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6508847 . Kitipong Pasanaphong

Thesis Title . Synthesis and characterization of oligomer dopamine methacrylate
and collagen hydrolysate scaffold for tissue engineering

Program :  Master of Engineering in Biomedical Engineering
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Abstract

This study involves creating scaffolds, which includes the examination of the structure and
chemical composition of ODMA using NMR and FTIR techniques to confirm the success of the
synthesis and the examination of DMA using DSC technique before it is converted to ODMA.
Subsequently, ODMA is mixed with PEGDMA at different concentrations to improve the ability
to print scaffolds using the DLP printing technique. Then, the fabricated ODMA/PEGDMA
scaffolds are examined using SEM, followed by the examination of the properties of CH after
sterilization using various methods using FTIR and DSC techniques. Subsequently, the viability of
fibroblast cells is examined at in vitro for 24 hours. Then, ODMA/PEGDMA/CH are printed
together and tested with chondrocyte cells to examine their viability and proliferation at 24, 48, and
72 hours. The experimental results show that DMA can be successfully synthesized, as confirmed
by NMR and FTIR, and then converted to ODMA. When mixed with PEGDMA at concentrations
ranging from 1.25% to 10% (%w/v) that can improve the printability of PEGDMA using the DLP
printing technique. Moreover, after sterilizing CH by all methods, it does not alter the chemical
properties of CH and remains compatible with fibroblast cells. Finally, when all three components
are printed together and tested with chondrocyte cells in vitro, it was found that chondrocyte cells
can survive and proliferate maximally.

(Total 63 pages)

Keywords: Cell scaffold, Oligomer dopamine methacrylate, Collagen hydrolysate, Digital light

processing (DLP) 3D printer
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