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ABSTRACT

Self-healing materials promise new technologies that can imitate the mechanisms of self-healing in natural
organisms. Scientists are developing these concepts to improve the lifetime of materials, leading to reduced cost
(both financial and environmental) of maintenance or re-purchase. Generally, self-healing materials are polymers
with dynamic properties at both the molecular level and supramolecular level, termed Constitutional Dynamic
Chemistry. Provided that materials have been damaged, self-repair occurs via the reversible reactions embedded
in the material. Self-repair can proceed automatically or be triggered by external stimuli such as heat, light, pressure,
acid or base. Recently, researchers have applied these materials towards applications in the biomedical field,
sensing, new materials, pharmaceuticals, and tissue engineering. In this article, we will focus on the mechanisms of

self-healing in these materials and their applications.
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Y1581 photoinitiated thiol-ene curing azlanadiues
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UalsiunLeamas (Cash et al., 2015)
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NG CN CN
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b)

Damaged Healed
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Dudu

4.1 wuszlalasiau (Hydrogen Bonding) Tud
2017 Jiang wazAny (2017) ladauasiziiandeuugusiiies
yialnid fauudussge Ao Tanaoulndn unly
woslatdeulansonlyddulanedwesiiadulalasiea
(Zr-NC gel) @ slelnsiaai wiouldannufAseinisia
Nod Lo lsl et ULUUTIUAIENITLANBYY AT ATEV0Y

2-acrylamido-2-methyl propane sulfonic acid (AMPS)
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(o} 0 N HC:)
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o - |
§-0------- H—O—’OfH ———————— o
o |
) HN
H H
0 6
/\_/NH2
®=zr

uaz acrylamide (AM) Tngldaynirunluweslaliounnse-
lansenlad ZrOH),) Wufudeuving wuin Zr-NC el &
ANULDLILTInags daudanguas uasdnuaudiinig
Fouurnilesfisondousienisidsuasinisieuranawes
wodlaeumnselansenles Tnoriusunsisowuuiilaly
Wuselaniaud i Wuszlalasiau wazmsisaiuvesansly
wodwef fauandluguil 10a ilelalnsiaagndnesniiy
vieneTudau ImaﬁaaaéauﬁgﬂE’I@Jmﬁammﬁaaaﬁuﬁ (methyl
orange) il el uso R DVBINITYOUUIUF DT TALAY
nduusardunndeuseiu szfiuiilalaseaause
Youuguiels awnsaviliduasle siudsanunsadaudn
dnldlnglsiiinnisuinoonainiu fauanslusud 10 Bsly
ntuAnUsEANE AmnsYeLLaiLedlslnsiaaainse
Aululaa1nnITNAdauLsIfe nuailelasiaadiuise
dounsudaedldogniuseAnsnmannianiefesas 93

Tagldantunistounausiiealsyanad 24 F3Lug

b)

LY

U 10 a) n1sdamsizit Zr-CN gel Tngldouniauilu ZiOH), Wududenving b) nMsdnwiauauifdeunsudiiesves

v

Zr-NC gel lag i) Zr-NC gel gndndunanefudiuhaestuduludoumewfiaoasudiisliiiuainuuanaiaves

598619 i) Yusasdudiunieuseiuuaziinnsyeuisudilesgaum)Ivieq i) vda1niinn1gouuTNfILes

Zr-NC gel @ansavinduadld iv) anunsadaudadalalagliiianisuineenainiu Uiang et al,, 2017)

4.2 dunsnSeruuulaai-inad (Host-Guest
Interaction) Tud 2017 Xuan waznauawide (2017) 14
UnaueiandouusufiiloN1uguns-Nsewuulaan-nan
daimsiziilaa1n Beta-cyclodextrin (CD) 'y poly
(ethylenimine) (PEl) k@ adamantane (AD) 7§ aufu

poly (acrylic acid) (PAA) Qﬂﬁ’mﬂ‘ﬁlﬁaa%mLﬂu‘?\léwma

Funuutusietu (layer-by-layer) dromedanissaudaiule
184 (self-assembly) vuf ugnuvesfAsensenindlead-
wnas Inefldudozduiiduiusdaaunsodewuldadosas
98.6 uenaNiNaUaNETuAINSITeLEL e S lERIENS

JaSanedwasiulnarnsianauserinalaadtuLnNaR ANy

naulsvesdunsisersening FCD uay AD Aagui 11
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v
= a

YaNNLIIHUITEN

[

wpsrvvigUsluanans
lalasaanuufisewuulean-inad (L et al, 2015) lag
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Tginad AU 12

JUT 12 mswseuwasnszuiunsYeuuguiaewesyUsluananslelasiaa a) leavinauiunad b) adugusluanans

lalasiaa o) lelasiagndnesniduaesdiu d) iansdenusuiiesedlalasnaniudunsisewuulaari-nad

(Li et al., 2015)
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4.3 wuszlaoadtunlartaud Tud 2018 Hussain
wazay (2018) leiannianlslnsaaiiinuandfdsnad
g1 mawselalasiagnindenlaenisiiulessulansmin
(Fe*") 1 lusgninelnalatau (Glycogen) hagnsn
Polyacrylic (PAA) W 1u3 5 Toataasit oloile Gly/PAAFe®*
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(Fe*) wuinnsuiiud uwe i auaanamnenien wiaiuse
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Funus 990 uAungause AuEAne U wazLiiy
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- - 0w
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UM 13 wrudawansnalnnisgenueunuiedves Gly/PAAFe’ lalasiaa a) nisdnlalasiaaseniduassdu b) diudin

AU ©) Usuiidaundeuseny d) inanTsdeuuguaalesus Gly/PAA-Fe* lalasiaa (Hussain, et al,,

2018)
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5.1 In15unng Wahid wazang (2018) Tamwawn
Fangounsudanosidunuugusilumanaislalasia
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lgngelatnsm (zinc nitrate hexahydrate) W1uN1SLAA
Taoodunlaviaudseninlessudsd fudunusiidu
lalngu landndaiduguusluanaislelasiaa CMCh-
Zn fa3Uit 142 Fefinuandilunissindeuvaiise Tngld
VAEOUNSENEe S. aureus ua E. coli #2833 diffusion @

aradalianusnududadeiintu dwandugun 14b
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waz 1dc nudguusiluanaislalasiaa CMCh-Zn @unse
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3U# 14 a) uansnisiaeafiudusznine CMCh dulesaudsdiieadidluanalalasiaa b) nmaaeuauaudiniseLYe

S.aureus MEIF diffusion wavc) NsnaaeuAMANTRN1TENYD £ coli MmeTT diffusion (Wahid et al., 2018)

Mseil 1 fethevesiagdenuvuiesuayaaNuAnIS eI
Uszian nalnn1sdasuy CRETH #n178N13 nagau 31989
CeILN YoUUTUANDY  ANENUALTING
nalnn1s Wusziedalanslou  euiusvesasUszneu wdalans®u gumgiivies lelad Deng et al,,
FOULTUANDY (acylhydrazine, A,) 7 4l 2010
Huusy ayugvesansUszneauuoadlan (Bs)
TALaaus sy I DF-PEG guniivio Slolad Zhang et al,,
lalagnu 2 dalag 2011
VGERHE Mildu guniivio lelad Xu et al,, 2018
lalagnu 5 47l NAADULTIAY
Wusyduily Pillar[5]arene gaumnivies 3lelad Zhang et al,,
PEG 5 Uil VAFBUUTIFN 2017
GOx
CAT
uszuelsiuneanes PEG gaumngiivies 3lolad He et al,, 2015
UBUING 30 w1t
Ufisendiad-daines DCC gauniivio Reutenauer et

Bis(tricyanoethylenecarboxylate)

al., 2009
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unadd
MmNl 1 fegwesiandonnauiiloslazauaiuAnIstonLLiILes (o)
Uszam nalnAsYauLaa drsadl 81122015 NAdoU 91994
A9 YouuTNAINRY  AMENUALGING
nalnAg suszlalasiau AMPS PuNiviod AABULSIAY  Jiang et al,,
FOULTNFINOY AM 24 1l 2017
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TALaud PE| FOULTUAID 2017
AD 30 W
PAA
dunsnseuuulean- PLGA-¢-[3CD PN ivies 3lolad Li et al,, 2015
WNas PLGA-b-PEG-b-PLGA)-¢-Chol 1w NAFOULSTIA
WUsLIADDALUA Fe3* guniivio Slelad Hussain et al.,
TAvaus Tnalalau 5 w1l NAFOULIIRY 2018
PAA

5.2 arundunssy Tul 2018 Sharma wazAuy
(2018) lemsaunsdunsesilalagulelasiaadilnid
annsamuaunsUanUaesenld nserussalulelasiaa
fia Levofloxacin @siiqn3duidonuaiisanielusianie
lelnsiwaildnameildnnuiisomedimelsedu sewing
Ialawunay poly (acryloyl phenylalanine) (PAP) ﬁﬂgﬂﬁ
15 §an1suandaveslalasiaa gndnwiluaniaz pH

AANEA1AY WU pH A1 AANITUINAINGINIIT pH

g4 1ewn91nan1iy pH s vy COO gaLdsuidu COOH
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vadnndu SenaautRnsuandiasilugnisaauem
nsdanvdessivaslalasian fefunisvanudessies
lalaswaaninsnnuauldsneaudunse-rs Bdlunin
thu lunsAnviauifnisdenusuiuesmeslelaziaa nud
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Asennunaulaveaiuse lalnsiau

Hoonow non o /H
Y N o7 P (RN Ll b)
=y SO0 T e\ T Y | . A5min, RT
e em! A i T o r Cross-linker
woo . n ! f —
Chitosan,CS " &
Acryolylphenylalanine |
Crosslinked CS based hydrogel
Highly water soluble
l levofloxacin
Sustained release
of levofloxacin in
pH=T.4

3U# 15 a) uananisdunszilalagiulelasmadilndfianunsanivaunisvanddesenliuasgouuaudieasiuiuse

lalasiau b) uansdunsnseniuselalasiauseninanguesiluves CS waznguasuandaves PAP lulalnsiaai

Wludanaudfnisgeuusudites (Sharma et al., 2018)

5.3 grudaanssuiiewio Phadke wazans (2012)
finsaulelasieafiawisodounsusiemazannsald
Hunruilewdols thifie lelasiea acryloyl-6-aminocaproic
acid (A6ACA) wansliiiudemnuanunsalunisdanisia

fluloynseimzemsvenIzamuaznBnn Iz tuudus

weilazsasfuriminvesiuedld wavfanunsadonus
Faoanuiusslalnsiauld dadusnindn acryloyls-
aminocaproic acid (A6ACA) 3z 19 lun1sid un1ndanu
nizwazmmiLﬁaQmsaﬂ%"w%aiammaﬁummswam‘mi

uanandfaunsadaivnazuassenla Wi tetracycline
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3U# 16 M3Uszendld AGACA lalnsiaa a) il AGACA lelasiaalasuanuideig b) naan1stenusfied o) MIdanie

183 AGACA lelnsivafuiufiaves poly(propylene) d) wmaa‘umsﬁmLmzimaﬂwsﬂmaa%’a‘uaqi’aqé’w AGACA

lalasiaa e) n138aLn1eveas AGACA lalasinauudaynseiniga1msveinsesineg f) n1suanUaees1vas AGACA

1alasiaaiiiansingg (Phadke at al., 2012)
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—_—
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et al.,, 2018)
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