg and foot ulcers, superficial
CovaWound Covalon Hydrocolloids . g. . N upernict
partial-thickness burns
Inadine Systagenix Polyethylene glycol Open wounds that may become infected
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