Kajian Pelepasan Metronidazol dari Mineral Trioksida Agregat Termodifikasi Nanopartikel ZnO yang
Terhidrasi dengan Larutan Kitosan
MARIA WAHYU EKA PUSPITA SIWI, Prof. Dr.rer.nat. Nuryono, M.S.; Prof. Indriana Kartini, S.Si., M.Si., Ph.D.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Abd FEl-Hamid, H.K., Farag, M.M., Abdelraof, M., and Elwan, R.L., 2024,
Regulation of The Antibiotic Elution Profile from Tricalcium Phosphate Bone
Cement by Addition of Bioactive Glass, Sci. Rep., 14 (1), 1-17.

Abdelraheem, W.M., and Mohamed, E.S., 2021, The effect of Zinc Oxide
Nanoparticles on Pseudomonas aeruginosa Biofilm formation and Virulence
Genes Expression, J. Infect. Dev. Ctries., 15 (6), 826—832.

Abdouchakour, F., Grau, D., Aujoulat, F., Mournetas, P., Parer, S., Gibert, P.,
Valcarcel, J., and Jumas-bilak, E., 2015, Leads to Successive Waves of

Contamination of Water in Dental Care, Appl. Environ. Microbiol., 81(21),
7509-7524.

Abdullah, F.H., Abu Bakar, N.H.H., and Abu Bakar, M., 2020, Low Temperature
Biosynthesis of Crystalline Zinc Oxide Nanoparticles from Musa Acuminata
Peel Extract for Visible-Light Degradation of Methylene Blue, Optik (Stuttg).,
206, 164279.

Abou Rida, M., and Harb, F., 2014, Synthesis and Characterization of Amorphous
Silica Nanoparitcles from Aqueous Silicates Uisng Cationic Surfactants, J.
Met. Mater. Miner., 24 (1), 37-42.

Adepu, S., and Ramakrishna, S., 2021, Controlled drug delivery systems: Current
status and future directions, Molecules, 26 (19), .

Agung, 1.G., Dharmawati, A., Mastra, N., Nyoman, N., Supariani, D., and
Juniarsana, I.W., 2022, An Analysis of Characteristics and Inhibition of
Vaname Shrimp Chitosan on Streptococcus mutans, , Heal. Nation, 6 (2), 78—
81.

Ahmad, I., Alshahrani, M.Y., Wahab, S., Al-Harbi, A.l., Nisar, N., Alraey, Y.,
Algahtani, A., Mir, M.A., Irfan, S., and Saeed, M., 2022, Zinc Oxide
Nanoparticle: an Effective Antibacterial Agent Against Pathogenic Bacterial
Isolates, J. King Saud Univ. - Sci., 34 (5), 102110.

Akhavan, H., Mohebbi, P., Firouzi, A., and Noroozi, M., 2016, X-ray Diffraction
Analysis of ProRoot Mineral Trioxide,11 (2), 111-113.

Aldea, E., Giurginca, M., Miculescu, F., and Demetrescu, 1., 2007, Infrared and
SEM technique in supporting Ti and TiAl-V alloy behaviour in Afnor and Tani-
Zucchi solutions, J. Optoelectron. Adv. Mater., 9 (11), 3396-3399.

Altan, H., and Tosun, G., 2016, The Setting Mechanism of Mineral Trioxide
Aggregate, J. instanbul. Univ. Fac. Dent., 50 (1), 65-72.

Alves, T.E.P., Kolodziej, C., Burda, C., and Franco, A., 2018, Effect of Particle
Shape and Size On the Morphology and Optical Properties of Zinc Oxide
Synthesized by the Polyol Method, Mater. Des., 146, 125-133.

68



Kajian Pelepasan Metronidazol dari Mineral Trioksida Agregat Termodifikasi Nanopartikel ZnO yang
Terhidrasi dengan Larutan Kitosan ~
MARIA WAHYU EKA PUSPITA SIWI, Prof. Dr.rer.nat. Nuryono, M.S.; Prof. Indriana Kartini, $.Si., M.Si., Ph.D.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Anjum, S., Hashim, M., Malik, S.A., Khan, M., Lorenzo, J.M., Abbasi, B.H., and
Hano, C., 2021, Recent Advances in Zinc Oxide Nanoparticles (ZnO NPs) For

Cancer Diagnosis, Target Drug Delivery, and Treatment, Cancers (Basel)., 13
(18), 1-13.

Aranaz, 1., Alcantara, A.R., Civera, M.C., Arias, C., Elorza, B., Caballero, A.H., and
Acosta, N., 2021, Chitosan: an Overview of Its Properties and Applications,
Polymers (Basel)., 13 (19), 1-27.

Arefi, M.R., and Rezaei-Zarchi, S., 2012, Synthesis of Zinc Oxide Nanoparticles
and Their Effect on The Compressive Strength and Setting Time Of Self-

Compacted Concrete Paste As Cementitious Composites, Int. J. Mol. Sci., 13
(4), 4340-4350.

Attia, D.A., Farag, A.M., Afifi, LK., and Darrag, A.M., 2015, Antimicrobial Effect
of Different Intracanal Medications on Various Microorganisms, Tanta Dent.
J, 12 (1), 41-47.

Badawy, M.E.L., and Rabea, E.I., 2011, A Biopolymer Chitosan and Its Derivatives
as Promising Antimicrobial Agents against Plant Pathogens and Their
Applications in Crop Protection, Int. J. Carbohydr. Chem., 2011 1-29.

Balbinot, G.S., Leitune, V.C.B., Zatta, K.C., Benin, T., Guterres, S.S., and Collares,
FM., 2023, Controlled Drug Delivery from Metronidazole-Containing
Bioactive Endodontic Cements, Dent. Mater., 39 (9), 839-845.

Barbot, V., Robert, A., Rodier, M.H., and Imbert, C., 2012, Update On Infectious
Risks Associated with Dental Unit Waterlines, FEMS Immunol. Med.
Microbiol., 65 (2), 196-204.

Beganskiené, A., Sirutkaitis, V., Juskénas, R., Kareiva, A., and Kurtinaitiené, M.,
2004, FTIR, TEM and NMR linvestigations of Stober Silica Nanoparticles,
Medziagotyra, 10 (4), 287-290.

Bingham, J., 2022, When and How Should I Use Antibiotic Cement in Primary and
Revision Joint Arthroplasty?, J. Arthroplasty, 37 (8), 1435-1437.

Bokov, D., Turki Jalil, A., Chupradit, S., Suksatan, W., Javed Ansari, M., Shewael,
[.H., Valiev, G.H., and Kianfar, E., 2021, Nanomaterial by Sol-Gel Method:
Synthesis and Application, Adv. Mater. Sci. Eng., 2021.

Bolhari, B., Meraji, N., Rezazadeh Sefideh, M., and Pedram, P., 2020, Evaluation
of The Properties of Mineral Trioxide Aggregate mixed with Zinc Oxide
Exposed to Different Environmental Conditions, Bioact. Mater., 5 (3), 516—
521.

Camilleri, J., 2007, Hydration Mechanisms of Mineral Trioxide Aggregate, Int.
Endod. J., 40 (6), 462-470.

Camilleri, J., Montesin, F.E., Di Silvio, L., and Pitt Ford, T.R., 2005, The Chemical
Constitution and Biocompatibility of Accelerated Portland Cement for



Kajian Pelepasan Metronidazol dari Mineral Trioksida Agregat Termodifikasi Nanopartikel ZnO yang
Terhidrasi dengan Larutan Kitosan
MARIA WAHYU EKA PUSPITA SIWI, Prof. Dr.rer.nat. Nuryono, M.S.; Prof. Indriana Kartini, S.Si., M.Si., Ph.D.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Endodontic Use, Int. Endod. J., 38 (11), 834—842.

Cervino, G., Laino, L., Amico, C.D., Russo, D., Nucci, L., Amoroso, G., Gorassini,
F., Tepedino, M., Terranova, A., Gambino, D., Mastroieni, R., Didem, M., and
Luca, T., 2020, Mineral Trioxide Aggregate Applications in Endodontics : A
Review, Eur. J. Dent., 14(4), 683-691.

Chang, S.S., Clair, B., Ruelle, J., Beauchéne, J., Di Renzo, F., Quignard, F., Zhao,
G.J., Yamamoto, H., and Gril, J., 2009, Mesoporosity as a New Parameter for
Understanding Tension Stress Generation in Trees, J. Exp. Bot., 60 (11), 3023-
3030.

Chang, S.W., 2018, Chemical Composition and Porosity Characteristics of Various
Calcium Silicate-Based Endodontic Cements, Bioinorg. Chem. Appl., 2018 1—
6.

Chauhan, P.D., 2008, Applications of Chitosan in textile - A review, Man-Made
Text. India, 51 (5), 155-156.

Chouchene, F., Masmoudi, F., Baaziz, A., Maatouk, F., and Ghedira, H., 2021,
Antibiotic Mixtures in Noninstrumental Endodontic Treatment of Primary
Teeth with Necrotic Pulps: A Systematic Review, Int. J. Dent., 2021, 1-12.

Collier, N.C., 2016, Transition And Decomposition Temperatures of Cement Phases
- a Collection of Thermal Analysis Data, Ceram. Silikaty, 60 (4), 338-343.

Colombo, V.A.P., Magalhaes, C.B., Hartenbach, F.A.R.R., Martins do Souto, R.,
and Maciel da Silva-Boghossian, C., 2015, Periodontal-Disease-Associated
Biofilm: a Reservoir for Pathogens of Medical Importance, Microb. Pathog.,
94 27-34.

Cooper, L., Stankiewicz, N., Sneddon, J., Seaton, R.A., and Smith, A., 2022,
Indications For The Use of Metronidazole In The Treatment of Non-
Periodontal Dental Infections: a Systematic Review, JAC-Antimicrobial
Resist., 4 (4), .

Dalimunthe, G.I., and Muchlisyam, M., 2018, Mikroenkapsulasi Metronidazol
Menggunakan Hemiselulosa Tongkol Jagung (Zea Mays L.) dengan Metode
Gelasi lonik, Talent. Conf- Ser. Trop. Med., 1 (3), 067-073.

Dash, S., Murthy, P.N., Nath, L., and Chowdhury, P., 2010, Kinetic Modeling on
Drug Release from Controlled Drug Delivery Systems, Acta Pol. Pharm. -
Drug Res., 67 (3), 217-223.

Davies, J., 1998, Antibiotic Resistance in Mycobacteria, Novartis Found. Symp., 7
(217), 195-208.

Desai, N., Rana, D., Salave, S., Gupta, R., Patel, P., Karunakaran, B., Sharma, A.,
Giri, J., Benival, D., and Kommineni, N., 2023, Chitosan: a Potential
Biopolymer in Drug Delivery and Biomedical Applications, Pharmaceutics,

15 (4),1-68.



Kajian Pelepasan Metronidazol dari Mineral Trioksida Agregat Termodifikasi Nanopartikel ZnO yang
Terhidrasi dengan Larutan Kitosan
MARIA WAHYU EKA PUSPITA SIWI, Prof. Dr.rer.nat. Nuryono, M.S.; Prof. Indriana Kartini, S.5i., M.Si., Ph.D.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Dewi, F., Asrianti, D., and Margono, A., 2017, Microleakage Evaluation of
Modified Mineral Trioxide Aggregate Effect Toward Marginal Adaptation on
Cervical Dentin Perforation, Int. J. Appl. Pharm., 9 (2), 10—13.

Dingsdag, S.A., and Hunter, N., 2018, Metronidazole: an Update On Metabolism,
Structure-Cytotoxicity and Resistance Mechanisms, J. Antimicrob.
Chemother., 73 (2), 265-279.

Dione, N., Khelaifia, S., Lagier, J.C., and Raoult, D., 2015, The Aerobic Activity
Of Metronidazole against Anaerobic Bacteria, Int. J. Antimicrob. Agents, 45
(5), 537-540.

Ditommaso, S., Giacomuzzi, M., Ricciardi, E., Memoli, G., and Zotti, C.M., 2019,
Colonization by Pseudomonas aeruginosa of Dental Unit Waterlines and Its
Relationship with Other Bacteria: Suggestions for Microbiological
Monitoring, J. Water Health, 17 (4), 532-539.

Djearamane, S., Loh, Z.C., Lee, J.J., Wong, L.S., Rajamani, R., Luque, P.A., Gupta,
PK., and Liang, S.X.T., 2022, Remedial Aspect of Zinc Oxide Nanoparticles
Against Serratia marcescens and Enterococcus faecalis, Front. Pharmacol.,
13 (June), 1-13.

Drabczyk, A., Kud, S., Magdalena, G., and Magdalena, K., 2020, Physicochemical
Investigations of Chitosan-Based Hydrogels Containing Aloe Vera Designed
for Biomedical Use,Materials., 13(3073), 1-20.

Eltohamy, M., Kundu, B., Moon, J., Lee, H.Y., and Kim, H.-W., 2018, Anti-bacterial
Zinc-Doped Calcium Silicate Cements: Bone filler, Ceram. Int., 44 (11),
13031-13038.

Fa’izzah, M., Widjijono, W., Kamiya, Y., and Nuryono, N., 2020, Synthesis And
Characterization of White Mineral Trioxide Aggregate Using Precipitated
Calcium Carbonate Extracted from Limestone, Key Eng. Mater., 840, 330—
335.

Fahrurroji, A., Setyawan, A., and Wijianto, B., 2019, Formulasi dan Evaluasi
Hidrogel Mukoadhesif Metronidazol Menggunakan Kombinasi Kitosan dan
Natrium Karboksimetilselulosa Menggunakan Desain Faktorial, J. Farm. Dan
Ilmu Kefarmasian Indones., 6 (1), 8.

Fakhri, E., Eslami, H., Maroufi, P., Pakdel, F., Taghizadeh, S., Ganbarov, K.,
Yousefi, M., Tanomand, A., Yousefi, B., Mahmoudi, S., and Kafil, H.S., 2020,
Chitosan Biomaterials Application in Dentistry, Int. J. Biol. Macromol., 162
956-974.

Frangipani, E., Slaveykova, V.I., Reimmann, C., and Haas, D., 2008, Adaptation of
Aerobically Growing Pseudomonas aeruginosa to Copper Starvation, J.
Bacteriol., 190 (20), 6706—6717.

Gendron, R., Grenier, D., and Maheu-Robert, L.F., 2000, The Oral Cavity as A
Reservoir of Bacterial Pathogens for Focal Infections, Microbes Infect., 2 (8),



Kajian Pelepasan Metronidazol dari Mineral Trioksida Agregat Termodifikasi Nanopartikel ZnO yang
Terhidrasi dengan Larutan Kitosan
MARIA WAHYU EKA PUSPITA SIWI, Prof. Dr.rer.nat. Nuryono, M.S.; Prof. Indriana Kartini, S'Si., M.Si., Ph.D.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

897-906.

Ghadafi, M., Santosa, S.J., Kamiya, Y., and Nuryono, N., 2020, Free Na and Less
Fe Compositions Of SiO» Extracted from Rice Husk Ash as the Silica Source
For Synthesis of White Mineral Trioxide Aggregate, Key Eng. Mater., 840,
311-317.

Gijo, J., K, PK., S, S.G., Surya, K., and Bala, K.R., 2015, Enterococcus Faecalis,
a Nightmare to Endodontist: a Systematic Review, African J. Microbiol. Res.,
9 (13), 898-908.

Grover, C., and Shetty, N., 2015, Evaluation of Calcium Ion Release and Change in
pH On Combining Calcium Hydroxide with Different Vehicles, Contemp.
Clin. Dent., 5 (4), 434-439.

Guarnieri, A., Triunfo, M., Scieuzo, C., lanniciello, D., Tafi, E., Hahn, T., Zibek, S.,
Salvia, R., De Bonis, A., and Falabella, P., 2022, Antimicrobial Properties of
Chitosan from Different Developmental Stages of the Bioconverter Insect
Hermetia Illucens, Sci. Rep., 12 (1), 1-12.

Guleria, H., Sharma, M., Manhotra, A., Sharma, S., Bavoria, U., Batt, S.-D., Hamid,
D., and Nissar, A., Mineral Trioxide Aggregate, Int. J. Adv. Multidiscip. Res.,
8(3), 6667-6672.

Gunalan, S., Rajeshwari, S., and Venckatesh, R., 2011, Green Synthesis of Zinc
Oxide Nanoparticles by Aloe Barbadensis Miller Leaf Extract: Structure and
Optical Properties, Mater. Res. Bull., 46 (12), 2560-2566.

Ha, W.N., Nicholson, T., Kahler, B., and Walsh, L.J., 2017, Mineral Trioxide
Aggregate - A Review of Properties and Testing Methodologies, Materials
(Basel)., 10 (11), 1-18.

Haapasalo, M., Qian, W., Portenier, 1., and Waltimo, T., 2007, Effects of Dentin on
the Antimicrobial Properties of Endodontic Medicaments, J. Endod., 33 (8),
917-925.

Halim, A., Octavia, M.D., and Indriyani, R., 2012, Pengaruh Besar Ukuran Partikel
terhadap Sifat — Sifat Tablet Metronidazol, J. Farm. Higea, 4 (2), 74-92.

Hamad, A.M., and Mahmood Atiyea, Q., 2021, In Vitro Study Of The Effect Of
Zinc Oxide Nanoparticles on Streptococcus mutans Isolated From Human
Dental Caries, J. Phys. Conf. Ser., 1879 (2), .

Harry Webb, D., Marrero, C., Ellis, H., Merriwether, L., and Dove, A.D.M., 2013,
a Simple Reagent-Free Spectrophotometric Assay for Monitoring
Metronidazole Therapy in Aquarium Water, J. Aquat. Anim. Health, 25 (3),
165-170.

Harugade, A., Sherje, A.P., and Pethe, A., 2023, Chitosan: A Review On Properties,
Biological Activities and Recent Progress in Biomedical Applications, React.
Funct. Polym., 191, 105634.



Kajian Pelepasan Metronidazol dari Mineral Trioksida Agregat Termodifikasi Nanopartikel ZnO yang
Terhidrasi dengan Larutan Kitosan
MARIA WAHYU EKA PUSPITA SIWI, Prof. Dr.rer.nat. Nuryono, M.S.; Prof. Indriana Kartini, S’Si., M.Si., Ph.D.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

I, S.T., Pitchiah, S., Suresh, V., and Ramasamy, P., 2023, Synthesis of Zinc Oxide
Nanoparticles From Aqueous Extract of Avicennia marina Mangrove Leaves
and Their Antibacterial Activities Against Oral Pathogens,15 (10), .

Ibrahim, M.A., Neo, J., Esguerra, R.J., and Fawzy, A.S., 2015, Characterization of
Antibacterial and Adhesion Properties of Chitosan-Modified Glass Ionomer
Cement, J. Biomater. Appl., 30 (4), 409-419.

Ikrom, T.R Denok, A., A Reni, W., B Bintang, P., N Rafika, T., and Wasito, 2014,
Studi In Vitro Ekstrak Etanol Daun Kamboja (Plumeria alba) sebagai Anti
Aeromonas hydrophila, J. Sain Vet., 32 (1), 105-116.

Irmawati, Kamboya, P. P., Masyhudi, Kuntari, I. D., dan Yani. S., 2023, Pengaruh
Antibiotik Metronidazole, Ciprofloxacin, dan Oxytetracycline terhadap

Bakteri Enterococcus faecalis dengan Metode Difusi Disk, Jurnal Verdure,
5(1), 18-25.

Ismaiel Saraya, M.E.-S., and Rokbaa, H.H.A.E.-L., 2017, Formation and
Stabilization of Vaterite Calcium Carbonate by Using Natural Polysaccharide,
Adv. Nanoparticles, 06 (04), 158—182.

Jackson, T.C., Agboke, A.A., Udofa, E.J., Ucheokoro, A.S., Udo, B.E., and
Ifekpolugo, N.L., 2019, Characterization and Release Kinetics of
Metronidazole Loaded Silver Nanoparticles Prepared from Carica Papaya
Leaf Extract, Adv. Nanoparticles, 08 (03), 47-54.

Javidi, M., Zarei, M., Naghavi, N., Mortazavi, M., and Nejat, A., 2014, Zinc Oxide
Nano-Particles as Sealer In Endodontics and Its Sealing Ability, Contemp.
Clin. Dent., 5 (1), 20-24.

Jongpradist, P., Homtragoon, W., Sukkarak, R., Kongkitkul, W., and Jamsawang,
P., 2018, Efficiency of Rice Husk Ash as Cementitious Material in High-
Strength Cement-Admixed Clay, Adv. Civ. Eng., 2018, 1-11.

Kady, E. El, 2019, Chitin, Chitosan and Glucan, Properties and Applications, World
J. Agric. Soil Sci., 3 (1), 1-19.

Kalra, K., Chhabra, V., and Prasad, N., 2022, Antibacterial Activities of Zinc Oxide
Nanoparticles: a Mini Review, J. Phys. Conf. Ser., 2267 (1), 1-12.

Kamali, A., Javadpour, S., Javid, B., Kianvash Rad, N., and Naddaf Dezfuli, S.,
2017, Effects of Chitosan and Zirconia On Setting Time, Mechanical Strength,

and Bioactivity of Calcium Silicate-Based Cement, Int. J. Appl. Ceram.
Technol., 14 (2), 135-144.

Kamonkhantikul, K., Arksornnukit, M., and Takahashi, H., 2017, Antifungal,
Optical, and Mechanical Properties of Polymethylmethacrylate Material
Incorporated with Silanized Zinc Oxide Nanoparticles, Int. J. Nanomedicine,
12, 2353-2360.

Kayaoglu, G., and Orstavik, D., 2004, Virulence Factors of Enterococcus faecalis:



Kajian Pelepasan Metronidazol dari Mineral Trioksida Agregat Termodifikasi Nanopartikel ZnO yang
Terhidrasi dengan Larutan Kitosan
MARIA WAHYU EKA PUSPITA SIWI, Prof. Dr.rer.nat. Nuryono, M.S.; Prof. Indriana Kartini, S.Si., M.Si., Ph.D.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Relationship to Endodontic Disease, Crit. Rev. Oral Biol. Med., 15 (5), 308—
320.

Kida, D., Karolewicz, B., Junka, A., Sender-Janeczek, A., Dus, 1., Marciniak, D.,
and Szulc, M., 2019, Metronidazole-Loaded Porous Matrices for Local

Periodontitis Treatment: in Vitro Evaluation and in Vivo Pilot Study, Appl.
Sci., 9 (21), .

Kumar, G., Chaudhary, K., Mogha, N.K., Kant, A., and Masram, D.T., 2021,
Extended Release of Metronidazole Drug Using Chitosan/Graphene Oxide
Bionanocomposite Beads as the Drug Carrier, ACS Omega, 6 (31), 20433—
20444,

Kumar, M., Bansal, M., and Garg, R., 2020, An Overview of Beneficiary Aspects
of Zinc Oxide Nanoparticles on Performance of Cement Composites, Mater.
Today Proc., 43, 892—898.

Kumari, S., Mittal, A., Dadu, S., Dhaundiyal, A., Abraham, A., and Yendrembam,
B., 2018, Comparative Evaluation of Physical and Chemical Properties of
Calcium Silicate - Based Root - End Filling Materials ( Mineral Trioxide
Aggregate and Biodentine ): An in vitro Study, Indian. J. Dent., 10(4), 197—
202.

Kurdowski, W., 2014, Cement and concrete chemistry, Springer, New York.

Lafayette, W., 1989, A Simple Equation for the Description of Solute Release. III.
Coupling of Diffusion and Relaxation, /nt. J. Pharm, 57, 169-172.

Li, Q., and Coleman, N.J., 2015, The Hydration Chemistry of ProRoot MTA, Dent.
Mater. J., 34 (4), 458-465.

Li, X., and Scrivener, K.L., 2022, Impact of ZnO on C3S Hydration and C-S-H
Morphology at Early Ages, Cem. Concr. Res., 154, 106734.

Li, Y., Wang, Y., Chen, X., Jiang, W., Jiang, X., Zeng, Y., Li, X., Feng, Z., Luo, J.,
and Zhang, L., 2020, Antimicrobial Peptide GH12 as Root Canal Irrigant
Inhibits Biofilm and virulence of Enterococcus faecalis, Int. Endod. J., 53 (7),
948-961.

Lin, M., Chen, C., Wu, 1., and Ding, S., 2020, Enhanced Antibacterial Activity of
Calcium Silicate-Based Hybrid Cements For Bone Repair, Mater. Sci. Eng. C,
110 (February), 110727.

Lindenberg, M., Kopp, S., and Dressman, J.B., 2004, Classification of Orally
Administered Drugs On the World Health Organization Model List Of
Essential Medicines According to the Biopharmaceutics Classification
System, Eur. J. Pharm. Biopharm., 58 (2), 265-278.

Ling, Y., Zhang, P., Wang, J., Taylor, P., and Hu, S., 2020, Effects of Nanoparticles
On Engineering Performance of Cementitious Composites Reinforced with
PVA Fibers, 504-514.



Kajian Pelepasan Metronidazol dari Mineral Trioksida Agregat Termodifikasi Nanopartikel ZnO yang
Terhidrasi dengan Larutan Kitosan
MARIA WAHYU EKA PUSPITA SIWI, Prof. Dr.rer.nat. Nuryono, M.S.; Prof. Indriana Kartini, S’Si., M.Si., Ph.D.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Listrianah, Zainur, R.A., dan Hisata, L.S., 2018, Gambaran Karies Gigi Molar
Pertama Permanen Pada Siswa-Siswi Sekolah Dasar Negeri 13 Palembang
Tahun 2018, J. Kesehatan Poltekkes Palembang, 13 (2), 136-149.

Liu, J.,, Jin, H., Gu, C., and Yang, Y., 2019, Effects of Zinc Oxide Nanoparticles On
Early-Age Hydration and the Mechanical Properties of Cement Paste, Constr.
Build. Mater., 217, 352-362.

Liu, X.F., Guan, Y.L., Yang, D.Z., Li, Z., and Yao, K. De, 2001, Antibacterial Action
of Chitosan and Carboxymethylated Chitosan, J. Appl. Polym. Sci., 79 (7),
1324-1335.

Lo, S., Edlund, C., and Nord, C.E., 2010, Metronidazole Is Still the Drug of Choice
for Treatment of Anaerobic Infections,50 (Suppl 1), .

Mahfouz, N.M., and Hassan, M.A., 2010, Synthesis, Chemical and Enzymatic
Hydrolysis, and Bioavailability Evaluation in Rabbits of Metronidazole
Amino Acid Ester Prodrugs with Enhanced Water Solubility, J. Pharm.
Pharmacol., 53 (6), 841-848.

Malhan, S., and Gobindgarh, M., 2021, Mineral trioxide aggregate : A review, Int.
J. Health. Sci., 5, 215-223.

Mariyam, M., Sunarintyas, S., and Nuryono, N., 2023, Improving Mechanical,
Biological, and Adhesive Properties of Synthesized Mineral Trioxide
Aggregate by Adding Chitosan, /norg. Chem. Commun., 149, 110446.

Mariyam, M., Sunarintyas, S., Yuliatun, L., Irnawati, D., Hatmanto, A.D., and
Nuryono, N., 2024, Physicochemical and Antibacterial Properties of
ZnO/Chitosan-Modified Mineral Trioxide Aggregate Composites, Case Stud.
Chem. Environ. Eng., 9, 100749.

Megalai, S.M., Manjula, P., Manonmani, K.N., Kavitha, N., and Baby, N., 2012,
Metronidazole: A Corrosion Inhibitor for Mild Steel in Aqueous Environment,
Port. Electrochim. Acta, 30 (6), 395-403.

Mishra, M., 2016, Handbook of Encapsulation and Controlled Release, Springer,
New York.

Mohamed, B.M., and Sharp, J.H., 2002, Kinetics and Mechanism of Formation of
Tricalcium Aluminate, CazAl.O¢, Thermochim. Acta, 388 (1-2), 105—114.

Mohammadi, Z., and Dummer, PM.H., 2011, Properties and Applications of
Calcium Hydroxide in Endodontics and Dental Traumatology, Int. Endod. J.,
44 (8), 697-730.

Mohammadi, Z., Giardino, L., Palazzi, F., and Shalavi, S., 2012, Antibacterial
Activity of a New Mineral Trioxide Aggregate-Based Root Canal Sealer, /nt.
Dent. J., 62 (2), 70-73.

Mooduto, L., and Andani, S., 2021, Effectiveness of Sealer Combination Zinc
Oxide (ZnO) with Red Pine (Pinus densiflora) on Viscosity and Solubility



Kajian Pelepasan Metronidazol dari Mineral Trioksida Agregat Termodifikasi Nanopartikel ZnO yang
Terhidrasi dengan Larutan Kitosan
MARIA WAHYU EKA PUSPITA SIWI, Prof. Dr.rer.nat. Nuryono, M.S.; Prof. Indriana Kartini, S.Si., M.Si., Ph.D.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

(Laboratory Experimental), J. Conserv. Dent., 11(1), 6-10.

Moradpoor, H., Safaei, M., Mozaffari, H.R., Sharifi, R., Imani, M.M., Golshah, A.,
and Bashardoust, N., 2021, An Overview of Recent Progress in Dental
Applications of Zinc Oxide Nanoparticles, RSC Adv., 11 (34), 21189-21206.

Morales-Melgares, A., Casar, Z., Moutzouri, P., Venkatesh, A., Cordova, M., Kunhi
Mohamed, A., Scrivener, K.L., Bowen, P., and Emsley, L., 2022, Atomic-Level
Structure of Zinc-Modified Cementitious Calcium Silicate Hydrate, J. Am.
Chem. Soc., 144 (50), 22915-22924.

Mousavi, S.A., Ghotaslou, R., Khorramdel, A., Akbarzadeh, A., and Aeinfar, A.,
2020, Antibacterial and Antifungal Impacts of Combined Silver, Zinc Oxide,
and Chitosan Nanoparticles within Tissue Conditioners of Complete Dentures
In Vitro, Ir. J. Med. Sci., 189 (4), 1343—1350.

Nazir, S., Zaka, M., Adil, M., Abbasi, B.H., and Hano, C., 2018, Synthesis,
Characterisation and Bactericidal Effect of ZnO Nanoparticles Via Chemical
and Bio-Assisted (Silybum Marianum In Vitro Plantlets and Callus Extract)
Methods: A Comparative Study, IET Nanobiotechnology, 12 (5), 604—608.

Nigam, A., and Pawar, S.J., 2019, Synthesis and Characterization of ZnO
nanoparticles to Optimize Drug Loading and Release Profile for Drug
Delivery Applications, Mater. Today Proc., 26 2625-2628.

Nimbeni, S.B., Nimbeni, B.S., and Divakar, D.D., 2021, Role of Chitosan in
Remineralization of Enamel and Dentin : A Systematic Review,.

Oztiirk, Z., Bal, C., Giingérmiis, M., and Aksoy, M., 2023, Effects Of A
Mineralization-Promoting Peptide On the Physical and Chemical Properties of
Mineral Trioxide Aggregate, J. Mech. Behav. Biomed. Mater., 138, 1-8.

Padhee, G., and Mohanty, S., 2020, Mineral Trioxide Aggregate v/s Calcium
Hydroxide: A Review Article, Indian J. Forensic Med. Toxicol., 14 (4), 9064—
9067.

Parirokh, M., and Torabinejad, M., 2010, Mineral Trioxide Aggregate: A
Comprehensive Literature Review-Part II1: Clinical Applications, Drawbacks,
and Mechanism of Action, J. Endod., 36 (3), 400—413.

Pelliccioni, G.A., Vellani, C.P., and Gatto, M.R.A., 2007, Proroot Mineral Trioxide
Aggregate Cement Used as a Retrograde Filling without Addition of Water :
An In Vitro Evaluation of Its Microleakage,33 (9), 1082—1085.

Permatasari, G., Antari, G.Y., dan Yuli astuti, L. P. S., 2023, Edukasi Gosok Gigi
Pada Murid TK Di TK Sari Asih Sumbawa Besar, Jurnal Pengabdian
Masyarakat Indonesia., 2(1), 15-21.

Pietrzycka, K., Radwanski, M., Hardan, L., Bourgi, R., Mancino, D., Haikel, Y.,
and Lukomska-Szymanska, M., 2022, The Assessment of Quality of the Root
Canal Filling and the Number of Visits Needed for Completing Primary Root



Kajian Pelepasan Metronidazol dari Mineral Trioksida Agregat Termodifikasi Nanopartikel ZnO yang
Terhidrasi dengan Larutan Kitosan
MARIA WAHYU EKA PUSPITA SIWI, Prof. Dr.rer.nat. Nuryono, M.S.; Prof. Indriana Kartini, S.Si., M.Si., Ph.D.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Canal Treatment by Operators with Different Experience, Bioengineering, 9
(9), 1-15.

Pino, P., Bosco, F., Mollea, C., and Onida, B., 2023, Antimicrobial Nano-Zinc
Oxide Biocomposites for Wound Healing Applications: A Review,
Pharmaceutics, 15 (3), .

Pothakamury, U.R., and Barbosa-Canovas, G. V., 1995, Fundamental Aspects of
Controlled Release in Foods, Trends Food Sci. Technol., 6 (12), 397-406.

Pushpalatha, C., Suresh, J., Gayathri, V.S., Sowmya, S. V., Augustine, D.,
Alamoudi, A., Zidane, B., Mohammad Albar, N.H., and Patil, S., 2022, Zinc
Oxide Nanoparticles: A Review on Its Applications in Dentistry, Front.
Bioeng. Biotechnol., 10, 1-9.

Queiroz, M.F., Rachel, K., Melo, T., Sabry, D.A., Sassaki, G.L., Alexandre, H., and
Rocha, O., 2015, Does the Use of Chitosan Contribute to Oxalate Kidney
Stone Formation, Mar. Drugs., 13, 141-158.

Rahman, [.LW., RN, R.N.F., Ka’bah, Kristiana, H.N., and Dirga, A., 2022, Potensi
Ekstrak Daun Jambu Biji (Psidium guajava) dalam Menghambat Pertumbuhan
Serattia marcescens, J. [lmu Alam dan Lingkung., 13 (1), 14-22.

Raj, N.B., PavithraGowda, N.T., Pooja, O.S., Purushotham, B., Kumar, M.R.A.,
Sukrutha, S.K., Ravikumar, C.R., Nagaswarupa, H.P., Murthy, H.C.A., and
Boppana, S.B., 2021, Harnessing ZnO Nanoparticles for Antimicrobial and
Photocatalytic Activities, J. Photochem. Photobiol., 6, 100021.

Rajkumar, Igbal, M.M., Tadmale, T., and Saraswat, R., 2019, Effect of Polymers
On Metronidazole Anti-Amoebic Tablets On Colon Drug Delivery,7 (3), 16—
27.

Rakshanaa, T.V.R., and Geetha, R. V., 2017, Evaluation of antimicrobial action of
honey on cariogenic bacteria - an in vitro study, J. Pharm. Sci. Res., 9 (5), 705—
707.

Ren, X., Zhang, W., and Ye, J., 2017, Cement and Concrete Research FTIR study
on the polymorphic structure of tricalcium silicate, Cem. Concr. Res., 99 , 129—
136.

Rukmo, M., Wardhana, D.V., and Budi, A.T., 2008, Daya Antibakteri Kombinasi
Metronidazol, Siprofloksasin, dan Minosiklin terhadap Enterococcus faecalis
(The Antimicrobial Effect of Combined Metronidazole, Ciprofloxacin, And
Minocycline Against Enterococcus faecalis), J. [lmu Konserv. Gigi, 1, 23-28.

Sabir, S., Arshad, M., and Chaudhari, S.K., 2014, Zinc Oxide Nanoparticles for
Revolutionizing Agriculture: Synthesis and Applications, Sci. World J., 2014.

Saha, A., Mallineni, S.K., Kamatham, R. lakshmi, and Nuvvula, S., 2016, Clinical
Uses of Metronidazole in Paediatric Dentistry, Int. J. Pharma Res. Heal. Sci.,
4 (4), 1276-1279.



Kajian Pelepasan Metronidazol dari Mineral Trioksida Agregat Termodifikasi Nanopartikel ZnO yang
Terhidrasi dengan Larutan Kitosan
MARIA WAHYU EKA PUSPITA SIWI, Prof. Dr.rer.nat. Nuryono, M.S.; Prof. Indriana Kartini, S.Si., M.Si., Ph.D.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Saikia, C., and Gogoi, P., 2015, Chitosan: A Promising Biopolymer in Drug
Delivery Applications, J. Mol. Genet. Med., 1-10.

Saraswathy, V., and Song, H.W., 2007, Improving the durability of concrete by
using inhibitors, Build. Environ., 42 (1), 464-472.

Sari, D.P., and Abdassah, M., 2017, Review Article: Efek Kitosan Terhadap Kontrol
Pelepasan Obat, Farmaka, 15 (2), 53—66.

Sari, E., Rahmawan, D., Sahara, M., Studi, P.S., and Gigi Fakultas Kedokteran Gigi,
K., 2021, Antibacterial Activity of Red Dragon Fruit’s Peel (Hylocerus
Polyrhizus) Againts Enterococcus faecalis In Vitro, J. Wiyata, 8, 95-102.

Sariyem, Sutomo, B dan Varianti, F. M., 2018, The Causal Factors of Periapical and
Pulp Disease Among Senior Community of Kagok Community Health Center
Semarang Disease and Periapical Tissue in The Elderly, J. Kesehat. Gigi, 05
(1) 52-60.

Sarkar, N.K., Caicedo, R., Ritwik, P., Moiseyeva, R., and Kawashima, 1., 2005,
Physicochemical Basis of the Biologic Properties of Mineral Trioxide
Aggregate, J. Endod., 31 (2), 97-100.

Segura-Egea, J.J., Gould, K., Sen, B.H., Jonasson, P., Cotti, E., Mazzoni, A., Sunay,
H., Tjdderhane, L., and Dummer, P.M.H., 2017, Antibiotics in Endodontics: A
review, Int. Endod. J., 50 (12), 1169-1184.

Sekhi, R.J., 2022, Pseudomonas aeruginosa: a Review Article, Eur. Sch. J., 3(3),
78—84.

Senba, M., and Watanabe, K., 2015, Possibility Of Novel Therapeutic Strategy For
Multidrug Resistant Pseudomonas aeruginosa Using Bactericidal Activity in
Streptococcus Sanguinis Secretion, Sci. Against Microb. Pathog. Commun.
Curr. Technol. Adv. A. Medez-Vilas, (May), 706-713.

Shahpari, O., Mousavian, A., Elahpour, N., Malahias, M.A., Ebrahimzadeh, M.H.,
and Moradi, A., 2020, the Use of Antibiotic Impregnated Cement Spacers In
The Treatment Of Infected Total Joint Replacement: Challenges and
achievements, Arch. Bone Jt. Surg., 8 (1), 11-20.

Shamsaei, E., Basquiroto de Souza, F., Sagoe-Crentsil, K., and Duan, W., 2022,
ZIF-8 Derived ZnO—calcium Silicate Mesoporous Structures: Synthesis and
Photocatalytic Activity, Microporous. Mesoporous Mater., 332, 111702.

Shanmugam, A., Kathiresan, K., and Nayak, L., 2016, Preparation, Characterization
And Antibacterial Activity of Chitosan and Phosphorylated Chitosan from
Cuttlebone of Sepia kobiensis, Biotechnol. Reports, 9, 25-30.

Shashank, S., Jaiswal, S., Nikhil, V., Gupta, S., Mishra, P., and Raj, S., 2019,
Comparative pH and Calcium Ion Release in Newer Calcium Silicate-Based
Root Canal Sealers, Endodontology, 31 (1), 29-33.

Shchelik, 1.S., Sieber, S., and Gademann, K., 2020, Green Algae as a Drug Delivery



Kajian Pelepasan Metronidazol dari Mineral Trioksida Agregat Termodifikasi Nanopartikel ZnO yang
Terhidrasi dengan Larutan Kitosan ~
MARIA WAHYU EKA PUSPITA SIWI, Prof. Dr.rer.nat. Nuryono, M.S.; Prof. Indriana Kartini, S.Si., M.Si., Ph.D.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

System for the Controlled Release of Antibiotics, Chem. - A Eur. J., 26 (70),
16644—-16648.

Shehab, N.F., and , Nadia H. Hasan, H.K.I., 2024, Investigating the Effect of
Selenium Nanoparticles on Mineral Trioxide Aggregates as a Promising Novel
Dental Material, 14 (1), 16-27.

Shenoy, S., and Mala, K., 2006, Enterococcus faecalis: An Endodontic Pathogen.,
Endodontics., 11-13.

Silatikunsatid, T., Jaitanong, N., and Narksitipan, S., 2018, A study On Influence
Of Zinc Oxide in Cement Composite Materials, Key Eng. Mater., 772, 95-99.

Singh, M., Shivalingam, C., Blessy, S., Sekaran, S., Sasanka, K., and Ganapathy,
D., 2023, Zinc and Silver-Infused Calcium Silicate Cement: Unveiling
Physicochemical Properties and In Vitro Biocompatibility, Cureus, 15 (11), .

Singla, D., Kataria, B., and Kaur, U., 2021, How to Cite: Root Canal Cleaning and
Shaping : A review, Retrieved from Int. J. Heal. Sci., 5 (S1), 95-112.

Sipert, C.R., Hussne, R.P., Nishiyama, C.K., and Torres, S.A., 2005, In Vitro
Antimicrobial Activity Of Fill Canal , Sealapex , Mineral Trioxide Aggregate
, Portland cement and EndoRez, Int. Endo. J., 38(8), 539-543.

Suardi, H.N., 2014, Antibiotik dalam Dunia Kedokteran Gigi, Cakradonya Dent.
J.,6(2),678-744.

Tawil, P.Z., and Galicia, J., 2015, Mineral Trioxide Aggregate (MTA): Its History,
Composition, and Clinical Applications, Compend. Contin. Educ. Dent., 36(4),
247-264.

Teixeira-Costa, B.E., and Andrade, C.T., 2021, Chitosan as a Valuable Biomolecule
From Seafood Industry Waste in the Design of Green Food Packaging,
Biomolecules, 11 (11) .

Thangapandi, K., Anuradha, R., Archana, N., Muthuraman, P., Awoyera Paul, O.,
and Gobinath, R., 2020, Experimental Study on Performance of Hardened
Concrete Using Nano Materials, KSCE J. Civ. Eng., 24 (2), 596—602.

Toledano, M., Osorio, E., Aguilera, F.S., Munoz-Soto, E., Toledano-Osorio, M.,
Lopez-Lopez, M.T., Medina-Castillo, A.L., Carrasco-Carmona, A., and
Osorio, R., 2020, Polymeric Nanoparticles for Endodontic Therapy, J. Mech.
Behav. Biomed. Mater., 103 (December 2019), .

Torabinejad, M., Hong, C.U., McDonald, F., and Pitt Ford, T.R., 1995, Physical And
Chemical Properties of A New Root-End Filling Material, J. Endod., 21 (7),
349-353.

Tripathi, R., Cohen, S., and Khanduri, N., 2020, Coronal Tooth Discoloration After
the Use of White Mineral Trioxide Aggregate, Clin. Cosmet. Investig. Dent.,
12 409-414.



Kajian Pelepasan Metronidazol dari Mineral Trioksida Agregat Termodifikasi Nanopartikel ZnO yang
Terhidrasi dengan Larutan Kitosan
MARIA WAHYU EKA PUSPITA SIWI, Prof. Dr.rer.nat. Nuryono, M.S.; Prof. Indriana Kartini, $.Si., M.Si., Ph.D.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Tsesis, 1., Elbahary, S., Venezia, N.B., and Rosen, E., 2017, Bacterial Colonization
In The Apical Part Of Extracted Human Teeth Following Root-End Resection
And Filling: A Confocal Laser Scanning Microscopy Study, Clin. Oral.
Invest., 22,267-274.

Ustun, Y., Sagsen, B., Durmaz, S., and Percin, D., 2013, In Vitro Antimicrobial
Efficiency Of Different Root Canal Sealers Against Enterecoccus faecalis,
Eur. J. Gen. Dent., 2 (02), 134—138.

Vakil, N., Kaur, B., Chhoker, V.K., Singh, A., and Venkatesan, M., 2019,
Antibacterial Property of Biodentine and Mineral Trioxide Aggregate Cement
Against Streptococcus and Enterococcus, Saudy. J. Oral. Dent. Res., 4(6), 388-
391.

Varelas, C.G., Dixon, D.G., and Steiner, C.A., 1995, Zero-Order Release from
Biphasic Polymer Hydrogels, J. Control. Release, 34 (3), 185-192.

Voicu, G., Badanoiu, A.l., Ghitulica, C.D., and Andronescu, E., 2012, Sol-Gel
Synthesis Of White Mineral Trioxide Aggregate with Potential Use as
Biocement, Dig. J. Nanomater. Biostructures, 7 (4), 1639—1646.

Wahyuningsih, N., and Zulaika, E., 2019, Perbandingan Pertumbuhan Bakteri
Selulolitik pada Media Nutrient Broth dan Carboxy Methyl Cellulose, J. Sains
dan Seni ITS, 7 (2), 7-9.

Walianto, A.P., Lastianny, S.P., and Hendrawati, H., 2022, Bacteria Inhibition of
Platelet Concentrates with and without Pre-Centrifugation Metronidazole

Incorporation On Aggregatibacter Actinomycetemcomitans, Odonto Dent. J.,
9(2), 183.

Wang, N., Ji, Y., Zhu, Y., Wu, X., Mei, L., Zhang, H., Deng, J., and Wang, S., 2020,
Antibacterial Effect of Chitosan and Its Derivative On Enterococcus faecalis
associated with endodontic infection, Exp. Ther. Med., 3805-3813.

Wang, P., Qiao, G., Zhang, Y., Hou, D., Zhang, J., Wang, M., Wang, X., and Hu, X.,
2020, Molecular Dynamics Simulation Study On Interfacial Shear Strength
Between Calcium-Silicate-Hydrate and Polymer Fibers, Constr. Build. Mater.,
257, 119557.

Widyasari, R., Halim, W.H., Sidiga, A.N., and Wedagama, D.M., 2021,
Antibacterial Effectiveness of Lime Leaves (Citrus Hystrix Dc) Ethanol
Extract On Enterococcus faecalis Bacteria, Interdental J. Kedokt. Gigi, 17 (2),
89-96.

Wong, J., Manoil, D., Ndsman, P., Belibasakis, G.N., and Neelakantan, P., 2021,
Microbiological Aspects of Root Canal Infections and Disinfection Strategies:

An Update Review on the Current Knowledge and Challenges, Front. Oral
Heal., 2, 1-19 .

Yadav, P., Chaudhary, S., Saxena, R.K., Talwar, S., and Yadav, S., 2017, Evaluation
of Antimicrobial and Antifungal Efficacy of Chitosan as Endodontic Irrigant



Kajian Pelepasan Metronidazol dari Mineral Trioksida Agregat Termodifikasi Nanopartikel ZnO yang
Terhidrasi dengan Larutan Kitosan
MARIA WAHYU EKA PUSPITA SIWI, Prof. Dr.rer.nat. Nuryono, M.S.; Prof. Indriana Kartini, $.5i., M.Si., Ph.D.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Against Enterococcus faecalis and Candida albicans Biofilm Formed On
Tooth Substrate, J. Clin. Exp. Dent., 9 (3), 361-367.

Yang, H., Zhang, J., Li, Z., Huang, J., Wu, J., Zhang, Y., Ge, H., and Zhao, Y., 2023,
Antibacterial Effect of Low-Concentration ZnO Nanoparticles on Sulfate-
Reducing Bacteria under Visible Light, Nanomaterials, 13(14), 1-13.

Yang, S.-Y., Choi, J.-W., Kim, K.-M., and Kwon, J.-S., 2020, Prevention of
Secondary Caries Using Resin-Based Pit and Fissure Sealants Containing
Hydrated Calcium Silicate, Polymers, 12(1200), 1-14.

Yang, Z., Li, X., Li, J., and Ding, L., 2014, Design On Key Parts of Cable-Driven
Hanging Transportation System for Orchard, Soc. Agric. Eng., 30 (7), 18-24.

Youness, R.A., Zawrah, M.F., and Taha, M.A., 2023, Synthesis of ZnO-Containing
Calcium Silicate Nano Powders: A study on Sinterability, Mechanical and
Electrical Properties, Silicon, 15 (11), 4943—4957.

Yousefi, K., Manesh, H.D., Khalifeh, A.R., Moazami, F., and Sanaee, M.R., 2020,
Nanocement/Poly(Vinyl Alcohol) Composites for Endodontic Applications,
Mater. Chem. Phys., 254, 123337.

Yuliatun, L., Nuryono, Kamiya, Y., Dharmastiti.,, R., 2022, Preparation and
Characterization of White Mineral Trioxide Aggregate ( WMTA ) Using Silica
from Rice Husk Ash,7 (2), J. Kim. Pend. Kim., 159-170.

Yuliatun, L., Kunarti, E.S., Widjijono, W., and Nuryono, N., 2022, Enhancing
Compressive Strength and Dentin Interaction of Mineral Trioxide Aggregate
by Adding SrO and Hydroxyapatite, Indones. J. Chem., 22 (6), 1651-1662.

Zakaria, N.D., Hamzah, H.H., Salih, I.L., Balakrishnan, V., and Abdul Razak, K.,
2023, A Review of Detection Methods for Vancomycin-Resistant Enterococci
(VRE) Genes: From Conventional Approaches to Potentially Electrochemical
DNA Biosensors, Biosensors, 13 (2).

Zeghoud, S., Hemmami, H., Ben Seghir, B., Ben Amor, 1., Kouadri, 1., Rebiai, A.,
Messaoudi, M., Ahmed, S., Pohl, P., and Simal-Gandara, J., 2022, A Review
On Biogenic Green Synthesis of ZnO Nanoparticles by Plant Biomass and
Their Applications, Mater. Today Commun., 33, 104747.

Zeid, S.T.H.A., Alothmani, O.S., and Yousef, M.K., 2015, Biodentine and Mineral
Trioxide Aggregate: An Analysis of Solubility, pH Changes and Leaching
Elements, Life Sci. J., 12 (4), 1097-8135.

Zhang, C., Hui, D., Du, C., Sun, H., Peng, W., Pu, X., Li, Z., Sun, J., and Zhou, C.,
2021, Preparation and Application of Chitosan Biomaterials In Dentistry, /nt.
J. Biol. Macromol., 167, 1198-1210.

Zhang, Y., Shao, D., Yan, J., Jia, X., Li, Y., Yu, P., and Zhang, T., 2016, The Pore
Size Distribution and Its Relationship With Shale Gas Capacity in Organic-
Rich Mudstone of Wufeng-Longmaxi Formations Sichuan Basin China, J.



Kajian Pelepasan Metronidazol dari Mineral Trioksida Agregat Termodifikasi Nanopartikel ZnO yang
Terhidrasi dengan Larutan Kitosan
MARIA WAHYU EKA PUSPITA SIWI, Prof. Dr.rer.nat. Nuryono, M.S.; Prof. Indriana Kartini, $.Si., M.Si., Ph.D.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Nat. Gas Geosci., 1 (3), 213-220.

Zhou, X.Q., Hayat, Z., Zhang, D.D., Li, M.Y., Hu, S., Wu, Q., Cao, Y.F,, Yuan, Y.,
2023, Zinc Oxide Nanoparticles: Synthesis, Characterization,Modification
and Applications in Food and Agriculture, Processes, 11, 1193.



	DAFTAR PUSTAKA

