Sintesis Biokeramik Mineral Kalsium Fosfat Berbasis Tulang Sotong dan Fabrikasi Scaffold Polietilen
Glikol/Polivinil Pirolidon/Hidroksiapatit
M. Revikansyah Agshal Fadlika, Prof. Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng., Ph.D.

UNIVERSITAS Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA

DAFTAR PUSTAKA

Abbaspour, M., Iraji, P., Mahmoudi, Z., Rahiman, N., & Akhgari, A. (2021).
Design and physico-mechanical evaluation of fast-dissolving wvalsartan
polymeric drug delivery system by electrospinning method. Iranian Journal
of Basic Medical Sciences, 24, 1683-1694.
https://doi.org/10.22038/1JBMS.2021.58713.13041

Abdelghany, A. M., Abdelrazek, E. M., Badr, S. 1., & Morsi, M. A. (2016). Effect
of gamma-irradiation on (PEO/PVP)/Au nanocomposite: Materials for
electrochemical and optical applications. Materials & Design, 97, 532—543.
https://doi.org/10.1016/j.matdes.2016.02.082

Abdelrazek, E. M., Elashmawi, I. S., & Labeeb, S. (2010). Chitosan filler effects
on the experimental characterization, spectroscopic investigation and
thermal studies of PVA/PVP blend films. Physica B: Condensed Matter,
405(8), 2021-2027. https://doi.org/10.1016/j.physb.2010.01.095

Abdullah, M., & Khairurrijal, K. (2016). A Simple Method for Determining Surface
Porosity Based on SEM Images Using OriginPro Software. Indonesian
Journal of Physics, 20(2), 37-40.
https://doi.org/10.5614/itb.ijp.2009.20.2.4

Abidi, S. S. A., & Murtaza, Q. (2014). Synthesis and Characterization of Nano-
hydroxyapatite Powder Using Wet Chemical Precipitation Reaction.
Journal of Materials Science & Technology, 30(4), 307-310.
https://doi.org/10.1016/j.jmst.2013.10.011

Ady, J., Ariska, S. D. A., Rudyardjo, D. 1., & Anindriya, S. (2023). Study of
rhombohedral tricalcium phosphate in hexagonal crystal structure family on
the sample prepared by the sol-gel route and the effect of calcination
temperature. Cerdmica, 69(389), 54-65. https://doi.org/10.1590/0366-
69132023693893389

Aimable, A., Lecomte-Nana, G., & Pagnoux, C. (2022). Role of surfactants and
polymers for clay minerals as stabilizer of Pickering emulsion. In F.
Wypych & R. A. B. T.-D. in C. S. de Freitas (Eds.), Clay Minerals and
Synthetic Analogous as Emulsifiers of Pickering Emulsions (Vol. 10, pp.
277-314). Elsevier. https://doi.org/10.1016/B978-0-323-91858-9.00007-0

Akbar, A. F., ’Aini, F. Q., Nugroho, B., & Cahyaningrum, S. E. (2021). Sintesis
dan Karakterisasi Hidroksiapatit Tulang Ikan Baung (Hemibagrus nemurus
Sp.) Sebagai Kandidat Implan Tulang. Jurnal Kimia Riset, 6(2), 93.
https://doi.org/10.20473/jkr.v6i2.30695

Al-Rawe, R. A., AL-Rammahi, H. M., Cahyanto, A., Ma’amor, A., Liew, Y. M.,
Sukumaran, P., & Wan Hassan, W. N. (2024). Cuttlefish-Bone-Derived
Biomaterials in Regenerative Medicine, Dentistry, and Tissue Engineering;:

87



Sintesis Biokeramik Mineral Kalsium Fosfat Berbasis Tulang Sotong dan Fabrikasi Scaffold Polietilen
Glikol/Polivinil Pirolidon/Hidroksiapatit
M. Revikansyah Agshal Fadlika, Prof. Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

A Systematic Review. Journal of Functional Biomaterials, 15(8), 219.
https://doi.org/10.3390/jfb15080219

Ali, A., Chiang, Y. W., & Santos, R. M. (2022). X-ray Diffraction Techniques for
Mineral Characterization: A Review for Engineers of the Fundamentals,
Applications, and Research Directions. Minerals, 12(2), 205.
https://doi.org/10.3390/min12020205

Andrew, J. J.,, & Dhakal, H. N. (2022). Sustainable biobased composites for
advanced applications: recent trends and future opportunities — A critical
review.  Composites Part C: Open  Access, 7, 100220.
https://doi.org/10.1016/j.jcomc.2021.100220

Anjarsari, A., Dahlan, K., Suptijah, P., & Kemala, T. (2016). Synthesis and
Characterization of Biocomposite BCP/Collagen for Bone Material
Scaffold. Jurnal Pengolahan Hasil Perikanan Indonesia, 19(3), 356.
https://doi.org/10.17844/jphpi.v19i3.14542

Armentano, 1., Dottori, M., Fortunati, E., Mattioli, S., & Kenny, J. M. (2010).
Biodegradable polymer matrix nanocomposites for tissue engineering: A
review. Polymer Degradation and Stability, 95(11), 2126-2146.
https://doi.org/10.1016/j.polymdegradstab.2010.06.007

Arora, S., Dash, S. K., Dhawan, D., Sahoo, P. K., Jindal, A., & Gugulothu, D.
(2024). Freeze-drying revolution: unleashing the potential of lyophilization
in advancing drug delivery systems. Drug Delivery and Translational
Research, 14(5), 1111-1153. https://doi.org/10.1007/s13346-023-01477-7

Aslanidou, M., Vaimakis, T., Mitsionis, A., & Trapalis, C. (2013). A novel
approach on the preparation of biphasic calcium phosphate bioceramics
under physiological conditions. The effect of the starting material. Ceramics
International, 39(1), 539-546.
https://doi.org/10.1016/j.ceramint.2012.06.060

Bartl, R. (2023). Osteoporosis in Clinical Practice. In Osteoporosis in Clinical
Practice (Vol. 16, Issue 1). Springer International Publishing.
https://doi.org/10.1007/978-3-031-14652-7

Beasley, M. M., Bartelink, E. J., Taylor, L., & Miller, R. M. (2014). Comparison of
transmission FTIR, ATR, and DRIFT spectra: implications for assessment
of bone bioapatite diagenesis. Journal of Archaeological Science, 46(1),
16-22. https://doi.org/10.1016/j.jas.2014.03.008

Bohner, M., Santoni, B. L. G., & Dobelin, N. (2020). B-tricalcium phosphate for
bone substitution: Synthesis and properties. Acta Biomaterialia, 113, 23—
41. https://doi.org/10.1016/j.actbio.2020.06.022

Borji, B. K., Pourmadadi, M., Tajiki, A., Abdouss, M., Rahdar, A., & Diez-Pascual,
A. M. (2024). Polyvinyl pyrrolidone/starch/hydroxyapatite nanocomposite:
A promising approach for controlled release of doxorubicin in cancer



Sintesis Biokeramik Mineral Kalsium Fosfat Berbasis Tulang Sotong dan Fabrikasi Scaffold Polietilen
Glikol/Polivinil Pirolidon/Hidroksiapatit
M. Revikansyah Agshal Fadlika, Prof. Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

therapy. Journal of Drug Delivery Science and Technology, 95(February),
105516. https://doi.org/10.1016/j.jddst.2024.105516

Bouazzi, D., Chérif, 1., Mehri, A., Touati, H., Teresa Caccamo, M., Magazu, S.,
Ayachi, S., Clacens, J.-M., & Badraoui, B. (2023). A joint experimental and
theoretical study on Structural, Vibrational and morphological properties of
newly synthesized nanocomposites involving Hydroxyapatite-alt-
Polyethylene Glycol (HAP/PEG). Journal of Molecular Liquids,
390(August), 123192. https://doi.org/10.1016/j.molliq.2023.123192

BPS Indonesia. (2023). Produksi Perikanan Tangkap Menurut Jenis Penangkapan.
Badan Pusat Statistik. https://www.bps.go.id/indicator/56/1506/1/produksi-
perikanan-tangkap-menurut-jenis-penangkapan.html

BruzZauskaité, 1., Bironaité, D., Bagdonas, E., & Bernotiené, E. (2016). Scaffolds
and cells for tissue regeneration: different scaffold pore sizes—different cell
effects. Cytotechnology, 68(3), 355-369. https://doi.org/10.1007/s10616-
015-9895-4

Butto, N., Cabrera-Barjas, G., & Neira-Carrillo, A. (2018). Electrocrystallization of
CaCO3 Crystals Obtained through Phosphorylated Chitin. Crystals, 8(2),
82. https://doi.org/10.3390/cryst8020082

Cesur, S. (2024). Combination techniques towards novel drug delivery systems
manufacturing: 3D PCL scaffolds enriched with tetracycline-loaded PVP
nanoparticles. European Journal of Pharmaceutics and Biopharmaceuitics,
194(November 2023), 36—48. https://doi.org/10.1016/j.ejpb.2023.11.022

Chen, S., Jiang, S., & Jiang, H. (2020). A review on conversion of crayfish-shell
derivatives to functional materials and their environmental applications.
Journal of Bioresources and Bioproducts, 5(4), 238-247.
https://doi.org/10.1016/j.jobab.2020.10.002

Choong, Y.-K. (2017). Fourier Transform Infrared and Two-Dimensional
Correlation Spectroscopy for Substance Analysis. In G. S. Nikolic, D. J.
Cvetkovi¢, & M. Cakic (Eds.), Fourier Transforms - High-tech Application
and Current Trends. InTech. https://doi.org/10.5772/66584

Chowdhury, S., & Arunachalam, N. (2023). Surface functionalization of additively
manufactured titanium alloy for orthopaedic implant applications. Journal
of Manufacturing Processes, 102, 387-405.
https://doi.org/10.1016/j.jmapro.2023.07.015

Coates, J. (2000). Interpretation of Infrared Spectra, A Practical Approach. In
Encyclopedia of Analytical Chemistry. Wiley.
https://doi.org/10.1002/9780470027318.a5606

Collins, M. N,, Ren, G., Young, K., Pina, S., Reis, R. L., & Oliveira, J. M. (2021).
Scaffold Fabrication Technologies and Structure/Function Properties in
Bone Tissue Engineering. Advanced Functional Materials, 31(21).



Sintesis Biokeramik Mineral Kalsium Fosfat Berbasis Tulang Sotong dan Fabrikasi Scaffold Polietilen
Glikol/Polivinil Pirolidon/Hidroksiapatit
M. Revikansyah Agshal Fadlika, Prof. Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

https://doi.org/10.1002/adfm.202010609

Crowder, S. W., Leonardo, V., Whittaker, T., Papathanasiou, P., & Stevens, M. M.
(2016). Material Cues as Potent Regulators of Epigenetics and Stem Cell
Function. Cell Stem Cell, 18(1), 39-52.
https://doi.org/10.1016/j.stem.2015.12.012

Cullity, B., D., & Strock, S., R. (2014). Elements of X-Ray Diffraction (3rd ed.).
Pearson Education Limited.

Cushing, B. L., Kolesnichenko, V. L., & O’Connor, C. J. (2004). Recent Advances
in the Liquid-Phase Syntheses of Inorganic Nanoparticles. Chemical
Reviews, 104(9), 3893-3946. https://doi.org/10.1021/cr030027b

Das, A., Debnath, A., Banerjee, K., Bhattacharjee, S., Deb, A., Chatterjee, S., &
Mondal, A. (2023). Nanoparticles in bone tissue engineering. In A. Mondal,
A. K. Nayak, & P. Chakraborty (Eds.), Nanostructured Materials for Tissue
Engineering (pp. 427—456). Elsevier. https://doi.org/10.1016/B978-0-323-
95134-0.00012-2

Dinatha, I. K. H., Jamilludin, M. A., Supii, A. 1., Wihadmadyatami, H., Partini, J.,
& Yusuf, Y. (2023). Characteristics of Bioceramic Hydroxyapatite Based
on Sand Lobster Shells (Panulirus homarus) as Sources of Calcium with
Optimal Calcination Temperature. Materials Science Forum, 1090, 39-44.
https://doi.org/10.4028/p-c1qrat

Dou, W., Chen, H., Chen, T., Zhu, Q., Jiang, D., Xue, Z., Wang, S., Wang, S., &
Tang, W. (2020). Design and construction of a microporous CO 3 2 — -
containing HA/B-TCP biphasic ceramic as a novel bone graft material.
Materials Research Express, 7(2), 025401. https://doi.org/10.1088/2053-
1591/ab6f3e

Duta, L., Dorcioman, G., & Grumezescu, V. (2021). A Review on Biphasic
Calcium Phosphate Materials Derived from Fish Discards. Nanomaterials,
11(11), 2856. https://doi.org/10.3390/nano11112856

Ebrahimi, M., Botelho, M. G., & Dorozhkin, S. V. (2017). Biphasic calcium
phosphates bioceramics (HA/TCP): Concept, physicochemical properties
and the impact of standardization of study protocols in biomaterials
research. Materials Science and Engineering: C, 71, 1293-1312.
https://doi.org/10.1016/j.msec.2016.11.039

Elashmawi, I., Abdelrazek, E., & Yassin, A. (2014). Influence of NiCl2/CdCI2 as
Mixed Filler on Structural, Thermal and Electrical Properties of PVA/PVP
Blend. British Journal of Applied Science & Technology, 4(30), 4263—4279.
https://doi.org/10.9734/BJAST/2014/12317

Eliaz, N., & Metoki, N. (2017). Calcium Phosphate Bioceramics: A Review of
Their History, Structure, Properties, Coating Technologies and Biomedical
Applications. ~ Materials  (Basel,  Switzerland),  10(4), 334.



Sintesis Biokeramik Mineral Kalsium Fosfat Berbasis Tulang Sotong dan Fabrikasi Scaffold Polietilen
Glikol/Polivinil Pirolidon/Hidroksiapatit
M. Revikansyah Agshal Fadlika, Prof. Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

https://doi.org/10.3390/ma10040334

Fereshteh, Z. (2018). Freeze-drying technologies for 3D scaffold engineering. In Y.
Deng & J. B. T.-F. 3D T. E. S. Kuiper (Eds.), Functional 3D Tissue
Engineering Scaffolds (pp- 151-174). Elsevier.
https://doi.org/10.1016/B978-0-08-100979-6.00007-0

Fernandez de Grado, G., Keller, L., Idoux-Gillet, Y., Wagner, Q., Musset, A.-M.,
Benkirane-Jessel, N., Bornert, F., & Offner, D. (2018). Bone substitutes: a
review of their characteristics, clinical use, and perspectives for large bone
defects = management. Journal of Tissue Engineering, 9,
2041731418776819. https://doi.org/10.1177/2041731418776819

Fetisov, G. V. (2020). X-ray diffraction methods for structural diagnostics of
materials: progress and achievements. Uspekhi Fizicheskih Nauk, 190(01),
2-36. https://doi.org/10.3367/UFNr.2018.10.038435

Florek, M., Fornal, E., Gémez-Romero, P., Zieba, E., Paszkowicz, W., Lekki, J.,
Nowak, J., & Kuczumow, A. (2009). Complementary microstructural and
chemical analyses of Sepia officinalis endoskeleton. Materials Science and
Engineering: C, 29(4), 1220-1226.
https://doi.org/10.1016/j.msec.2008.09.040

Franks, F., & Auffret, T. (2007). Essential Chemistry and Biochemistry Associated
with Low Temperature and Freezing. In Freeze-drying of Pharmaceuticals
and Biopharmaceuticals (pp. 54-77). The Royal Society of Chemistry.
https://doi.org/10.1039/9781847557704-00054

Garcia, D. C., Mingrone, L. E., Pinotti, F. E., Seade, L., Melo, R. de, Lugdo, A. B,
Bezerra, J. A. B.,, & S4, M. J. C. de. (2025). Assessment of the
Osseointegration of Pure-Phase -Tricalcium Phosphate (-TCP) Ceramic
Cylinder Implants in Critical Segmental Radial Bone Defects in Rabbits.
Veterinary Sciences, 12(3), 200. https://doi.org/10.3390/vetsci12030200

Ghalia, M. A., & Dahman, Y. (2016). Advanced nanobiomaterials in tissue
engineering. In A. M. B. T.-N. in S. T. E. Grumezescu (Ed.),
Nanobiomaterials in Soft Tissue Engineering (pp. 141-172). Elsevier.
https://doi.org/10.1016/B978-0-323-42865-1.00006-4

Ghosh, S., & Chatterjee, K. (2020). Poly(Ethylene Glycol) Functionalized
Graphene Oxide in Tissue Engineering: A Review on Recent Advances.
International Journal of Nanomedicine, Volume 15(null), 5991-6006.
https://doi.org/10.2147/1JN.S249717

Girdo, A. V., Caputo, G., & Ferro, M. C. (2017). Application of Scanning Electron
Microscopy—Energy Dispersive X-Ray Spectroscopy (SEM-EDS). In T. A.
P. Rocha-Santos & A. C. B. T.-C. A. C. Duarte (Eds.), Comprehensive
Analytical ~ Chemistry ~ (Vol. 75, pp. 153-168).  Elsevier.
https://doi.org/10.1016/bs.coac.2016.10.002



Sintesis Biokeramik Mineral Kalsium Fosfat Berbasis Tulang Sotong dan Fabrikasi Scaffold Polietilen
Glikol/Polivinil Pirolidon/Hidroksiapatit
M. Revikansyah Agshal Fadlika, Prof. Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Golubchikov, D. O., Fadeeva, 1. V., Knot’ko, A. V., Kostykov, I. A., Slonskaya, T.
K., Barbaro, K., Zepparoni, A., Fosca, M., Antoniac, I. V., & Rau, J. V.
(2025). Mechanochemically-Activated Solid-State Synthesis of Borate-
Substituted Tricalcium Phosphate: Evaluation of Biocompatibility and
Antimicrobial Performance. Molecules, 30(7).
https://doi.org/10.3390/molecules30071575

Gomes, D. S., Santos, A. M. C,, Neves, G. A., & Menezes, R. R. (2019). A brief
review on hydroxyapatite production and use in biomedicine. Cerdmica,
65(374), 282—302. https://doi.org/10.1590/0366-69132019653742706

Guowei, D., Adriane, K., Chen, X., Jie, C., & Yinfeng, L. (2007). PVP magnetic
nanospheres: Biocompatibility, in vitro and in vivo bleomycin release.
International Journal of  Pharmaceutics, 328(1), 78-85.
https://doi.org/10.1016/j.ijpharm.2006.07.042

Habiburrohman, M. R., Jamilludin, M. A., Cahyati, N., Herdianto, N., & Yusuf, Y.
(2025). Fabrication and in vitro cytocompatibility evaluation of porous bone
scaffold based on cuttlefish bone-derived nano-carbonated hydroxyapatite

reinforced with polyethylene oxide/chitosan fibrous structure. RSC
Advances, 15(7), 5135-5150. https://doi.org/10.1039/D4RA08457H

Henggu, K. U. (2021). Morphological characteristics and chemical composition of
Cuttlebone (Sepia sp.) at Muara Angke fishing port, Jakarta Indonesia. IOP
Conference Series: Earth and Environmental Science, 718(1), 012034.
https://doi.org/10.1088/1755-1315/718/1/012034

Himabindu, B., Latha Devi, N. S. M. P., & Rajini Kanth, B. (2021). Microstructural
parameters from X-ray peak profile analysis by Williamson-Hall models; A
review. Materials Today: Proceedings, 47, 4891-4896.
https://doi.org/10.1016/j.matpr.2021.06.256

Holder, C. F., & Schaak, R. E. (2019a). Tutorial on Powder X-ray Diffraction for
Characterizing Nanoscale Materials. ACS Nano, 13(7), 7359-7365.
https://doi.org/10.1021/acsnano.9b05157

Holder, C. F., & Schaak, R. E. (2019b). Tutorial on Powder X-ray Diffraction for
Characterizing Nanoscale Materials. ACS Nano, 13(7), 7359-7365.
https://doi.org/10.1021/acsnano.9b05157

Hou, X., Zhang, L., Zhou, Z., Luo, X., Wang, T., Zhao, X., Lu, B., Chen, F., &
Zheng, L. (2022). Calcium Phosphate-Based Biomaterials for Bone Repair.
Journal of Functional Biomaterials, 13(4), 187.
https://doi.org/10.3390/jfb13040187

Huey, Y. W., Zulkipli, A. S., Tajarudin, H. A., & Salleh, R. M. (2021).
Physicochemical properties of pre-treated cuttlebone powder and its
potential as an alternative calcium source. Journal of Food Processing and
Preservation, 45(10), e15831. https://doi.org/10.1111/jfpp.15831



Sintesis Biokeramik Mineral Kalsium Fosfat Berbasis Tulang Sotong dan Fabrikasi Scaffold Polietilen
Glikol/Polivinil Pirolidon/Hidroksiapatit
M. Revikansyah Agshal Fadlika, Prof. Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Hutmacher, D. W., Tandon, B., & Dalton, P. D. (2023). Scaffold design and
fabrication. In J. De Boer, C. A. V. Blitterswijk, J. A. Uquillas, & N. Malik
(Eds.), Tissue Engineering (Third Edit, pp. 355-385). Elsevier.
https://doi.org/10.1016/B978-0-12-824459-3.00011-1

Ibrahim, M., Labaki, M., Giraudon, J.-M., & Lamonier, J.-F. (2020).
Hydroxyapatite, a multifunctional material for air, water and soil pollution
control: A review. Journal of Hazardous Materials, 383, 121139.
https://doi.org/10.1016/j.jhazmat.2019.121139

Ielo, I., Calabrese, G., De Luca, G., & Conoci, S. (2022). Recent Advances in
Hydroxyapatite-Based Biocomposites for Bone Tissue Regeneration in
Orthopedics. International Journal of Molecular Sciences, 23(17), 9721.
https://doi.org/10.3390/ijms23179721

Ikuhara, Y. (2011). Grain boundary atomic structures and light-element
visualization in ceramics: combination of Cs-corrected scanning
transmission electron microscopy and first-principles calculations.
Microscopy, 60(suppl 1), S173-S188.
https://doi.org/10.1093/jmicro/dfr049

In, Y., Amornkitbamrung, U., Hong, M.-H., & Shin, H. (2020). On the
Crystallization of Hydroxyapatite under Hydrothermal Conditions: Role of
Sebacic Acid as an Additive. ACS Omega, 5(42), 27204-27210.
https://doi.org/10.1021/acsomega.0c03297

Inkson, B. J. (2016). Scanning electron microscopy (SEM) and transmission
electron microscopy (TEM) for materials characterization. In G. Hiibschen,
I. Altpeter, R. Tschuncky, & H.-G. B. T.-M. C. U. N. E. (NDE) M.
Herrmann (Eds.), Materials Characterization Using Nondestructive
Evaluation (NDE) Methods (pp. 17-43). Elsevier.
https://doi.org/10.1016/B978-0-08-100040-3.00002-X

Jamilludin, M. A., Hayashi, K., Yusuf, Y., & Ishikawa, K. (2025). Low-crystalline
magnesium-doped carbonate apatite/B-tricalcium phosphate granules from
sea urchin spine. Journal of the American Ceramic Society, 108(7), e20498.
https://doi.org/10.1111/jace.20498

Januariyasa, I. K., & Yusuf, Y. (2020). Porous carbonated hydroxyapatite-based
scaffold using simple gas foaming method. Journal of Asian Ceramic
Societies, 8(3), 634-641. https://doi.org/10.1080/21870764.2020.1770938

Jin, P., Liu, L., Cheng, L., Chen, X., Xi, S., & Jiang, T. (2023). Calcium-to-
phosphorus releasing ratio affects osteoinductivity and osteoconductivity of
calcium phosphate bioceramics in bone tissue engineering. BioMedical
Engineering OnLine, 22(1), 12. https://doi.org/10.1186/s12938-023-01067-
1

Kalpana, M., & Nagalakshmi, R. (2023). Effect of reaction temperature and pH on
structural and morphological properties of hydroxyapatite from



Sintesis Biokeramik Mineral Kalsium Fosfat Berbasis Tulang Sotong dan Fabrikasi Scaffold Polietilen
Glikol/Polivinil Pirolidon/Hidroksiapatit
M. Revikansyah Agshal Fadlika, Prof. Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

precipitation method. Journal of the Indian Chemical Society, 100(4),
100947. https://doi.org/10.1016/j.jics.2023.100947

Kamalbabu, P., & Mohan Kumar, G. (2015). Sea coral-derived cuttlebone
reinforced epoxy composites: Characterization and tensile properties
evaluation with mathematical models. Journal of Composite Materials, 50,
807-823. https://doi.org/10.1177/0021998315581512

Kameo, Y., Sakano, N., & Adachi, T. (2020). Theoretical concept of cortical to
cancellous bone transformation. Bone Reports, 12(December 2019),
100260. https://doi.org/10.1016/j.bonr.2020.100260

Kardan-Halvaei, M., Morovvati, M. R., Angili, S. N., Saber-Samandari, S.,
Razmjooee, K., Toghraie, D., & Khandan, A. (2023). Fabrication of 3D-
printed hydroxyapatite using freeze-drying method for bone regeneration:
RVE and finite element simulation analysis. Journal of Materials Research
and Technology, 24, 8682—8692. https://doi.org/10.1016/j.jmrt.2023.05.099

Katrilaka, C., Karipidou, N., Petrou, N., Manglaris, C., Katrilakas, G., Tzavellas,
A. N., Pitou, M., Tsiridis, E. E., Choli-Papadopoulou, T., & Aggeli, A.
(2023). Freeze-Drying Process for the Fabrication of Collagen-Based
Sponges as Medical Devices in Biomedical Engineering. In Materials (Vol.
16, Issue 12). https://doi.org/10.3390/ma16124425

Kazemi, N., Hassanzadeh-Tabrizi, S. A., Koupaei, N., Ghomi, H., & Masaeli, E.
(2024). Highly porous sildenafil loaded polylactic
acid/polyvinylpyrrolidone based 3D printed scaffold containing forsterite
nanoparticles for craniofacial reconstruction. International Journal of
Biological Macromolecules, 282, 137255.
https://doi.org/10.1016/j.ijbiomac.2024.137255

Khairuddin, Pramono, E., Utomo, S. B., Wulandari, V., Zahrotul W, A., & Clegg,
F. (2016). FTIR studies on the effect of concentration of polyethylene glycol
on polimerization of Shellac. Journal of Physics: Conference Series, 776,
012053. https://doi.org/10.1088/1742-6596/776/1/012053

Khalid, H., & Chaudhry, A. A. (2020). Basics of hydroxyapatite—structure,
synthesis, properties, and clinical applications. In A. S. Khan & A. A.
Chaudhry (Eds.), Handbook of Ionic Substituted Hydroxyapatites (pp. 85—
115). Elsevier. https://doi.org/10.1016/B978-0-08-102834-6.00004-5

Kimura, I. (2007). Synthesis of Hydroxyapatite by Interfacial Reaction in a
Multiple Emulsion. Research Letters in Materials Science, 2007(1), 1-4.
https://doi.org/10.1155/2007/71284

Kishan, A. P., & Cosgriff-Hernandez, E. M. (2017). Recent advancements in
electrospinning design for tissue engineering applications: A review.
Journal of Biomedical Materials Research Part A, 105(10), 2892-2905.
https://doi.org/10.1002/jbm.a.36124



Sintesis Biokeramik Mineral Kalsium Fosfat Berbasis Tulang Sotong dan Fabrikasi Scaffold Polietilen
Glikol/Polivinil Pirolidon/Hidroksiapatit
M. Revikansyah Agshal Fadlika, Prof. Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Kong, L., Zhu, E., Yang, A., Li, X., Zhong, L., & Jiang, H. (2025). From marine
debris to a valuable medical resource: A review on biology, chemistry,
ethnopharmacology, bioactivity and application in biomedical materials of
cuttlebone.  Journal of  Ethnopharmacology, 341, 119333.
https://doi.org/10.1016/j.jep.2025.119333

Kumar, P., Dehiya, B. S., & Sindhu, A. (2019). Synthesis and characterization of
nHA-PEG and nBG-PEG scaffolds for hard tissue engineering applications.
Ceramics International, 45(7), 8370-8379.
https://doi.org/10.1016/j.ceramint.2019.01.145

Kumar, S., Sharma, V., Pradhan, J. K., Sharma, S. K., Singh, P., & Sharma, J. K.
(2021). Structural, Optical and Antibacterial Response of CaO
Nanoparticles Synthesized via Direct Precipitation Technique. Nano
Biomedicine and Engineering, 13(2).
https://doi.org/10.5101/nbe.v13i2.p172-178

Kutikov, A. B., & Song, J. (2015). Biodegradable PEG-Based Amphiphilic Block
Copolymers for Tissue Engineering Applications. ACS Biomaterials
Science & Engineering, 1(7), 463-480.
https://doi.org/10.1021/acsbiomaterials.5b00122

Lane, J. M., Mait, J. E., Unnanuntana, A., Hirsch, B. P., Shaffer, A. D., & Shonuga,
O. A. (2011). Materials in Fracture Fixation. In P. Ducheyne (Ed.),
Comprehensive Biomaterials (pp. 219-235). Elsevier.
https://doi.org/10.1016/B978-0-08-055294-1.00251-8

Lee, S. S., Du, X., Kim, I., & Ferguson, S. J. (2022). Scaffolds for bone-tissue
engineering. Matter, 5(9), 2722-2759.
https://doi.org/10.1016/j.matt.2022.06.003

Li, W,, Ling, G., Lei, F., Li, N., Peng, W,, Li, K., Lu, H., Hang, F., & Zhang, Y.
(2018). Ceramic membrane fouling and cleaning during ultrafiltration of
limed sugarcane juice. Separation and Purification Technology, 190, 9-24.
https://doi.org/10.1016/j.seppur.2017.08.046

Lim, J. [, Im, H., & Lee, W.-K. (2015). Fabrication of porous chitosan-polyvinyl
pyrrolidone scaffolds from a quaternary system via phase separation.
Journal of Biomaterials Science. Polymer Edition, 26(1), 32-41.
https://doi.org/10.1080/09205063.2014.979386

Liu, Y., Liu, S., Luo, D., Xue, Z., Yang, X., Gu, L., Zhou, Y., & Wang, T. (2016).
Hierarchically Staggered Nanostructure of Mineralized Collagen as a Bone-
Grafting  Scaffold. Advanced  Materials, 28(39), 8740-8748.
https://doi.org/10.1002/adma.201602628

Lobo, S. E., & Livingston Arinzeh, T. (2010). Biphasic Calcium Phosphate
Ceramics for Bone Regeneration and Tissue Engineering Applications.
Materials, 3(2), 815-826. https://doi.org/10.3390/ma3020815



Sintesis Biokeramik Mineral Kalsium Fosfat Berbasis Tulang Sotong dan Fabrikasi Scaffold Polietilen
Glikol/Polivinil Pirolidon/Hidroksiapatit
M. Revikansyah Agshal Fadlika, Prof. Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Luo, C., Xie, F., Li, B., Lv, X, Jiang, M., Zhang, J., Jian, S., Yang, F., & Wang, Y.
(2024). The Measurement of Metal Mineral Particle Size Under the
Microscope Based on Gaussian Pyramids and Directional Maximum
Intercept. In Minerals (Vol. 14, Issue 12).
https://doi.org/10.3390/min14121284

Mahmud, R. U., & Rahman, M. Z. (2024). Synthesis and characterization of
nanocomposites for tissue engineering. In S. B. T.-C. M. P. (Second E.
Hashmi (Ed.), Comprehensive Materials Processing (pp. 241-269).
Elsevier. https://doi.org/10.1016/B978-0-323-96020-5.00183-7

Mandatori, D., D’Amico, E., Romasco, T., Gatto, M. L., Notarangelo, M. P.,
Mangano, C., Furlani, M., & Penolazzi, L. (2024). A 3D in vitro model of
biphasic calcium phosphate (BCP) scaffold combined with human
osteoblasts, osteoclasts, and endothelial cells as a platform to mimic the oral
microenvironment for tissue regeneration. Journal of Dentistry, 151(June),
105411. https://doi.org/10.1016/j.jdent.2024.105411

Mao, A., Zhao, N., Liang, Y., & Bai, H. (2021). Mechanically Efficient Cellular
Materials Inspired by Cuttlebone. Advanced Materials, 33(15), 2007348.
https://doi.org/10.1002/adma.202007348

Matos, R. J. R., Silva, J. C., Soares, P. I. P., & Borges, J. P. (2023).
Polyvinylpyrrolidone Nanofibers Incorporating Mesoporous Bioactive
Glass for Bone Tissue Engineering. Biomimetics, 8(2), 206.
https://doi.org/10.3390/biomimetics8020206

Merivaara, A., Zini, J., Koivunotko, E., Valkonen, S., Korhonen, O., Fernandes, F.
M., & Yliperttula, M. (2021). Preservation of biomaterials and cells by
freeze-drying: Change of paradigm. Journal of Controlled Release, 336,
480-498. https://doi.org/10.1016/j.jconrel.2021.06.042

Miri, Z., Haugen, H. J., Loca, D., Rossi, F., Perale, G., Moghanian, A., & Ma, Q.
(2024). Review on the strategies to improve the mechanical strength of
highly porous bone bioceramic scaffolds. Journal of the European Ceramic
Society, 44(1), 23—42. https://doi.org/10.1016/j.jeurceramsoc.2023.09.003

Mishra, R., Varshney, R., Das, N., Sircar, D., & Roy, P. (2019). Synthesis and
characterization of gelatin-PVP polymer composite scaffold for potential
application in bone tissue engineering. European Polymer Journal,
119(October 2018), 155-168.
https://doi.org/10.1016/j.eurpolym;j.2019.07.007

Mizoshiri, M., Yoshidomi, K., Komatsu, H., Khairullina, E. M., Tumkin, 1., &
Ostendorf, A. (2024). Effect of CuO nanoparticle size distribution on Cu-
based patterns fabricated via femtosecond laser-pulse-induced
thermochemical reduction. Journal of Materials Science, 59(45), 21158—
21172. https://doi.org/10.1007/s10853-024-10423-y

Mohamad Yunos, D., Bretcanu, O., & Boccaccini, A. R. (2008). Polymer-



Sintesis Biokeramik Mineral Kalsium Fosfat Berbasis Tulang Sotong dan Fabrikasi Scaffold Polietilen
Glikol/Polivinil Pirolidon/Hidroksiapatit
M. Revikansyah Agshal Fadlika, Prof. Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

bioceramic composites for tissue engineering scaffolds. Journal of
Materials Science, 43(13), 4433-4442. https://doi.org/10.1007/s10853-
008-2552-y

Mondal, S., Dey, A., & Pal, U. (2016). Low temperature wet-chemical synthesis of
spherical hydroxyapatite nanoparticles and their in situ cytotoxicity study.
Advances in Nano Research, 4(4), 295-307.
https://doi.org/10.12989/anr.2016.4.4.295

Morais, A. R. do V., Alencar, E. do N., Xavier Jtnior, F. H., Oliveira, C. M. de,
Marcelino, H. R., Barratt, G., Fessi, H., Egito, E. S. T. do, & Elaissari, A.
(2016). Freeze-drying of emulsified systems: A review. International
Journal of Pharmaceutics, 503(1-2), 102-114.
https://doi.org/10.1016/j.ijpharm.2016.02.047

Morgan, E. F., Unnikrisnan, G. U., & Hussein, A. 1. (2018). Bone Mechanical
Properties in Healthy and Diseased States. Annual Review of Biomedical
Engineering, 20(1), 119-143. https://doi.org/10.1146/annurev-bioeng-
062117-121139

Niu, Y., Du, T., & Liu, Y. (2023). Biomechanical Characteristics and Analysis
Approaches of Bone and Bone Substitute Materials. Journal of Functional
Biomaterials, 14(4), 212. https://doi.org/10.3390/jfb14040212

Noor, A. F. M,, Kasim, S. R., Othman, R., Ana, I. D., & Ishikawa, K. (2013).
Synthesis of Biphasic Calcium Phosphate by Hydrothermal Route and
Conversion to Porous Sintered Scaffold. Journal of Biomaterials and
Nanobiotechnology, 04(03), 273-278.
https://doi.org/10.4236/jbnb.2013.43034

North, L., Labonte, D., Oyen, M. L., Coleman, M. P., Caliskan, H. B., & Johnston,
R. E. (2017). Interrelated chemical-microstructural-nanomechanical
variations in the structural units of the cuttlebone of Sepia officinalis. APL
Materials, 5(11). https://doi.org/10.1063/1.4993202

Nouj, N., Hafid, N., El Alem, N., Buciscanu, I. I., Maier, S. S., Samoila, P., Soreanu,
G., Cretescu, I., & Stan, C. D. (2022). Valorization of -Chitin Extraction
Byproduct from Cuttlefish Bone and Its Application in Food Wastewater
Treatment. Materials, 15(8), 2803. https://doi.org/10.3390/ma15082803

Ojeda, J. J., & Dittrich, M. (2012). Fourier Transform Infrared Spectroscopy for
Molecular Analysis of Microbial Cells. In Methods in molecular biology
(Clifton, N.J.) (Vol. 881, pp. 187-211). https://doi.org/10.1007/978-1-
61779-827-6_8

Padmanabhan, V. P., Sivashanmugam, P., Kulandaivelu, R., Sagadevan, S.,
Sridevi, B., Govindasamy, R., & Thiruvengadam, M. (2022).
Biosynthesised Silver Nanoparticles Loading onto Biphasic Calcium
Phosphate for Antibacterial and Bone Tissue Engineering Applications. In
Antibiotics (Vol. 11, Issue 12). https://doi.org/10.3390/antibiotics11121780



Sintesis Biokeramik Mineral Kalsium Fosfat Berbasis Tulang Sotong dan Fabrikasi Scaffold Polietilen
Glikol/Polivinil Pirolidon/Hidroksiapatit
M. Revikansyah Agshal Fadlika, Prof. Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Pang, B., Xian, J., Chen, J., Ng, L., Li, M., Zhao, G, E, Y., Wang, X., Cao, X.,
Zhang, C., Zhang, M., & Liu, C. (2024). Cuttlefish Bone-Derived Calcium
Phosphate Bioceramics Have Enhanced Osteogenic Properties. Journal of
Functional Biomaterials, 15(8), 212. https://doi.org/10.3390/jfb15080212

Pavia, D. L., Lampman, G. M., Kriz, G. S., & Vyvyan, J. R. (2014). Introduction
to Spectroscopy (5th ed.). Cengage Learning.

Pefia, J. (2003). Hydroxyapatite, tricalcium phosphate and biphasic materials
prepared by a liquid mix technique. Journal of the European Ceramic
Society, 23(10), 1687-1696. https://doi.org/10.1016/S0955-
2219(02)00369-2

Peng, Z., Ji, C., Zhou, Y., Zhao, T., & Leblanc, R. M. (2020). Polyethylene glycol
(PEG) derived carbon dots: Preparation and applications. Applied Materials
Today, 20, 100677. https://doi.org/10.1016/j.apmt.2020.100677

Poernomo, H. (2019). Teknik Bone Tissue Engineering (BTE) Untuk Regenerasi
Jaringan Periodontal Dan Estetik Pada Edentulous Ridge. Interdental
Jurnal Kedokteran Gigi (IJKG), 15(2), 56-59.
https://doi.org/10.46862/interdental.v15i2.592

Pradhan, S., Rajamani, S., Agrawal, G., Dash, M., & Samal, S. K. (2017). NMR,
FT-IR and raman characterization of biomaterials. In M. C. Tanzi & S. B.
T.-C. of P. B. Fare (Eds.), Characterization of Polymeric Biomaterials (pp.
147-173). Elsevier. https://doi.org/10.1016/B978-0-08-100737-2.00007-8

Pramanik, S., Ataollahi, F., Pingguan-Murphy, B., Oshkour, A. A., & Osman, N.
A. A. (2015). In Vitro Study of Surface Modified Poly(ethylene glycol)-
Impregnated Sintered Bovine Bone Scaffolds on Human Fibroblast Cells.
Scientific Reports, 5(1), 9806. https://doi.org/10.1038/srep09806

Rajzer, 1., Kurowska, A., Janusz, J., Maslanka, M., Jablonski, A., Szczygiel, P.,
Fabia, J., Novotny, R., Piekarczyk, W., Zigbka, M., & Frankova, J. (2025).
Four-Dimensional Printing of B-Tricalcium Phosphate-Modified Shape
Memory Polymers for Bone Scaffolds in Osteochondral Regeneration.
Materials, 18(2), 306. https://doi.org/10.3390/ma18020306

Ramesh, S., Tan, C. Y., Tolouei, R., Amiriyan, M., Purbolaksono, J., Sopyan, I., &
Teng, W. D. (2012). Sintering behavior of hydroxyapatite prepared from
different routes. Materials & Design, 34, 148-154.
https://doi.org/10.1016/j.matdes.2011.08.011

Rao, S. H., Harini, B., Shadamarshan, R. P. K., Balagangadharan, K., &
Selvamurugan, N. (2018). Natural and synthetic
polymers/bioceramics/bioactive compounds-mediated cell signalling in
bone tissue engineering. International Journal of Biological
Macromolecules, 110, 88-96.
https://doi.org/10.1016/j.ijbiomac.2017.09.029



Sintesis Biokeramik Mineral Kalsium Fosfat Berbasis Tulang Sotong dan Fabrikasi Scaffold Polietilen
Glikol/Polivinil Pirolidon/Hidroksiapatit
M. Revikansyah Agshal Fadlika, Prof. Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Raval, J. P., Joshi, P., Chejara, D. R., & Disher, I. A. (2019). Fabrication and
applications of hydroxyapatite-based nanocomposites coating for bone
tissue engineering. In Inamuddin, A. M. Asiri, & A. Mohammad (Eds.),
Applications of Nanocomposite Materials in Orthopedics (pp. 71-82).
Elsevier. https://doi.org/10.1016/B978-0-12-813740-6.00004-1

Raval, N., Maheshwari, R., Kalyane, D., Youngren-Ortiz, S. R., Chougule, M. B.,
& Tekade, R. K. (2019). Importance of Physicochemical Characterization
of Nanoparticles in Pharmaceutical Product Development. In R. K. B. T.-B.
F. of D. D. Tekade (Ed.), Basic Fundamentals of Drug Delivery (pp. 369—
400). Elsevier. https://doi.org/10.1016/B978-0-12-817909-3.00010-8

Ray Foster, L. J. (2010). PEGylation and BioPEGylation of
Polyhydroxyalkanoates: Synthesis, Characterisation and Applications. In
Biopolymers. Sciyo. https://doi.org/10.5772/10265

Rodriguez-Navarro, C., Ruiz-Agudo, E., Luque, A., Rodriguez-Navarro, A. B., &
Ortega-Huertas, M. (2009). Thermal decomposition of calcite: Mechanisms
of formation and textural evolution of CaO nanocrystals. American
Mineralogist, 94(4), 578-593. https://doi.org/10.2138/am.2009.3021

Ryan, A. J., Gleeson, J. P., Matsiko, A., Thompson, E. M., & O’Brien, F. J. (2015).
Effect of different hydroxyapatite incorporation methods on the structural
and biological properties of porous collagen scaffolds for bone repair.
Journal of Anatomy, 227(6), 732—745. https://doi.org/10.1111/joa.12262

Saha, N., Shah, R., Gupta, P., Mandal, B. B., Alexandrova, R., Sikiric, M. D., &
Saha, P. (2019). PVP - CMC hydrogel: An excellent bioinspired and
biocompatible scaffold for osseointegration. Materials Science and
Engineering: C, 95, 440—449. https://doi.org/10.1016/j.msec.2018.04.050

Sahadat Hossain, M., Jahan, S. A., & Ahmed, S. (2023). Crystallographic
characterization of bio-waste material originated CaCO3, green-synthesized
CaO and Ca(OH)2. Results in  Chemistry, 5, 100822.
https://doi.org/10.1016/j.rechem.2023.100822

Samsir, Hasbullah, & Salaman, N. (2023). Effect of Initial Handling Training in
Accidents on Knowledge of Fracture Handling in Pelamonia Institute of
Health Sciences Students. Formosa Journal of Science and Technology,
2(3), 933-944. https://doi.org/10.55927/fjst.v2i3.3193

Sanchez-Campos, D., Mendoza-Anaya, D., Reyes-Valderrama, M. 1., Esteban-
Goémez, S., & Rodriguez-Lugo, V. (2020). Cationic surfactant at high pH in
microwave HAp synthesis. Materials Letters, 265(30), 127416.
https://doi.org/10.1016/j.matlet.2020.127416

Sani, S., Muljani, S., Astuti, D., Mardayana, R., & Alfiyani, V. D. (2020). Synthesis
of Tricalcium Phosphate From Eggshells with Precipitation Method.
Journal  of Physics:  Conference  Series, 1569(4), 042057.
https://doi.org/10.1088/1742-6596/1569/4/042057



Sintesis Biokeramik Mineral Kalsium Fosfat Berbasis Tulang Sotong dan Fabrikasi Scaffold Polietilen
Glikol/Polivinil Pirolidon/Hidroksiapatit
M. Revikansyah Agshal Fadlika, Prof. Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Sarhan, A. (2019). Characterization of Chitosan and Polyethylene glycol Blend
Film. Egyptian Journal of Chemistry, 0-0.
https://doi.org/10.21608/ejchem.2019.11668.1743

Saroj, A. L., Singh, R. K., & Chandra, S. (2013). Studies on polymer electrolyte
poly(vinyl) pyrrolidone (PVP) complexed with ionic liquid: Effect of
complexation on thermal stability, conductivity and relaxation behaviour.
Materials  Science and  Engineering: B, 178(4), 231-238.
https://doi.org/10.1016/j.mseb.2012.11.007

Sgarminato, V., Tonda-Turo, C., & Ciardelli, G. (2020). Reviewing recently
developed technologies to direct cell activity through the control of pore
size: From the macro- to the nanoscale. Journal of Biomedical Materials
Research Part B: Applied Biomaterials, 108(4), 1176-1185.
https://doi.org/10.1002/jbm.b.34467

Shanmugam, K., & Sahadevan, R. (2018). Bioceramics—An introductory
overview. In S. Thomas, P. Balakrishnan, & M. S. B. T.-F. B. C. Sreekala
(Eds.), Fundamental Biomaterials: Ceramics (pp. 1-46). Elsevier.
https://doi.org/10.1016/B978-0-08-102203-0.00001-9

Singh, M., Singh, V., Surana, K., Bhattacharya, B., Singh, P., & Rhee, H.-W.
(2013). New polymer electrolyte for electrochemical application. Journal of
Industrial and Engineering Chemistry, 19, 819-822.
https://doi.org/10.1016/j.jiec.2012.10.023

Sivia, D. S. (2011). Elementary Scattering Theory. In Elementary Scattering
Theory. Oxford University PressOxford.
https://doi.org/10.1093/acprof:0s0/9780199228676.001.0001

Smith, B. C. (2011). Fundamentals of Fourier Transform Infrared Spectroscopy. In
Fundamentals of Fourier Transform Infrared Spectroscopy, Second
Edition. CRC Press. https://doi.org/10.1201/b10777

Sromov4, V., Sobola, D., & Kaspar, P. (2023). A Brief Review of Bone Cell
Function and Importance. Cells, 12(21), 2576.
https://doi.org/10.3390/cells12212576

Suamte, L., Tirkey, A., & Babu, P. J. (2023). Design of 3D smart scaffolds using
natural, synthetic and hybrid derived polymers for skin regenerative
applications. Smart Materials in Medicine, 4(September 2022), 243-256.
https://doi.org/10.1016/j.smaim.2022.09.005

Subramanian, U. M., Kumar, S. V., Nagiah, N., & Sivagnanam, U. T. (2014).
Fabrication of Polyvinyl Alcohol-Polyvinylpyrrolidone Blend Scaffolds via
Electrospinning for Tissue Engineering Applications. International Journal
of Polymeric Materials and Polymeric Biomaterials, 63(9), 476-485.
https://doi.org/10.1080/00914037.2013.854216

Suwannasingha, N., Kantavong, A., Tunkijjanukij, S., Aenglong, C., Liu, H.-B., &



Sintesis Biokeramik Mineral Kalsium Fosfat Berbasis Tulang Sotong dan Fabrikasi Scaffold Polietilen
Glikol/Polivinil Pirolidon/Hidroksiapatit
M. Revikansyah Agshal Fadlika, Prof. Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Klaypradit, W. (2022). Effect of calcination temperature on structure and
characteristics of calcium oxide powder derived from marine shell waste.
Journal of  Saudi Chemical Society, 26(2), 101441.
https://doi.org/10.1016/j.jscs.2022.101441

Teodorescu, M., & Bercea, M. (2015). Poly(vinylpyrrolidone) — A Versatile
Polymer for Biomedical and Beyond Medical Applications. Polymer-
Plastics Technology and Engineering, 54(9), 923-943.
https://doi.org/10.1080/03602559.2014.979506

Tian, H., Tang, Z., Zhuang, X., Chen, X., & Jing, X. (2012). Biodegradable
synthetic polymers: Preparation, functionalization and biomedical
application.  Progress in Polymer Science, 37(2), 237-280.
https://doi.org/10.1016/j.progpolymsci.2011.06.004

Tilkin, R. G., Mahy, J. G., Régibeau, N., Grandfils, C., & Lambert, S. D. (2019).
Optimization of Synthesis Parameters for the Production of Biphasic
Calcium Phosphate Ceramics via Wet Precipitation and Sol-Gel Process.
ChemistrySelect, 4(21), 6634—6641. https://doi.org/10.1002/s1¢ct.201901175

Truite, C. V. R., Noronha, J. N. G., Prado, G. C., Santos, L. N., Palacios, R. S., do
Nascimento, A., Volnistem, E. A., da Silva Crozatti, T. T., Francisco, C. P.,
Sato, F., Weinand, W. R., Hernandes, L., & Matioli, G. (2022).
Bioperformance Studies of Biphasic Calcium Phosphate Scaffolds
Extracted from Fish Bones Impregnated with Free Curcumin and
Complexed with B-Cyclodextrin in Bone Regeneration. Biomolecules,
12(3), 383. https://doi.org/10.3390/biom 12030383

Tsai, W.-B., & Ahmed, I. N. (2023). The Impact of Polyethylene Glycol-Modified
Chitosan Scaffolds on the Proliferation and Differentiation of Osteoblasts.
International Journal of Biomaterials, 2023(1), 1-8.
https://doi.org/10.1155/2023/4864492

Ungar, T. (2004). Microstructural parameters from X-ray diffraction peak
broadening. Scripta Materialia, 51(8 SPEC. 1ISS.), 777-781.
https://doi.org/10.1016/j.scriptamat.2004.05.007

Vasudevan, P., Thomas, S., Biju, P. R., Sudarsanakumar, C., & Unnikrishnan, N.
V. (2012). Synthesis and structural characterization of sol-gel derived
titania/poly (vinyl pyrrolidone) nanocomposites. Journal of Sol-Gel Science
and Technology, 62(1), 41-46. https://doi.org/10.1007/s10971-012-2680-3

Venkatesan, J., Rekha, P. D., Anil, S., Bhatnagar, I., Sudha, P. N,
Dechsakulwatana, C., Kim, S.-K., & Shim, M. S. (2018). Hydroxyapatite
from Cuttlefish Bone: Isolation, Characterizations, and Applications.
Biotechnology and  Bioprocess Engineering, 23(4), 383-393.
https://doi.org/10.1007/s12257-018-0169-9

Wang, L., & Nancollas, G. H. (2008). Calcium Orthophosphates: Crystallization
and  Dissolution. = Chemical  Reviews,  108(11), 4628-4669.



Sintesis Biokeramik Mineral Kalsium Fosfat Berbasis Tulang Sotong dan Fabrikasi Scaffold Polietilen
Glikol/Polivinil Pirolidon/Hidroksiapatit
M. Revikansyah Agshal Fadlika, Prof. Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

https://doi.org/10.1021/cr0782574

Wei, S., Ma, J.-X., Xu, L., Gu, X.-S., & Ma, X.-L. (2020). Biodegradable materials
for bone defect repair. Military Medical Research, 7(1), 54.
https://doi.org/10.1186/s40779-020-00280-6

Wu, S. C., Hsu, H. C., Wang, H. F., Liou, S. P., & Ho, W. F. (2023). Synthesis and
Characterization of Nano-Hydroxyapatite Obtained from Eggshell via the
Hydrothermal Process and the Precipitation Method. In Molecules (Vol. 28,
Issue 13). https://doi.org/10.3390/molecules28134926

Yadav, V. K., Yadav, K. K., Cabral-Pinto, M. M. S., Choudhary, N.,
Gnanamoorthy, G., Tirth, V., Prasad, S., Khan, A. H., Islam, S., & Khan, N.
A. (2021). The Processing of Calcium Rich Agricultural and Industrial
Waste for Recovery of Calcium Carbonate and Calcium Oxide and Their
Application for Environmental Cleanup: A Review. Applied Sciences,
11(9), 4212. https://doi.org/10.3390/app11094212

Yashima, M., Sakai, A., Kamiyama, T., & Hoshikawa, A. (2003). Crystal structure
analysis of [-tricalcium phosphate Ca3(PO4)2 by neutron powder
diffraction. Journal of Solid State Chemistry, 175(2), 272-277.
https://doi.org/10.1016/S0022-4596(03)00279-2

Yetmez, M. (2014). Sintering behavior and mechanical properties of biphasic
calcium phosphate ceramics. Advances in Materials Science and
Engineering, 2014. https://doi.org/10.1155/2014/871749

Yusuf, Y., & Diputra, A., H. (2024). Konsep Dasar Scaffold Biomaterial Dan
Rekayasa Jaringan. Gadjah Mada University Press; Anggota IKAPI dan
APPTI.

Yusuf, Y., Khasanah, D. U., Syafaat, F. Y., Pawarangan, I., Sari, M., & Mawuntu,
V. J. (2019). Hidroksiapatit Berbahan Dasar Biogenik (Ifan (ed.)). Gadjah
Mada University Press; Anggota IKAPI dan APPTI.

Zhang, C., Mcadams, D. A., & Grunlan, J. C. (2016). Nano/Micro-Manufacturing
of Bioinspired Materials: a Review of Methods to Mimic Natural Structures.
Advanced Materials, 28(30), 6292-6321.
https://doi.org/10.1002/adma.201505555

Zheng, Y., Liu, X., Shen, D., Li, W., Cheng, Y., Yang, M., Kou, Y., & Jiang, B.
(2023). Perceiving the connection between the bone healing process and
biodegradation of biodegradable metal implants through precise
bioadaptability principle. Journal of Materials Science & Technology, 147,
132-144. https://doi.org/10.1016/j.jmst.2022.12.004

Zulkarnain, N. A., Ramli, A., & Kadir, N. H. A. (2024). Optimization on
Characterization and Physicochemical of Non-Calcined and Calcined
Nanocrystallite of Cuttlefish (Sepia officinalis) Bones Powder for
Sustainable Green Technology Applications. Biointerface Research in



Glikol/Polivinil Pirolidon/Hidroksiapatit
M. Revikansyah Agshal Fadlika, Prof. Yusril Yusuf, S.Si., M.Si., M.Eng., D.Eng., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Applied Chemistry, 14(3), 58. https://doi.org/10.33263/BRIAC143.058

Zuo, D.-Y., Yan-Wang, Xu, W.-L., & Liu, H.-T. (2012). Effects of
Polyvinylpyrrolidone on Structure and Performance of Composite Scaffold
of Chitosan Superfine Powder and Polyurethane. Advances in Polymer
Technology, 31(4), 310-318. https://doi.org/10.1002/adv.20254

Zustiak, S. P., & Leach, J. B. (2010). Hydrolytically Degradable Poly(Ethylene
Glycol) Hydrogel Scaffolds with Tunable Degradation and Mechanical
Properties. Biomacromolecules, 11(5), 1348-1357.
https://doi.org/10.1021/bm100137q

Sintesis Biokeramik Mineral Kalsium Fosfat Berbasis Tulang Sotong dan Fabrikasi Scaffold Polietilen



	DAFTAR PUSTAKA

