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Abstract
Biomaterial scaffolds play an important role in cartilage tissue engineering. They act as a temporary extracellular
matrix substitute and template for cellular growth in vitro and support mechanical integrity in vivo. Several limitations
have been reported when natural and synthetic biomaterials were used individually. They are unable to satisfactorily
mimic the actual substrate for tissue regeneration both structurally and functionally. The formation of hybrid scaffolds
consisting natural and synthetic biomaterials has been proposed to improve the outcomes. Therefore, this study
aimed to form and evaluate three-dimensional (3D) 65:35 poly(lactic-co-glycolic acid) PLGA (“P”) scaffold incorporated
with and without atelocollagen (“A”) and/or fibrin (“F”). The PLGA scaffold was formed using solvent casting and salt
leaching method, freeze-dried, and crosslinked with the natural biomaterials. The hybrid scaffolds groups were “PAF”,
“PA” and “PF”. The PLGA only scaffold was used as control. All scaffolds were evaluated using selected analytical
techniques namely Attenuated Total Reflectance Fourier Transform Infrared (ATR-FTIR) spectroscopy analysis, scanning
electron microscopy (SEM), porosity study, water uptake capacity, and cytocompatibility analysis in “chondrocyte-
scaffold” constructs groups at week 1, 2 and 3 in vitro. The interaction of PLGA scaffold with fibrin and/or
atelocollagen was evidenced based on the notable peaks of amide bonds. The microscopic pore structures appeared
interconnected. Total porosity in all scaffolds were varied. All groups demonstrated porosity range from 56% to 61%.
Proper swelling ratio of the scaffold is crucial to mimic the water uptake capacity in the living tissues. Despite its
hydrophobicity, the PLGA only group demonstrated the highest swelling ratio when compared to other groups
though, the difference is not significant. The cytocompatibility of all scaffolds except PA showed similar trends of cell
proliferation. In this study, the incorporation of fibrin facilitates better microenvironment for cellular growth in terms
of cell adherence to the scaffolds compared to the groups without fibrin. Based on the preliminary results, the 65:35
PLGA based hybrid scaffolds may have the potential for cartilage tissue engineering application. © 2018 IEEE

SciVal Topic Prominence 

Topic: 

Prominence percentile: 99.131

Author keywords
Atelocollagen Chondrocytes Fibrin PLGA

Indexed keywords

◅ Back to results

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

View at Publisher

2018 IEEE EMBS Conference on Biomedical Engineering and Sciences, IECBES 2018 -
Proceedings
24 January 2019, Article number 8626673, Pages 480-484
2018 IEEE EMBS Conference on Biomedical Engineering and Sciences, IECBES 2018; Borneo
Convention Centre KuchingDemak-Isthmus Bridge, Jalan Keruing, SejingkatKuching; Malaysia; 3
December 2018 through 6 December 2018; Category numberCFP1826K-ART; Code 144644

Bin Mohamed Amin, M.A.I.a  Tahir, A.H.M.A.a  Sha'Ban, M.b  Azhim, A.a 
a

b

 View references (33)



Scaffolds | Tissue engineering | polycaprolactone PCL



PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

0 Citations in Scopus

0 Field-Weighted

Citation Impact

Cited by 0 documents

Inform me when this document
is cited in Scopus:

 

Related documents

, 
 , 

(2017) Journal of Bioactive and
Compatible Polymers

, 
 , 

(2019) 2018 IEEE EMBS
Conference on Biomedical
Engineering and Sciences,
IECBES 2018 - Proceedings





Set citation alert ▻

 ▻Set citation feed

Fabrication and characterization
of three-dimensional poly(lactic
acid- co -glycolic acid),
atelocollagen, and fibrin
bioscaffold composite for
intervertebral disk tissue
engineering application

 Mohamad, M.Y. Mohamed
Amin, M.A.I. Harun, A.F.

Evaluation of cartilaginous
extracellular matrix production in
in vitro “cell-scaffold” construct

 Md Ali Tahir, A.H. Amin,
M.A.I.M. Azhim, A.

Matrix Production in
Chondrocytes Transfected with
Sex Determining Region Y-Box 9
and Telomerase Reverse
Transcriptase Genes: An In Vitro
Evaluation from Monolayer
Culture to Three-Dimensional
Culture

https://www-scopus-com.ezproxy.um.edu.my/home.uri?zone=header&origin=searchbasic
https://www-scopus-com.ezproxy.um.edu.my/results/results.uri?sort=plf-f&src=s&st1=Physical+properties+and+biocompatibility+of+3D+hybrid+PLGA+based+scaffolds&st2=&sid=94b522b115d235274d3adf3bcb9b8c0a&sot=b&sdt=b&sl=81&s=TITLE%28Physical+properties+and+biocompatibility+of+3D+hybrid+PLGA+based+scaffolds%29&offset=1&origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fIECBES.2018.8626673&locationID=1&categoryID=4&eid=2-s2.0-85062802146&issn=&linkType=ViewAtPublisher&year=2019&origin=recordpage&dig=2f2f55988adfc8a88eb9653cc56443ef&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=57207734826&amp;eid=2-s2.0-85062802146
mailto:azriifwat@gmail.com
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=57207732957&amp;eid=2-s2.0-85062802146
mailto:aisyahayyash@gmail.com
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=24336037900&amp;eid=2-s2.0-85062802146
mailto:munirahshaban@iium.edu.my
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=15843114500&amp;eid=2-s2.0-85062802146
mailto:azranazhim@iium.edu.my
https://www-scopus-com.ezproxy.um.edu.my/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85062802146&theme=plum-scopus-theme
https://www-scopus-com.ezproxy.um.edu.my/results/rss/handler.uri?citeEid=2-s2.0-85062802146
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85028039499&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Physical+properties+and+biocompatibility+of+3D+hybrid+PLGA+based+scaffolds&st2=&sid=94b522b115d235274d3adf3bcb9b8c0a&sot=b&sdt=b&sl=81&s=TITLE%28Physical+properties+and+biocompatibility+of+3D+hybrid+PLGA+based+scaffolds%29&relpos=0
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=57195429339&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=57195433781&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=56397905700&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85062783355&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Physical+properties+and+biocompatibility+of+3D+hybrid+PLGA+based+scaffolds&st2=&sid=94b522b115d235274d3adf3bcb9b8c0a&sot=b&sdt=b&sl=81&s=TITLE%28Physical+properties+and+biocompatibility+of+3D+hybrid+PLGA+based+scaffolds%29&relpos=1
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=57207729891&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=57207730771&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=15843114500&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85066326980&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Physical+properties+and+biocompatibility+of+3D+hybrid+PLGA+based+scaffolds&st2=&sid=94b522b115d235274d3adf3bcb9b8c0a&sot=b&sdt=b&sl=81&s=TITLE%28Physical+properties+and+biocompatibility+of+3D+hybrid+PLGA+based+scaffolds%29&relpos=2


References (33)

Engineering
controlled terms:

Amides Biocompatibility Body fluids Cartilage Cell adhesion Cell proliferation

Crosslinking Fourier transform infrared spectroscopy Organic polymers Pore structure

Porosity Scanning electron microscopy Tissue Tissue regeneration

Engineering
uncontrolled terms

Atelocollagen Attenuated total reflectance Fourier transform infrared

Cartilage tissue engineering Chondrocytes Fibrin Microscopic pore structures PLGA

Poly lactic-co-glycolic acid

Engineering main
heading:

Scaffolds (biology)

Funding details

Funding sponsor Funding number Acronym

Ministério da Ciência, Tecnologia e Inovação MCTI

Kementerian Sains, Teknologi dan Inovasi SF14-012-0062 MOSTI

Ministry of Higher Education, Malaysia TRGS16-02-002-0002,TRGS/1/2016/UIAM/02/8/2 MOHE

International Islamic University Malaysia

Funding text
ACKNOWLEDGMENT The authors thanked the Kulliyyah of Allied Health Sciences, International Islamic University
Malaysia (IIUM), Kuantan Campus; Ministry of Science, Technology and Innovation (MOSTI), Science Fund (SF14-012-
0062); Ministry of Higher Education (MOHE), Transdisciplinary Grant Scheme TRGS/1/2016/UIAM/02/8/2 (TRGS16-
02-002-0002); and Tissue Engineering and Regenerative Medicine Research Team, IIUM.

Rodrigues, M.T., Gomes, M.E., Reis, R.L. 

 
(2011) Current Opinion in Biotechnology, 22 (5), pp. 726-733.  . 
doi: 10.1016/j.copbio.2011.04.006 

ISBN: 978-153862471-5
Source Type: Conference Proceeding
Original language: English

DOI: 10.1109/IECBES.2018.8626673
Document Type: Conference Paper
Sponsors: Physiological Measurement,Sarawak Convention Bureau
Publisher: Institute of Electrical and Electronics Engineers Inc.

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1

Current strategies for osteochondral regeneration: From stem cells to pre-clinical
approaches

Cited 36 times

View at Publisher

,  ,

(2019) Tissue Engineering and
Regenerative Medicine

  

Find more related documents in
Scopus based on:

 Md Nazir, N. Zulkifly, A.H.
Khalid, K.A.

View all related documents based
on references

 ▻Authors  ▻Keywords

https://www-scopus-com.ezproxy.um.edu.my/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=6650a96bf838cc66c5fff1005e2b8d49&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85062802146%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85062802146
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-80053421603&origin=reflist&sort=plf-f&src=s&st1=Physical+properties+and+biocompatibility+of+3D+hybrid+PLGA+based+scaffolds&st2=&sid=94b522b115d235274d3adf3bcb9b8c0a&sot=b&sdt=b&sl=81&s=TITLE%28Physical+properties+and+biocompatibility+of+3D+hybrid+PLGA+based+scaffolds%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-85062802146&refeid=2-s2.0-80053421603&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.copbio.2011.04.006&locationID=3&categoryID=4&eid=2-s2.0-80053421603&issn=09581669&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=c15f7f9da2f799b761b21da0c79a29fe&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=56685741900&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=55285790600&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=8302261100&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85062802146&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85062802146&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85062802146&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

