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Sabrina, Mustika Ainun. 2022. Scaffold 3D Printing Polycaprolactone Hidrogel
Silk Fibroin-Chitosan sebagai Penanganan Defek Meniskus Lutut. Skripsi ini
di bawah bimbingan Dr. Prihartini Widiyanti, drg., M.Kes., S.Bio., CCD. dan Drs.
Djony Izak Rudyarjo, M.Si. Program Studi Teknik Biomedis, Departemen Fisika,
Fakultas Sains dan Teknologi, Universitas Airlangga.

ABSTRAK

Insiden robek meniskus traumatis mencapai 66-70 per 100.000 kasus tiap tahun di
Amerika Serikat. Data sport clinic RSUD Soetomo menyebutkan kasus cedera
meniskus mencapai 34,44% dalam kurun waktu 2010-2011. Penanganan cedera
meniskus pada bagian avascular ditangani dengan metode menisektomi yang dapat
meningkatkan risiko osteoartritis pada lutut, efek penyembuhan yang buruk, serta
degenerasi tulang rawan. Penelitian ini bertujuan untuk mengetahui hasil
karakterisasi dan komposisi terbaik scaffold 3D printing polycaprolactone hidrogel
silk fibroin-chitosan. Scaffold 3D PCL dicetak menggunakan metode fused
deposition modelling. Larutan hidrogel terdiri dari campuran larutan cihtosan 1,5%,
larutan silk fibroin 2% serta, larutan NaCMC 3% dengan rasio perbandingan
volume SF:CS 1:10, 3:20, dan 2:10. Scaffold 3DP PCL dilakukan deep coating atau
immersed dalam hidrogel, dioven hingga kering kemudian direndam dalam PBS
hingga mengembang. Scaffold kemudian dikarakterisasi menggunakan FTIR,
morfologi (SEM), sitotoksisitas (MTT assay), kuat tarik, kuat tekan, swelling, serta
degradasi. Hasil analisis diketahui biokomposit terbaik ditemukan pada komposisi
kelompok perlakuan SF:CS 2:10 dengan viabilitas sel tertinggi 67,15%, waktu
degradasi selama 3,5 bulan sesuai dengan waktu penyembuhan meniskus, serta
derajat swelling sebesar 25,13% sesuai dengan sifat swelling scaffold pada aplikasi
meniskus. Modulus tekan terendah sebesar 7,54+0,64 MPa serta modulus tarik
sebesar 31,80+3,14 MPa yang sesuai dengan penelitian sebelumnya tentang
scaffold PCL untuk regenerasi meniskus. Selain itu hasil karakterisasi FTIR dan
morfologi SEM menunjukan bahwa scaffold 3DP PCL hidrogel silk fibroin-
chitosan memiliki potensi terbaik sebagai scaffold pada penanganan defek
meniskus lutut.

Kata kunci:
Meniskus, Scaffold, 3D Printing, Hidrogel, PCL, Silk Fibroin, Chitosan
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Sabrina, Mustika Ainun. 2022. Scaffold 3D Printing Polycaprolactone Hydrogel
Silk Fibroin-Chitosan as Treatment of Meniscus Defect. Undergraduate thesis
supervised by Dr. Prihartini Widiyanti, drg., M.Kes., S.Bio and Drs. Djony Izak
Rudyarjo, M.Si, Biomedical Engineering Bachelor Program, Department of
Physics, Faculty of Science and Technology, Airlangga University.

ABSTRACT
The incidence of traumatic meniscus tears is 66-70 per 100,000 cases annually in
the USA. Sport clinic data from Soetomo Hospital that meniscus injury cases
reached 34.44% from 2010-2011. Meniscus injuries in the avascular section were
treated with the meniscectomy method, which can increase the risk of knee
osteoarthritis, poor healing effects, and cartilage degeneration. This research aims
to determine the characterization result and the best composition of scaffold 3DP
polycaprolactone hydrogel silk fibroin-chitosan. The 3D PCL scaffold was printed
using the fused deposition modeling method. The hydrogel solution consisted of
1.5% chitosan, 2% silk fibroin, and 3% NaCMC with a volume ratio of SF : CS
1:10, 3:20, and 2:10. The 3DP PCL scaffold was immersed in the hydrogel, dried
in an oven and then soaked in PBS until it swelled. The scaffolds were characterized
using FTIR, morphology (SEM), cytotoxicity (MTT assay), tensile strength,
compressive test, swelling, and degradation. Analysis revealed that the best
biocomposite was found in the treatment group of SF:CS 2:10 with the highest cell
viability at 67.15%, the degradation time at 3,5 months according to the meniscus
healing time, the degree of swelling at 25.13% same with meniscus scaffold
swelling properties. The lowest compressive modulus at 7.54+0.64 MPa and the
tensile modulus at 31,80+3,14 MPa, which is in accordance with previous research
on PCL scaffolds for meniscus regeneration. In addition, FTIR and SEM
morphology characterization showed that the 3DP PCL hydrogel silk fibroin-
chitosan scaffold has good potential as a scaffold for treating knee meniscus defects.

Keywords :
Meniscus, Scaffold, 3D Printing, Hydrogel, PCL, Silk Fibroin, Chitosan
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