
Abstrak

Rckayasa.jar ingat dikLususkan ulltlik menggallti atau tltetegcncrasi sel,laringal
alau organ pada tubnh manusja tntluk dapat nieneembalikan fungsi normalnya yang
hilang karcna siLli it atau cedera. I(unci rlari tckfil. jaringan adalab trcnyenrai scl-sel
sehat pada bahan yang biokornpatibel dcrlgan struktLr tiga dimeusi (3D) Kemajuan
<1alam bioprinting mena\larkan platform manlrllaktur yang sangat baih untuk
nrernproduksi scryfold hrdrogel yarg sarat riengan scl untuk pencrapan telinik
j:Lringan Namun, arsitektrLr 3D yang kompleks ncrnbutuhkan bahan bioink spcsitik.
yang mana merupakan tenpat scl dimasukkan selalna dan setelair proses pencctakan

Banyak penelitian tclah menctapkan dampak pada silirt lisikokinia hidrogcl geiatin_
mctakrillojl dari parameter berbasis proses r.lau balran. Namun, masih sedikilnya
karya dalatr literatur )ang ada tentaltg hultuirgirn pcrbandingan jenis prokursor
rnetak lat dan kcnlampuall lnencelak bioink Itri mendorong dilakukannya penelitizrn

untuk menjelaskan clbk prekursor metaklilil l,ane berbeda mclalui sifat f,isikokirria
dan l.emampuan cctak dari sistem bioinlr berbasis gelatin. Dalarn analisis rnr, gugus

arrino direaksikan dergan rretakrilat anhidrar untLik gelatin" dan glil<idil metakrilat
dr'reaksikan deligan gugrs hidro clan karboksil dalam gclatin Ditcmul<an bahrva rasio
svelli g da'fi degradasi rneningkat dcllqan menlrrunnva konsentrasi gclatin-
rnetakilloil dan gelatin-e1il<idil metakrilil Penggunaan berbagai prekursor
metakriLloil yarls berlrcda dapal mcngubah suhu petnbcntuk gel dan viskositas
hidrolgel gelatirl sehingga dapal ditentuliln dalam piuancter peflcetakaD yang
optimal
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摘要 

 

組織工程致力於替換或再生人類細胞、組織、或器官，以恢復由於疾

病或傷害導致組織或器官所喪失的正常功能。組織工程學的關鍵技術是將

健康細胞播種在具有三維結構的生物相容性材料上。其中，生物列印技術

的進步也為製備組織工程應用中之乘載細胞水膠支架提供了一個很好的製

造平台。然而，負責的三維結構需用使用可於列印過程或列印結束後植入

細胞之特定生物墨水材料。為此，目前已有許多研究便專注探討不同參數

控制對於光固化型甲基丙烯酸明膠物理與化學特性之影響。可惜的是，現

有研究文獻中對於甲基丙烯酸酯前驅物對於光固化明膠可列印性影響之研

究成果有限。這驅使我們試圖探討不同前驅物的使用對於所得生物墨水之

物理、化學、與可列印性的影響。為此，本論文使用甲基丙烯酸酐與甲基

丙烯酸環氧丙酯，分別接枝於明膠之一級氨官能基與羧基上，以製成不同

類型之光固化型水膠明膠。研究結果顯示，隨著甲基丙烯酸明膠與甲基丙

烯酸環氧丙酯濃度降低，其固化完成之膠體膨潤度與降解性也會隨之增加，

且因不同前驅物接枝率不同，使得水膠之成膠溫度與黏度受到影響，導致

最佳列印參數產生差異。 

 

關鍵字: 組織工程, 水膠, 甲基丙烯酸明膠, 生物列印 
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Abstract 

 
Tissue engineering is devoted to replacing or regenerating human cells, 

tissues or organs to restore the normal function lost due to illness or injury. 
Tissue engineering's key technique is to seed healthy cells on a biocompatible 
material with three-dimensional (3D) structures. The advance in bioprinting 
offers an excellent manufacturing platform for producing cell-laden hydrogel 
scaffolds for the application of tissue engineering. However, the complex 3D 
architecture requires a specific bioink material in which the cells are inserted 
during and after the printing process. Many studies have established the impact 
on the physicochemical properties of the gelatin-methacryloyl hydrogel of 
process-based and material-based parameters. There is no work in the existing 
literature on the relation of methacrylate precursors and bioink printability. This 
encouraged us to elucidate the effects of different methacryloyl precursors on 
the physicochemical properties and printability of the photocurable gelatin-
based bioink system. In this analysis, amino groups were reacted with 
methacrylic anhydrate for gelatin, and glycidyl methacrylic reacted with hydroyl 
and carboxyl groups in gelatin. It was found that the swelling ratio and 
degradation increased with declining concentration of both gelatin-methacryloyl 
and gelatin-glycidyl methacryloyl. The use of different methacryloyl precursors 
can alter the gelling temperature and viscosity of the gelatin hydrolgel, resulting 
in the alternation in the optimal printing parameters. 

 

Keywords: tissue engineering, hydrogel, gelatin-methacryloyl, bioprinting 
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