15

DAFTAR PUSTAKA

Abere, D. V., Modupe Oyatogun, G., Akinwole, I. E., Abioye, A. A., Rominiyi, A. L., &
Magnus, |. 2017. Effects of Increasing Chitosan Nanofibre Volume Fraction on
the Mechanical Property of Hydroxyapatite. American Journal of Materials
Science and Engineering, 5(1), 6—16. https://doi.org/10.12691/ajmse-5-1-2

Afifi, M., EI-Naggar, M. E., Muhammad, S., Alghamdi, N. A., Wageh, S., Abu-Saied,
M. A., EI-Morsy, M. A., Salem, W. M., Mostafa, M. S., & Salem, S. R. 2022.
Chemical stability, morphological behavior of Mg/Sr-hydroxyapatite@chitosan
biocomposites for medical applications. Journal of Materials Research and
Technology, 18, 681-692. https://doi.org/10.1016/j.jmrt.2022.02.107

Agrawal, S. A. 2021. Simplified Measurement of Density of Irregular Shaped
Composites Material using Archimedes Principle by Mixing Two Fluids Having
Different Densities. International Research Journal of Engineering and
Technology, 8(3), 1005-1009.

Arokiasamy, P., Al Bakri Abdullah, M. M., Abd Rahim, S. Z., Luhar, S., Sandu, A. V.,
Jamil, N. H., & Nabiatek, M. 2022. Synthesis methods of hydroxyapatite from
natural sources: A review. Ceramics International, 48(11), 14959-14979.
https://doi.org/10.1016/j.ceramint.2022.03.064

Bagaskara, I. F., Priharyoto Bayuseno, A., & Ismail, R. 2022. Pengujian Densitas Dan
Biodegredable Material Filament 3D Print Bio-Komposit Berbahan Pcl, Pla Dan
Hidroksiapatit Cangkang Rajungan. Jurnal Teknik Mesin S-1, 10(1), 13—18.

Baladi, M., Amiri, M., Mohammadi, P., & Salih, K. 2023. Green sol — gel synthesis of
hydroxyapatite nanoparticles using lemon extract as capping agent and
investigation of its anticancer activity against human cancer cell lines ( T98 ,
and SHSY5 ). Arabian Journal of Chemistry, 16(4), 104646.
https://doi.org/10.1016/j.arabjc.2023.104646

Barinov, S. M. 2010. Calcium phosphate-based ceramic and composite materials for
medicine. Russian Chemical Reviews, 79(1), 13-29.
https://doi.org/10.1070/rc2010v079n01abeh004098

Burmawi, Syahroom, A., Jamarun, N., Arief, S., & Gunawarman. 2020. Material
Density of Composite hydroxyapatite Bovine Bone-Borosilicate formed by
Compaction and Sintering Techniques. IOP Conference Series: Materials
Science and Engineering, 990(1), 1-5. https://doi.org/10.1088/1757-

899X/990/1/012024
Byung-Soo, Kim., Carlos E., Baez., & Anthony, Atala. 1997. Biomaterials for tissue
engineering: Summary. Tissue Engineering, 3(1), 71-76.

https://doi.org/10.1089/ten.1997.3.71

Casillas-Santana, M. A., Slavin, Y. N., Zhang, P., Nino-Martinez, N., Bach, H., &
Martinez-Castanén, G. A. 2023. Osteoregeneration of Critical-Size Defects
Using Hydroxyapatite—Chitosan and Silver—-Chitosan Nanocomposites.
Nanomaterials, 13(2). https://doi.org/10.3390/nano13020321

Dziaduszewska, M., & Zielinski, A. 2021. Structural and material determinants
influencing the behavior of porous Ti and its alloys made by additive
manufacturing techniques for biomedical applications. Materials, 14(4), 1-48.
https://doi.org/10.3390/ma14040712

Ebrahimi, M. 2021. Porosity parameters in biomaterial science: Definition, impact,
and challenges in tissue engineering. Frontiers of Materials Science, 15(3),
352-373. https://doi.org/10.1007/s11706-021-0558-4



16

El-Ghannam, A., & Ducheyne, P. 2017. Bioactive ceramics. In Comprehensive
Biomaterials Il (Vol. 1, Issue August 2016). https://doi.org/10.1016/B978-0-12-
803581-8.10169-9

Fakhri, E., Eslami, H., Maroufi, P., Pakdel, F., Taghizadeh, S., Ganbarov, K., Yousefi,
M., Tanomand, A., Yousefi, B., Mahmoudi, S., & Kafil, H. S. 2020. Chitosan
biomaterials application in dentistry. International Journal of Biological
Macromolecules, 162, 956—974. https://doi.org/10.1016/j.ijbiomac.2020.06.211

Fernlund, G., Wells, J., Fahrang, L., Kay, J., & Poursartip, A. 2016. Causes and
remedies for porosity in composite manufacturing. /OP Conference Series:
Materials Science and Engineering, 139(1). https://doi.org/10.1088/1757-
899X/139/1/012002

Figura, L. O., & Teixeira, A. A. 2023. Mass Density. Food Physics, ¢, 59—-100.
https://doi.org/10.1007/978-3-031-27398-8_2

Firnanelty, Sugiarti, S., & Charlena. 2017. Synthesis of HAp-chitosan-PVA composite
as injectable bone substitute material. Rasayan Journal of Chemistry, 10(2),
570-576. https://doi.org/10.7324/RJC.2017.1021465

Fitriyana, D. F., Nugraha, F. W., Laroybafih, M. B., Ismail, R., Bayuseno, A. P,
Muhamadin, R. C., Ramadan, M. B., Qudus, A. R. A., & Siregar, J. P. 2022. The
effect of hydroxyapatite concentration on the mechanical properties and
degradation rate of biocomposite for biomedical applications. /OP Conference
Series: Earth and Environmental Science, 969(1). https://doi.org/10.1088/1755-
1315/969/1/012045

FJ Balta Calleja 2011. n.d. Hardness.pdf.

Foroughi, M. R., Karbasi, S., & Ebrahimi-Kahrizsangi, R. 2012. Physical and
mechanical properties of a poly-3-hydroxybutyratecoated nanocrystalline
hydroxyapatite scaffold for bone tissue engineering. Journal of Porous
Materials, 19(5), 667-675. https://doi.org/10.1007/s10934-011-9518-1

Gaaz, T. S., Sulong, A. B., Akhtar, M. N., Kadhum, A. A. H., Mohamad, A. B., Al-
Amiery, A. A., & McPhee, D. J. 2015. Properties and applications of polyvinyl
alcohol, halloysite nanotubes and their nanocomposites. Molecules, 20(12),
22833-22847. https://doi.org/10.3390/molecules201219884

Galotta, A., Rubenis, K., Locs, J., & Sglavo, V. M. 2023. Dissolution-precipitation
synthesis and cold sintering of mussel shells-derived hydroxyapatite and
hydroxyapatite / chitosan composites for bone tissue engineering. Open
Ceramics, 15(May), 100418. https://doi.org/10.1016/j.0oceram.2023.100418

Gel, P, Batang, G., Dengan, P, & Poly, P. G. A. 2010. ADLN - Perpustakaan
Universitas Airlangga 1. 1-14.

Gonzélez Ocampo, J. |., Escobar Sierra, D. M., & Ossa Orozco, C. P. 2016. Porous
bodies of hydroxyapatite produced by a combination of the gel-casting and
polymer sponge methods. Journal of Advanced Research, 7(2), 297-304.
https://doi.org/10.1016/j.jare.2015.06.006

Gritsch, L., Magbool, M., Mourifio, V., Ciraldo, F. E., Cresswell, M., Jackson, P. R,,
Lovell, C., & Boccaccini, A. R. 2019. Chitosan/hydroxyapatite composite bone
tissue engineering scaffolds with dual and decoupled therapeutic ion delivery:
Copper and strontium. Journal of Materials Chemistry B, 7(40), 6109-6124.
https://doi.org/10.1039/c9tb00897¢g

Hashim, H., EI-Mekawey, F., El-Kashef, H., & Ghazy, R. 2014. Determination of
scattering parameters of polyvinyl alcohol by static laser scattering. Beni-Suef
University Journal of Basic and Applied Sciences, 3(3), 203-208.
https://doi.org/10.1016/j.bjbas.2014.10.005



17

Hassanajili, S., Karami-Pour, A., Oryan, A., & Talaei-Khozani, T. 2019. Preparation
and characterization of PLA/PCL/HA composite scaffolds using indirect 3D
printing for bone tissue engineering. Materials Science and Engineering C,
104(June), 109960. https://doi.org/10.1016/j.msec.2019.109960

Hembrick-Holloman, V., Samuel, T., Mohammed, Z., Jeelani, S., & Rangari, V. K.
2020. Ecofriendly production of bioactive tissue engineering scaffolds derived
from egg- And sea-shells. Journal of Materials Research and Technology, 9(6),
13729-13739. https://doi.org/10.1016/j.jmrt.2020.09.093

IAT Curriculum Unit. 2010. Engineering Materials Module 5: Compression Test
Module 5: Compression Test. August.

lelo, |., 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).
https://doi.org/10.3390/ijms23179721

Ismail, R., Cionita, T., Lai, Y. L., Fitriyana, D. F., Siregar, J. P., Irawan, A. P., & Hadi,
A. E. 2022. Characterization of PLA / PCL / Green Mussel Shells. Materials,
15(23), 8641.

Jouda, N. S., & Fadhel Essa, A. 2021. Preparation and study of the structural,
physical and mechanical properties of hydroxyapatite nanocomposite. Materials
Today: Proceedings, 47, 5999-6005.
https://doi.org/10.1016/j.matpr.2021.04.550

Khamkongkaeo, A., Boonchuduang, T., Klysubun, W., Amonpattaratkit, P., Chunate,
H. thaichnok, Tuchinda, N., Pimsawat, A., Daengsakul, S., Suksangrat, P,,
Sailuam, W., Vongpramate, D., Bootchanont, A., & Lohwongwatana, B. 2021.
Sintering behavior and mechanical properties of hydroxyapatite ceramics
prepared from Nile Tilapia (Oreochromis niloticus) bone and commercial
powder for biomedical applications. Ceramics International, 47(24), 34575—
34584. https://doi.org/10.1016/j.ceramint.2021.08.372

Khiri, M. Z. A., Matori, K. A., Zainuddin, N., Abdullah, C. A. C., Alassan, Z. N.,
Baharuddin, N. F., & Zaid, M. H. M. 2016. The usability of ark clam shell
(Anadara granosa) as calcium precursor to produce hydroxyapatite
nanoparticle via wet chemical precipitate method in various sintering
temperature. SpringerPlus, 5(1). https://doi.org/10.1186/s40064-016-2824-y

Kim, H. L., Jung, G. Y., Yoon, J. H., Han, J. S., Park, Y. J., Kim, D. G., Zhang, M., &
Kim, D. J. 2015. Preparation and characterization of nano-sized
hydroxyapatite/alginate/chitosan composite scaffolds for bone tissue
engineering. Materials Science and Engineering C, 54, 20-25.
https://doi.org/10.1016/j.msec.2015.04.033

Kok, J., Tornquist, E., Raina, D. B., le Cann, S., Novak, V., Sirka, A., Lidgren, L.,
Grassi, L., & Isaksson, H. 2022. Fracture behavior of a composite of bone and
calcium sulfate/hydroxyapatite. Journal of the Mechanical Behavior of
Biomedical Materials, 130. https://doi.org/10.1016/j.jmbbm.2022.105201

Kun, M., Chan, C. K., & Ramakrishna, S. 2009. Textile-based scaffolds for tissue
engineering. Advanced Textiles for Wound Care: A Volume in Woodhead
Publishing Series in Textiles, 289-321.
https://doi.org/10.1533/9781845696306.2.289

Li, C., Qin, W., Lakshmanan, S., Ma, X., Sun, X., & Xu, B. 2020. Hydroxyapatite
based biocomposite scaffold: A highly biocompatible material for bone
regeneration. Saudi Journal of Biological Sciences, 27(8), 2143-2148.
https://doi.org/10.1016/j.sjbs.2020.05.029



18

Li, L., Zhang, M., Li, Y., Zhao, J., Qin, L., & Lai, Y. 2017. Corrosion and biocompatibility
improvement of magnesium-based alloys as bone implant materials: A review.
Regenerative Biomaterials, 4(2), 129-137. https://doi.org/10.1093/rb/rbx004

Li, M., Zhang, T. H., Gan, C. H., & Liang, N. G. 2002. Hardness testing on surface
layer of material and results analyzing contrastively. Chinese Journal of
Aeronautics, 15(2), 82—89. https://doi.org/10.1016/S1000-9361(11)60135-0

Li, T. T, Zhang, Y., Ren, H. T,, Peng, H. K, Lou, C. W,, & Lin, J. H. 2021. Two-step
strategy for constructing hierarchical pore structured chitosan—hydroxyapatite
composite scaffolds for bone tissue engineering. Carbohydrate Polymers,
260(February), 117765. https://doi.org/10.1016/j.carbpol.2021.117765

Litak, J., Grochowski, C., Rysak, A., Mazurek, M., Blicharski, T., Kamieniak, P.,
Wolszczak, P., Rahnama-Hezavah, M., & Litak, G. 2022. New Horizons for
Hydroxyapatite Supported by DXA Assessment—A Preliminary Study.
Materials, 15(3), 1-16. https://doi.org/10.3390/ma15030942

Liu, X., Wu, K., Gao, L., Wang, L., & Shi, X. 2022. Biomaterial strategies for the
application of reproductive tissue engineering. In Bioactive Materials (Vol. 14,
pp- 86-96). KeAi Communications Co.
https://doi.org/10.1016/j.bioactmat.2021.11.023

Lu, Y., Dong, W., Ding, J., Wang, W., & Wang, A. 2019. Hydroxyapatite nanomaterials:
Synthesis, properties, and functional applications. In Nanomaterials from Clay
Minerals: A New Approach to Green Functional Materials (pp. 485-536).
Elsevier. https://doi.org/10.1016/B978-0-12-814533-3.00010-7

Mahmood, S. K., Zakaria, M. Z. A. B., Razak, |. S. B. A,, Yusof, L. M., Jaji, A. Z., Tijani,
I., & Hammadi, N. |. 2017. Preparation and characterization of cockle shell
aragonite nanocomposite porous 3D scaffolds for bone repair. Biochemistry and
Biophysics Reports, 10(March), 237-251.
https://doi.org/10.1016/j.bbrep.2017.04.008

Martynenko, A. 2014. True, Particle, and Bulk Density of Shrinkable Biomaterials:
Evaluation from Drying Experiments. Drying Technology, 32(11), 1319-1325.
https://doi.org/10.1080/07373937.2014.894522

Mendoza-Cerezo, L., Rodriguez-Rego, J. M., Soriano-Carrera, A., Marcos-Romero,
A. C., & Macias-Garcia, A. 2023. Fabrication and characterisation of bioglass
and hydroxyapatite-filled scaffolds. Journal of the Mechanical Behavior of
Biomedical Materials, 144(June), 105937.
https://doi.org/10.1016/j.jmbbm.2023.105937

Mohammadi, M., Tulliani, J. M., Montanaro, L., & Palmero, P. 2021. Gelcasting and
sintering of hydroxyapatite materials: Effect of particle size and Ca/P ratio on
microstructural, mechanical and biological properties. Journal of the European
Ceramic Society, 41(14), 7301-7310.
https://doi.org/10.1016/j.jeurceramsoc.2021.07.025

Mtavangu, S. G., Mahene, W., Machunda, R. L., van der Bruggen, B., & Njau, K. N.
2022. Cockle (Anadara granosa) shells-based hydroxyapatite and its potential
for defluoridation of drinking water. Results in Engineering, 13(February),
100379. https://doi.org/10.1016/j.rineng.2022.100379

Oberbek, P., Bolek, T., Chlanda, A., Hirano, S., Kusnieruk, S., Rogowska-Tylman, J.,
Nechyporenko, G., Zinchenko, V., Swieszkowski, W., & Puzyn, T. 2018.
Characterization and influence of hydroxyapatite nanopowders on living cells.
Beilstein Journal of Nanotechnology, 9(1), 3079-3094.
https://doi.org/10.3762/bjnano.9.286



19

Ofudje, E. A., Rajendran, A., Adeogun, A. I, Idowu, M. A., Kareem, S. O., &
Pattanayak, D. K. 2018. Synthesis of organic derived hydroxyapatite scaffold
from pig bone waste for tissue engineering applications. Advanced Powder
Technology, 29(1), 1-8. https://doi.org/10.1016/j.apt.2017.09.008

Pazarlioglu, S. 2021. Hydroxyapatite reinforced polypropylene bio composites.
January.

Pazarlioglu, S., Algan, O., Isikogullari, A. M., & Gokce, H. 2021. The effect of
lanthanum addition on the microstructure and mechanical properties of Mg-
modified hydroxyapatite ceramics. Processing and Application of Ceramics,
15(3), 226-237. https://doi.org/10.2298/PAC2103226P

Piccirillo, C., Pullar, R. C., Costa, E., Santos-Silva, A., Pintado, M. M. E., & Castro, P.
M. L. 2015. Hydroxyapatite-based materials of marine origin: A bioactivity and
sintering study. Materials Science and Engineering C, 51, 309-315.
https://doi.org/10.1016/j.msec.2015.03.020

Ramesan, M. T., Sankar, S., Kalladi, A. J., Labeeba Abdulla, A. C., & Bahuleyan, B.
K. 2024. Hydroxyapatite nanoparticles reinforced polyvinyl alcohol/chitosan
blend for optical and energy storage applications. Polymer Engineering and
Science, 64(3), 1378—-1390. https://doi.org/10.1002/pen.26623

Ratner, B. D., Hoffman, A. S., Schoen, F. J., Lemons, J. E., Wagner, W. R., Sakiyama-
Elbert, S. E., Zhang, G., & Yaszemski, M. J. 2020. 1.1.1 - Introduction to
Biomaterials Science: An Evolving, Multidisciplinary Endeavor. In W. R. Wagner,
S. E. Sakiyama-Elbert, G. Zhang, & M. J. Yaszemski (Eds.), Biomaterials
Science (Fourth Edition) (pp. 3-19). Academic Press.
https://doi.org/https://doi.org/10.1016/B978-0-12-816137-1.00001-5

Rohman, G. 2014. Materials Used in Biomaterial Applications. In Biomaterials (pp.
27-81). https://doi.org/https://doi.org/10.1002/9781119043553.ch3

Saba, N., Jawaid, M., & Sultan, M. T. H. 2018. An overview of mechanical and
physical testing of composite materials. In Mechanical and Physical Testing of
Biocomposites, Fibre-Reinforced Composites and Hybrid Composites. Elsevier
Ltd. https://doi.org/10.1016/B978-0-08-102292-4.00001-1

Saraswati, W., Soetojo, A., Dhaniar, N., Praja, H. A., Santoso, R. M., Nosla, N. S.,
Cindananti, G., Rafli, R. V., & Rahardia, N. 2023. CaCO3 from Anadara granosa
shell as reparative dentin inducer in odontoblast pulp cells: In-vivo study.
Journal of Oral Biology and Craniofacial Research, 13(2), 164—168.
https://doi.org/10.1016/j.jobcr.2023.01.003

Scalera, F., Pereira, S. I. A., Bucciarelli, A., Tobaldi, D. M., Quarta, A., Gervaso, F.,
Castro, P. M. L., Polini, A., & Piccirillo, C. 2023. Chitosan-hydroxyapatite
composites made from sustainable sources: A morphology and antibacterial
study. Materials Today Sustainability, 21, 100334.
https://doi.org/10.1016/j.mtsust.2023.100334

Singh, G., Singh, R. P., & Jolly, S. S. 2020. Customized hydroxyapatites for bone-
tissue engineering and drug delivery applications: a review. In Journal of Sol-
Gel Science and Technology (Vol. 94, Issue 3, pp. 505-530). Springer.
https://doi.org/10.1007/s10971-020-05222-1

Szatkowski, T., Kotodziejczak-Radzimska, A., Zdarta, J., Szwarc-Rzepka, K,
Paukszta, D., Wysokowski, M., Ehrlich, H., & Jesionowski, T. 2015. Synthesis
and characterization of hydroxyapatite/chitosan composites. Physicochemical
Problems of Mineral Processing, 51(2), 575-585.
https://doi.org/10.5277/ppmp150217



20

Widiarini, P., & Suparta, G. B. 2018. Testing on porosity of composite material
composed by ultrafine amorphous silica (UFAS) from rice husk using X-ray
micro-computed tomography. Journal of Physics: Conference Series, 1040(1).
https://doi.org/10.1088/1742-6596/1040/1/012049

Wongsawichai, K., Kingkaew, A., Pariyaisut, A., & Khondee, S. 2019. Porous
hydroxyapatite/chitosan/carboxymethyl cellulose scaffolds with tunable
microstructures for bone tissue engineering. Key Engineering Materials, 819
KEM, 9-14. https://doi.org/10.4028/www.scientific.net/KEM.819.9

Yadav, P., Beniwal, G., & Saxena, K. K. 2021. A review on pore and porosity in tissue
engineering. Materials Today: Proceedings, 44, 2623-2628.
https://doi.org/10.1016/j.matpr.2020.12.661

Yusuf, Y., Khasanah, D. U., Syafaat, F. Y., Pawaragan, |., Sari, M., Mawuntu, V. J., &
Rizkayanti, Y. 2019. Hidroksiapatit Berbahan Dasar Biogenik (Ifan, Ed.). Gajah
Mada University Press.



21

LAMPIRAN
1. Persiapan CaO dari cangkang kerang Anadara granosa

12 jam

Didiamkan
dalam ruang
terbuka 12 jam

Aseton
2 jam

200 mesh

Ajam CaCo,

2. Sintesis hidroksiapatit dengan metode persipitasi

s_? — Larutan diendapkan ; s
f A 1[ selama 18 jam 3
CaO Aquades DAP Aquades k =
,—!A + = <
: Lemd /
s 10 menit / N )
LSS N - ‘
\ _
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850 °C
Karakterisasi XRD 5 jam
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Larutan 1: diamonium hidroksida

Larutan 1 dan 2 dicampurkan, kemuadian diendapkan 18 jam dan setelah itu disaring
dan dikeringkan dengan oven. Lalu disinter dengan menggunakan furnance.
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A | e
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3. Permbuatan komposit hidroksiapatit/kitosan/PVA

80 C
=1 20% HAP
Larutan PVA 12% Kecepatan 500 rpm
30 menit

RANENIN

|
ﬁ‘—’ Kecepatan 500 rpm ~ 40% HAP
1 jam @

Kuat Tekan I Porositas
Densitas

Larutan Kitosan 2%
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4. Analisis Hasil

5. Karakterisasi XRF

SAMPLE ANALYSIS REPORT THERMO FISHER SCIENTIFIC
ARL QUANT'X EDXRF ANALYZER UNIQUANT(TM) STANDARDLESS METHOD

C:\UQed\USER\Quant'X\Job\JOB.729 2023-08-03
fitr#s2 ok

Quant'X Rh end window Sekv
C:\UQed\USER\Quant 'X\Appl\AnySampleAir.kap 2008-06-13

Calculated as : Oxides Matrix (Shape & ImpFc) : 4]|cCa..
X-ray path = Air Film type = No supporting film
Case number = @ ALl known

Eff.Diam. = 13.0 mm Eff.Area = 132.7 mm2
KnownConc = 0 %

Rest = @ % Viewed Mass = 1000.000 mg
Dil/Sample = 9 Sample Height = 7.54 mm
Compound m/m%  StdeErr | E1 m/m¥% StdErr

_____________________ | - mmmmme e

Cao 61.25 .24 | ca 43.79 9.17

P205 38.53 0.24 | Px 16.81 9.11

sro 0.160 9.825 | Sr 8.135 9.022

Nb205 0.0186 ©.0017 | Nb 0.0130 ©.e012

Mo03 0.0139 ©.0016 | Mo 0.0893 ©.0011

Ru04 0.0063 ©.0011 | Ru 0.0048 ©.0008

Sb203 ©.0853 0.0007 | Sb 0.0044 0©.0006
KnownCongc= © REST= @ D/S= @
Sum Conc's before normalisation to 100% : 59.4 %

Total % stripped Oxygen: 39.212
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Uji Densitas dan Porositas
Uji densitas dan porositas dilakukan:
- Mengukur Panjang, lebar, dan tinggi sampel menggunakan mikrometer sekrup
dan jangka sorong
]

- Menimbang massa sampel dengan neraca digital
- Untuk Uji densitas hasil analisis dengan persamaan (3.1)

- Untuk Uji porositas hasil analisis dengan persamaan (3.2)

4,55

3,29

3,50

16,33



6. Uji Kekerasan
PVA/CS-20%HA




PVA/CS-30% HA




PVA/CS-40% HA
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3. Keputusan Rektor UNHAS No. 824/H4/P/2007
MEMUTUSKAN:

: Mengangkat Ketua dan Anggota Komisi Penaschat  Tesis bagi Sdr. (i) Nur Safitri Nomor Induk
Mahasiswa H032221011 Program Studi Magister Fisika Fakultas MIPA Unhas dengan susunan
sebagai berikut:

1. Dr. Nurlaela Rauf, M.Sc (Ketua)
2. Prof. Dr. Dahlang Tahir, M.Si (Anggota)

: Segala biaya yang timbul schubungan dengan Surat Keputusan ini dibebankan pada DIPA Unhas
alokasi Fakultas MIPA Unhas.

: Surat Keputusan ini berlaku terhitung mulai tanggal ditetapkannya sampai dengan selesainya masa
studi yang bersangkutan, dengan ketentuan apabila dikemudian hari ternyata terdapat kesalahan
atau kekeliruan di dalamnya, akan diadakan perbaikan scbagaimana mestinya.

Ditetapkan di Makassar

pada Tanggal, 19 September 2023

Wakil Dekan Bidang Akademik dan
Kemahasiswaan Fakultas MIPA Unhas,
[OF%; MO

[0K'g
Dr. Khacruddin, M.Sc.
Nip. 196509141991031003

3. Sdr (i) ; Nur Safitrd
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KEMENTERIAN PENDIDIKAN KEBUDAYAAN,
RISET DAN TEKNOLOGI
UNIVERSITAS HASANUDDIN
FAKULTAS MIPA
JL. PERINTIS KEMERDEKAAN KM. 10, MAKASSAR 90245
TELEPON (0411) 586200, (6 SALURAN), 584200, FAX (0411) 585188
Laman: www.unhas.ac.id

SURAT KEPUTUSAN
DEKAN FAKULTAS MATEMATIKA DAN ILMU PENGETAHUAN ALAM
UNIVERSITAS HASANUDDIN
NOMOR : 02136/UN4.11.7/KEP/2023

TENTANG

SURAT KEPUTUSAN PENGANGKATAN PANITIA PENILAI SEMINAR USUL, HASIL DAN
UJIAN AKHIR BAGI MAHASISWA PROGRAM MAGISTER A.N. NUR SAFITRI
NOMOR INDUK MAHASISWA H032221011

DEKAN FAKULTAS MATEMATIKA DAN ILMU PENGETAHUAN ALAM

UNIVERSITAS HASANUDDIN
Membaca : Surat usulan Ketua Program Studi Magister Fisika Nomor : 26416/UN4.11.7/TD.05/2023
tanggal 13 September 2023 Perihal Usulan Panitia Penilai Seminar Usul, Hasil dan Ujian Akhir
Magister Sdr.(i) Nur Safitri
Menimbang : a. Bahwa dalam rangka Pelaksanaan Seminar Usul, Hasil dan Ujian Magister bagi Sdr.(i)

Nur Safitri Nomor Induk Mahasiswa H032221011 Program Studi Magister Fisika Pada
Program Studi Fisika Fakultas MIPA Unhas, dipandang perlu mengangkat Panitia Penilai
Seminar Usul, Hasil dan Ujian Akhir Magister.

b. Bahwa untuk keperluan huruf (a) di atas, maka dipandang perlu menerbitkan Surat
Keputusan.

Mengingat : 1. Keputusan Rektor UNHAS No. 7343/J04/P/2001
2. Keputusan Rektor UNHAS No. 1067/J04/P/2003
3. Keputusan Rektor UNHAS No. 824/H4/P/2007

MEMUTUSKAN:

Menctapkan

Pertama : Mengangkat Panitia Penilai Seminar Usul, Hasil dan Ujian Akhir Magister bagi Sdr. (i)
Nur Safitri Nomor Induk Mahasiswa H032221011 Program Studi Magister Fisika Fakultas
MIPA Unhas dengan susunan sebagai berikut :

1. Dr. Nurlaela Rauf, M.Sc (Ketua)

2. Prof. Dr. Dahlang Tahir, M.Si (Sekretaris)
3. Prof. Dr. Paulus Lobo Gareso, M.Sc (Anggota)
4. Prof. Dr. Tasrief Surungan, M.Sc (Anggota)
5. Dr. Ir. Bidayatul Armynah, M.T (Anggota)

Kedua . Segala biaya yang timbul sehubungan dengan Surat Keg ini dibebankan pada DIPA
Unhas alokasi Fakultas MIPA Unhas.

Ketiga . Surat Keputusan ini berlaku terhitung mulai tanggal ditetapkannya sampai deng: lesainya
masa studi yang bersangkutan, dengan ketentuan apabila dikemudian hari ternyata terdapat
kesalahan atau kekeliruan di dalamnya, akan diadakan perbaikan sebagaimana mestinya.

Ditetapkan di Makassar

pada Tanggal, 19 September 2023

‘Wakil Dekan Bidang Akademik dan

Kcmahasisw-;mp Fakultas MIPA Unhas,
B

Tembusan :

1. Dekan FMIPA Unhas; 2 :

2. Kctua Program Studi S2 Fisika FMIPA Unhas Dr. Khacruddin, M.Sc.

3.8dr.(i) ; Nur Safitri Nip.196509141991031003



