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Abstract

Green porous and ecofriendly scaffolds have been considered as one of the potent candidates for tissue engineering

substitutes. The objective of this study is to investigate the biocompatibility of hydroxyethyl  cellulose (HEC)/silver

nanoparticles (AgNPs), prepared by the green synthesis  method as a  potential host material for skin tissue 

applications. The substrates which contained varied concentrations of AgNO  (0.4%–1.6%) were formed in the

presence of HEC, were dissolved in a  single step in water. The presence of AgNPs was confirmed visually by the

change of color from colorless to dark brown, and was fabricated via freeze-drying technique. The outcomes exhibited

significant porosity of > 80%, moderate degradation rate, and tremendous value of water absorption up to 1163% in

all samples. These scaffolds of HEC/AgNPs were further characterized by SEM, UV–Vis, ATR -FTIR, TGA, and DSC. All 

scaffolds possessed open interconnected pore size in the range of 50–150 μm. The characteristic peaks of Ag in the

UV–Vis spectra (417–421 nm) revealed the formation of AgNPs in the blend composite. ATR-FTIR curve showed new

existing peak, which implies the oxidation of HEC in the cellulose derivatives. The DSC thermogram showed

augmentation in T  with increased AgNO  concentration. Preliminary studies of cytotoxicity were carried out in vitro

by implementation of the hFB cells on the scaffolds. The results substantiated low toxicity of HEC/AgNPs scaffolds,

thus exhibiting an ideal characteristic in skin tissue engineering applications. © 2017 Elsevier B.V.

Author keywords
Cytotoxicity  Hydroxyethyl  cellulose  Silver  nanoparticles  Skin  tissue  engineering

◅  (https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=A+facile+synthesis+method+of+hydroxyethyl+cellulose-
silver+nanoparticle+scaffolds+for+skin+tissue+engineering+applications&st2=&sid=3DD3A923051175B20D1CA0811162700E.wsnAw8kcdt7IPYLO0V48gA%3a10&sot=b&sdt=b&sl=137&s=TITLE-
ABS-KEY%28A+facile+synthesis+method+of+hydroxyethyl+cellulose-silver+nanoparticle+scaffolds+for+skin+tissue+engineering+applications%29&offset=1&origin=recordpage)

Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

 (https://www.scopus.com/redirect/linking.uri?
targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.msec.2017.05.028&locationID=1&categoryID=4&eid=2-s2.0-
85019131726&issn=09284931&linkType=TemplateLinking&year=2017&zone=outwardlinks&origin=recordpage&dig=883081982f44a6947a7f4da9ff0a1c32&recordRank=)
at Publisher (https://www.scopus.com/redirect/linking.uri?
targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.msec.2017.05.028&locationID=1&categoryID=4&eid=2-s2.0-
85019131726&issn=09284931&linkType=ViewAtPublisher&year=2017&origin=recordpage&dig=a59e89957ebd50b6ad1ff82dd2d75a62&recordRank=)

 (https://www.scopus.com/sourceid/17813?origin=recordpage)Materials Science and Engineering C
Volume 79, 1 October 2017, Pages 151-160

 (https://www.scopus.com/authid/detail.uri?authorId=55987267800&amp;eid=2-s2.0-85019131726)Zulkifli, F.H.a 
(mailto:farahhanani@ump.edu.my)

 (https://www.scopus.com/authid/detail.uri?authorId=56223564200&amp;eid=2-s2.0-85019131726)Hussain, F.S.J.a
 (https://www.scopus.com/authid/detail.uri?authorId=57194188453&amp;eid=2-s2.0-

85019131726)
Zeyohannes, S.S.a

 (https://www.scopus.com/authid/detail.uri?authorId=56347386300&amp;eid=2-s2.0-85019131726)Rasad, M.S.B.A.b
 (https://www.scopus.com/authid/detail.uri?authorId=55987435500&amp;eid=2-s2.0-85019131726)Yusuff, M.M.a



a

b

 View references (67)

3

g 3

Metrics
0 Citations

0 Field-Weighted

Citation Impact

Cited by 0 documents

Inform me when this document
is cited in Scopus:

Related documents

, 

, 

(2004) Transactions - 7th World
Biomaterials Congress



 ▻ (/alert/form/document.uri?eid=2-s2.0-85019131726&ATP=document&mode=C&AID=NEW&origin=recordpage&view=extended)Set citation alert

 ▻ (/results/rss/handler.uri?citeEid=2-s2.0-85019131726)Set citation feed

(https://www.scopus.com/record/display.uri?
origin=recordpage&zone=relatedDocuments&eid=2-
s2.0-
13844255976&citeCnt=0&noHighlight=false&sort=plf-
f&src=s&st1=A+facile+synthesis+method+of+hydroxyethyl+cellulose-
silver+nanoparticle+scaffolds+for+skin+tissue+engineering+applications&st2=&sid=3DD3A923051175B20D1CA0811162700E.wsnAw8kcdt7IPYLO0V48gA%3a10&sot=b&sdt=b&sl=137&s=TITLE-
ABS-
KEY%28A+facile+synthesis+method+of+hydroxyethyl+cellulose-
silver+nanoparticle+scaffolds+for+skin+tissue+engineering+applications%29&relpos=0)

A collagen-GAG implant for dura
mater tissue engineering in a
canine model

(https://www.scopus.com/authid/detail.uri?
origin=recordpage&authorId=7402359572&zone=relatedDocuments)

Hsu, H.-P.

(https://www.scopus.com/authid/detail.uri?
origin=recordpage&authorId=8975039000&zone=relatedDocuments)

Fan, Y.-M.

(https://www.scopus.com/authid/detail.uri?
origin=recordpage&authorId=56171295200&zone=relatedDocuments)

Yu, S.-Q.

(https://www.scopus.com/record/display.uri?
origin=recordpage&zone=relatedDocuments&eid=2-
s2.0-
0347481439&citeCnt=0&noHighlight=false&sort=plf-
f&src=s&st1=A+facile+synthesis+method+of+hydroxyethyl+cellulose-
silver+nanoparticle+scaffolds+for+skin+tissue+engineering+applications&st2=&sid=3DD3A923051175B20D1CA0811162700E.wsnAw8kcdt7IPYLO0V48gA%3a10&sot=b&sdt=b&sl=137&s=TITLE-
ABS-
KEY%28A+facile+synthesis+method+of+hydroxyethyl+cellulose-
silver+nanoparticle+scaffolds+for+skin+tissue+engineering+applications%29&relpos=1)

The influence of matrix
composition and hydrophilic
coating on dissolution properties
of model drug

(https://www.scopus.com/authid/detail.uri?
origin=recordpage&authorId=6602843102&zone=relatedDocuments)

Pišek, R.

https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=A+facile+synthesis+method+of+hydroxyethyl+cellulose-silver+nanoparticle+scaffolds+for+skin+tissue+engineering+applications&st2=&sid=3DD3A923051175B20D1CA0811162700E.wsnAw8kcdt7IPYLO0V48gA%3a10&sot=b&sdt=b&sl=137&s=TITLE-ABS-KEY%28A+facile+synthesis+method+of+hydroxyethyl+cellulose-silver+nanoparticle+scaffolds+for+skin+tissue+engineering+applications%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.msec.2017.05.028&locationID=1&categoryID=4&eid=2-s2.0-85019131726&issn=09284931&linkType=TemplateLinking&year=2017&zone=outwardlinks&origin=recordpage&dig=883081982f44a6947a7f4da9ff0a1c32&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.msec.2017.05.028&locationID=1&categoryID=4&eid=2-s2.0-85019131726&issn=09284931&linkType=ViewAtPublisher&year=2017&origin=recordpage&dig=a59e89957ebd50b6ad1ff82dd2d75a62&recordRank=
https://www.scopus.com/sourceid/17813?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=55987267800&amp;eid=2-s2.0-85019131726
mailto:farahhanani@ump.edu.my
https://www.scopus.com/authid/detail.uri?authorId=56223564200&amp;eid=2-s2.0-85019131726
https://www.scopus.com/authid/detail.uri?authorId=57194188453&amp;eid=2-s2.0-85019131726
https://www.scopus.com/authid/detail.uri?authorId=56347386300&amp;eid=2-s2.0-85019131726
https://www.scopus.com/authid/detail.uri?authorId=55987435500&amp;eid=2-s2.0-85019131726
https://www.scopus.com/alert/form/document.uri?eid=2-s2.0-85019131726&ATP=document&mode=C&AID=NEW&origin=recordpage&view=extended
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85019131726
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-13844255976&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=A+facile+synthesis+method+of+hydroxyethyl+cellulose-silver+nanoparticle+scaffolds+for+skin+tissue+engineering+applications&st2=&sid=3DD3A923051175B20D1CA0811162700E.wsnAw8kcdt7IPYLO0V48gA%3a10&sot=b&sdt=b&sl=137&s=TITLE-ABS-KEY%28A+facile+synthesis+method+of+hydroxyethyl+cellulose-silver+nanoparticle+scaffolds+for+skin+tissue+engineering+applications%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7402359572&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=8975039000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56171295200&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-0347481439&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=A+facile+synthesis+method+of+hydroxyethyl+cellulose-silver+nanoparticle+scaffolds+for+skin+tissue+engineering+applications&st2=&sid=3DD3A923051175B20D1CA0811162700E.wsnAw8kcdt7IPYLO0V48gA%3a10&sot=b&sdt=b&sl=137&s=TITLE-ABS-KEY%28A+facile+synthesis+method+of+hydroxyethyl+cellulose-silver+nanoparticle+scaffolds+for+skin+tissue+engineering+applications%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6602843102&zone=relatedDocuments

