Efek Pelapisan Obat (Vancomycin-Kitosan-Kolagen) pada Permukaan Titanium terhadap
Penghambatan

Pembentukan Biofilm Staphylococcus aureus

Berliana Sekar Ayu, drg. Heribertus Dedy Kusuma Y., M.Biotech., Ph.D.; Dr. drg. Anne Handrini Dewi, M.Kes.

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

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Agbangba, C. E., Aide, E. S., Honfo, H., dan Kakai, R. G., 2024, On the use of
post-hoc tests in environmental and biological sciences: A critical
review, Heliyon, 10(3): €25131.

Alkekhia, D., Hammond, P. T., dan Shukla, A., 2020, Layer-by-Layer Biomaterials
for Drug Delivery, Annu Rev Biomed Eng, 22: 1-24.

Alves, C. H., Russi, K. L., Rocha, N. C., Bastos, F., Darrieux, M., Parisotto, T. M.,
dan Girardello, R., 2022, Host-Microbiome Interactions Regarding Peri-
implantitis and Dental Implant Loss, J Trans! Med, 20(1): 425.

Arun, A., Malrautu, P., Laha, A., Luo, H., dan Ramakrishna, S., 2021, Collagen
Nanoparticles in Drug Delivery Systems and Tissue Engineering, App! Sci,
11(23): 11369.

Benayahu, D., Pomeraniec, L., Shemesh, S., Heller, S., Rosenthal, Y., Rath-
Wolfson, L., dan Benayahu, Y., 2020, Biocompatibility of a Marine
Collagen-Based Scaffold In Vitro and In Vivo, Mar Drugs, 18(8): 420.

Chen, Y. W., Igbal, M. H., Meyer, F., Ball, V., dan Boulmedais, F., 2023, Physical
Chemistry Study of Collagen-Based Multilayer Films, Gels, 9(3): 192.

Cheng, O. T., Stein, A. P., Babajanian, E., Hoppe, K. R., Li, S., Jung, H., Abrol, A.,
Akkus, A., Younesi, M., Altawallbeh, G., Ghannoum, M. A., Bonfield, T.,
Akkus, O., dan Zender, C. A., 2021, Heparin-Mediated Antibiotic Delivery
from an Electrochemically-Aligned Collagen Sheet. Biomed Mater Eng.
32(3): 159-170.

Cheung, G. Y. C., Bae, J. S., dan Otto, M., 2021, Pathogenicity and virulence
of Staphylococcus aureus, Virulence, 12(1): 547-569.

Choti, S., Jo, Y. H,, Yeo, 1. S. L., Yoon, H. 1., Lee, J. H., dan Han, J. S, 2023, The
effect of surface material, roughness and wettability on the adhesion and
proliferation of Streptococcus gordonii, Fusobacterium nucleatum and
Porphyromonas gingivalis, J Dent Sci, 18(2): 517-525.

Daniel, W. W., dan Cross, C. L., 2013, Biostatistics: A Foundation for Analysis in
the Health Sciences, 10" ed., Wiley, hal. 189-190, 204-205.

de Avila, E. D., van Oirschot, B. A., dan van den Beucken, J. J. J. P., 2020,
Biomaterial based Possibilities for Managing Peri-Implantitis, J Periodontal
Res. 55(2): 165-173.

Dodge, Y., 2008, The Concise Encyclopedia of Statistics, Springer Science and
Business media, hal. 250-252, 399.

Douthit, C., Gudenkauf, B., Hamood, A., Mudaliar, N., Caroom, C., dan Jenkins,
M., 2020, Effects of powdered rifampin and vancomycin solutions on

biofilm production of staphylococcus aureus on orthopedic implants. J Clin
Orthop Trauma, 11(Suppl 1): S113-S117.

59



Efek Pelapisan Obat (Vancomycin-Kitosan-Kolagen) pada Permukaan Titanium terhadap
Penghambatan

Pembentukan Biofilm Staphylococcus aureus

Berliana Sekar Ayu, drg. Heribertus Dedy Kusuma Y., M.Biotech., Ph.D.; Dr. drg. Anne Handrini Dewi, M.Kes.

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

UNIVERSITAS
GADJAH MADA

Guarnieri, A., Triunfo, M., Scieuzo, C., lanniciello, D., Tafi, E., Hahn, T., Zibek,
S., Salvia, R., De Bonis, A., dan Falabella, P., 2022, Antimicrobial
properties of chitosan from different developmental stages of the
bioconverter insect Hermetia illucens, Sci Rep, 12(1): 8084.

Gupta, S., Maitra, S., Farooqi, A. S., Gupta, K., Wetpiriyakul, P., Pereira, M.,
Durbin-Johnson, B., dan Gupta, M. C., 2023, Impact of Implant Metal Type
and Vancomycin Prophylaxis on Postoperative Spine Infection: an In-Vivo
Study, Spine Deform, 11(4): 815-823.

Hanawa, T., 2020, Zirconia Versus Titanium in Dentistry: A review, Dent Mater
J,39(1): 24-36.

Hartmann, J., dan Zacharias, M., 2021, Mechanism of collagen folding propagation
studied by Molecular Dynamics simulations, PLoS Comput Biol, 17(6): 1-
16.

Haveles, E. B., 2020, Applied Pharmacology for the Dental Hygienist, 8" ed.,
Elsevier, Missouri, hal. 302, 954.

Hemmingsen, L. M., Skalko-Basnet, N., dan Jeraholmen, M. W., 2021, The
Expanded Role of Chitosan in Localized Antimicrobial Therapy, Mar
Drugs, 19(12): 697.

Hepziba, E., Soesanto, S., dan Widyarman, A., 2023, Antibiofilm of Arumanis
Mango Leaves (Mangifera indica L.) FEthanol Extract Against
Staphylococcus aureus in vitro, JIDA, 5(2): 99-105.

Herdiana, Y., Wathoni, N., Shamsuddin, S., dan Muchtaridi, M., 2021, Drug release
study of the chitosan-based nanoparticles, Heliyon. 8(1): e08674.

Hu, X., Tang, J., Yu, H., Yang, H., Lu, X., dan Zheng, D., 2023, Preparation of fish
collagen and vancomycin microspheres based on microfluidic technology
and its application in osteomyelitis, Front bioeng biotechnol, 11: 1249706.

Idrees, M., Sawant, S., Karodia, N., dan Rahman, A., 2021, Staphylococcus
aureus Biofilm: Morphology, Genetics, Pathogenesis and Treatment
Strategies, IJERPH, 18(14): 7602.

Jafernik, K., Ladniak, A., Blicharska, E., Czarnek, K., Ekiert, H., Wiacek, A. E.,
dan Szopa, A., 2023, Chitosan-Based Nanoparticles as Effective Drug
Delivery Systems-A review, Molecules (Basel, Switzerland), 28(4): 1963.

Kell, A. J., Stewart, G., Ryan, S., Peytavi, R., Boissinot, M., Huletsky, A.,
Bergeron, M. G., dan Simard, B., 2008, Vancomycin-modified
nanoparticles for efficient targeting and preconcentration of Gram-positive
and Gram-negative bacteria, ACS nano, 2(9): 1777-1788.

Kemenkes RI, 2019, Laporan Nasional Riskesdas, Lembaga Penerbit Badan
Penelitian dan Pengembangan Kesehatan, Jakarta, hal. 181, 187, 189.

Khan, R., dan Khan, M. H., 2013, Use of collagen as a biomaterial: An update, J
Indian Soc Periodontol, 17(4): 539-542.



Efek Pelapisan Obat (Vancomycin-Kitosan-Kolagen) pada Permukaan Titanium terhadap
Penghambatan

Pembentukan Biofilm Staphylococcus aureus

Berliana Sekar Ayu, drg. Heribertus Dedy Kusuma Y., M.Biotech., Ph.D.; Dr. drg. Anne Handrini Dewi, M.Kes.

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

UNIVERSITAS
GADJAH MADA

Kim, J., Uchiyama, T., Carrilho, M., Agee, K. A., Mazzoni, A., Breschi, L.,
Carvalho, R. M., Tjiaderhane, L., Looney, S., Wimmer, C., Tezvergil-
Mutluay, A., Tay, F. R., dan Pashley, D. H., 2010, Chlorhexidine binding to
mineralized versus demineralized dentin powder, Dent Mater, 26(8): 771—
778.

Kwiecinski, J. M., dan Horswill, A. R., 2020, Staphylococcus aureus bloodstream
infections: pathogenesis and regulatory mechanisms, COMICR, 53: 51-60.

Lopez-Valverde, N., Aragoneses, J., Lopez-Valverde, A., Rodriguez, C., Macedo
de Sousa, B., dan Aragoneses, J. M., 2022, Role of Chitosan in Titanium
Coatings. Trends and New Generations of Coatings, Front Bioeng
Biotechnol, 10: 907589.

Manesh, M. B., Vatankhah, N., dan Manesh, F. B., 2024, Comparison of Microbiota
in Zirconia and Titanium Implants: A Qualitative Systematic Review, Int
Dent J, S0020-6539(24)01411-4: 1-8.

Matica, M. A., Aachmann, F. L., Tendervik, A., Sletta, H., dan Ostafe, V., 2019,
Chitosan as a Wound Dressing Starting Material: Antimicrobial Properties
and Mode of Action, Int J Mol Sci, 20(23): 5889.

Minkiewicz-Zochniak, A., Jarzynka, S., Iwanska, A., Strom, K., Iwanczyk, B.,
Bartel, M., Mazur, M., Pietruczuk-Padzik, A., Konieczna, M.,
Augustynowicz-Kope¢, E., dan Oledzka, G., 2021, Biofilm Formation on
Dental Implant Biomaterials by Staphylococcus aureus Strains Isolated
from Patients with Cystic Fibrosis, Materials (Basel), 14(8): 2030.

Mir, M. A., 2022, Human Pathogenic Microbes: Disease and Concerns, Elsevier,
London, hal, 18-19, 39.

Mohammed, M. A., Syeda, J. T. M., Wasan, K. M., dan Wasan, E. K., 2017, An
Overview of Chitosan Nanoparticles and Its Application in Non-Parenteral
Drug Delivery, Pharmaceutics, 9(4): 53.

Momand, P., Becktor, J. P., Naimi-Akbar, A., Tobin, G., dan Gétrick, B., 2022,
Effect of Antibiotic Prophylaxis in Dental Implant Surgery: A Multicenter
Placebo-Controlled Double-Blinded Randomized Clinical Trial, Clin
Implant Dent Relat Res, 24(1): 116-124.

Naik, P., 2017, Essentials of Biochemistry, 2" ed., Jaypee Brothers Medical
Publisher, New Delhi, hal. 143.

National Center for Biotechnology Information, 2024, PubChem Compound
Summary for CID 5810, Hydroxyproline, Retrieved December 17, 2024
from https://pubchem.ncbi.nlm.nih.gov/compound/Hydroxyproline.

National Center for Biotechnology Information, 2024, PubChem Compound
Summary for CID 6420023, Vancomycin Hydrochloride, Retrieved
December 17, 2024
from https://pubchem.ncbi.nlm.nih.gov/compound/Vancomycin-

Hydrochloride.



https://pubchem.ncbi.nlm.nih.gov/compound/Hydroxyproline
https://pubchem.ncbi.nlm.nih.gov/compound/Vancomycin-Hydrochloride
https://pubchem.ncbi.nlm.nih.gov/compound/Vancomycin-Hydrochloride

Efek Pelapisan Obat (Vancomycin-Kitosan-Kolagen) pada Permukaan Titanium terhadap
Penghambatan

Pembentukan Biofilm Staphylococcus aureus

Berliana Sekar Ayu, drg. Heribertus Dedy Kusuma Y., M.Biotech., Ph.D.; Dr. drg. Anne Handrini Dewi, M.Kes.

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

UNIVERSITAS
GADJAH MADA

National Center for Biotechnology Information, 2024, PubChem Compound
Summary for CID 71853, Chitosan. Retrieved December 17, 2024
from https://pubchem.ncbi.nlm.nih.gov/compound/Chitosan.

Newman, M. G., Takei, H. H., Klokkevold, P. R., dan Carranza, F. A., 2019,
Newman and Carranza’s Clinical Periodontology, 13" ed., Elsevier,
Philadelphia, hal. 559-563.

Ozkahraman, B., Tamahkar, E., Idil, N., Kili¢ Suloglu, A., dan Perg¢in, I., 2021,
Evaluation of Hyaluronic Acid Nanoparticle Embedded Chitosan-Gelatin
Hydrogels for Antibiotic Release, Drug Dev Res, 82(2): 241-250.

Pantanella, F., Valenti, P., Frioni, A., Natalizi, T., Coltella, L., dan Berlutti, F.,
2008, BioTimer Assay, a new method for counting Staphylococcus spp. in

biofilm without sample manipulation applied to evaluate antibiotic
susceptibility of biofilm, J Microbiol Methods, 75(3): 478-484.

Premandari, I. A. W. S., Abadi, M. F., dan Arwidiana, D. P., 2023, Bakteri
Penyebab Bakterimia dan Pola Resistensi terhadap Antibiotik pada Kultur
Darah, JIC, 10(3): 189-200.

Ramachandran, B., dan Muthuvijayan, V., 2019, Surface engineering approaches
for controlling biofilms and wound infections. Dalam: Rathinam dan Sani,
ed. Introduction to Biofilm Engineering, American Chemical Society, hal.
101-123.

Rashki, S., Asgarpour, K., Tarrahimofrad, H., Hashemipour, M., Ebrahimi, M. S.,
Fathizadeh, H., Khorshidi, A., Khan, H., Marzhoseyni, Z., Salavati-Niasari,
M., dan Mirzaei, H., 2021, Chitosan-Based Nanoparticles Against Bacterial
Infections. Carbohydr Polym, 251: 117108.

Rather, M. A., Gupta, K., dan Mandal, M., 2021, Microbial biofilm: formation,
architecture, antibiotic resistance, and control strategies, Braz J Microbiol,
52(4): 1701-1718.

Riedel, S., Hobden, J. A., Miller, S., Morse, S. A., Mietzner, T. A., dan Detrick, B.,
2019, Jawetz, Melnick dan Adelberg’s Medical Microbiology, 28" ed.,
McGraw-Hill Educationn, New York, hal. 12, 163-164, 167, 205, 207-208.

Rong, X., Wang, Z., Xing, X., dan Zhao, L., 2021, Review on the Adhesion of
Geopolymer Coatings, ACS omega, 6(8): 5108-5112.

Sagita, D., dan Hastuti, H., 2020, Uji Resistensi Antibiotik Terhadap Kultur Bakteri
Staphylococcus aureus Pada Ruang Intensive Care Unit (ICU) Rumah Sakit
Y Kota Jambi. Journal of Healthcare Technology And Medicine, 6(1): 301-
307.

Sakaguchi, R., Ferracane, J., dan Powers, J., 2019, Craig’s Restorarative Dental
Materials, 14" ed., Elsevier, Missouri, hal. 108, 197.

Sanchez-Cid, P., Jiménez-Rosado, M., Rubio-Valle, J. F., Romero, A., Ostos, F. J.,
Rafii-El-Idrissi Benhnia, M., dan Perez-Puyana, V., 2022, Biocompatible



https://pubchem.ncbi.nlm.nih.gov/compound/Chitosan

Efek Pelapisan Obat (Vancomycin-Kitosan-Kolagen) pada Permukaan Titanium terhadap
Penghambatan

Pembentukan Biofilm Staphylococcus aureus

Berliana Sekar Ayu, drg. Heribertus Dedy Kusuma Y., M.Biotech., Ph.D.; Dr. drg. Anne Handrini Dewi, M.Kes.

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

UNIVERSITAS
GADJAH MADA

and  Thermoresistant ~ Hydrogels Based on  Collagen and
Chitosan, Polymers, 14(2): 272.

Severino, R., Ferrari, G., Vu, D. K., Donsi, F., Salmieri, S., dan Lacroix, M., 2015,
Antimicrobial Effects of Modified Chitosan based Coating Containing
Nanoemulsion of Essential Oils, Modified Atmosphere Packaging and
Gamma Irradiation Against Escherichia coli O157: H7 and Salmonella
Typhimurium on Green Beans, Food Control, 50(2015): 215-222.

Shen, C., Rawls, H. R., dan Esquivel-Upshaw, J. F., 2022, Phillip’s Science of
Dental Materials, 13" ed., Elsevier, Missouri, hal. 21-22,62, 171, 176-177.

Sheng, X., Wang, A., Wang, Z., Liu, H., Wang, J., dan Li, C., 2022, Advanced
Surface Modification for 3D-Printed Titanium Alloy Implant Interface
Functionalization, Front Bioeng Biotechnol, 10: 850110.

Simangunsong, D. S., Nurliana, N., Sulasmi, S., Ismail, I., Ferasyi, T. R., dan Isa,
M., 2016, 24. Efek Pencelupan Karkas Ayam Pedaging dalam Larutan
Asam Asetat dan Asam Sitrat terhadap Penurunan Kadar Protein. J Med
Vet, 10(2): 159-161.

Sionkowska, A., Wisniewski, M., Skopinska, J., Kennedy, C. J., & Wess, T. J.
(2004).  Molecular  interactions in  collagen and  chitosan
blends. Biomaterials, 25(5), 795-801.

Sionov, R. V., dan Steinberg, D., 2022, Targeting the Holy Triangle of Quorum
Sensing, Biofilm Formation, and Antibiotic Resistance in Pathogenic
Bacteria, Microorganisms, 10(6): 1239.

Strich, J. R., dan Palmore, T. N., 2017, Preventing Transmission of Multidrug-
Resistant Pathogens in the Intensive Care Unit, Infect Dis Clin N Am, 31(3):
535-550.

Sultankulov, B., Berillo, D., Sultankulova, K., Tokay, T., dan Saparov, A., 2019,
Progress in the Development of Chitosan-Based Biomaterials for Tissue
Engineering and Regenerative Medicine, Biomolecules, 9(9): 470.

Tarmidzi, F. M., Maharsih, 1. K., Jannah, T. R., dan Wahyuni, C. S., 2020, Sintesis
hidrogel pektin—gelatin dengan penambahan ekstrak kulit buah naga sebagai
kandidat pembalut luka bakar, J Tek Kim Ling, 4(1): 53-60.

Thongchai, K., Chuysinuan, P., Thanyacharoen, T., Techasakul, S., dan
Ummartyotin, S., 2020, Integration of collagen into chitosan blend film
composites: physicochemical property aspects for pharmaceutical
materials, SN Appl Sci, 2: 1-7.

Tortora, G. J., Funke, B. R., dan Case, C. L., 2019, Microbiology: an introduction,
13" ed., Pearson, Boston, hal. 4, 18-19, 158, 314, 396.

Tripathi, K. D., 2021, Essentials of Pharmacology for Dentistry, 4" ed., Jaypee
Brothers Medical Publishers, New Delhi, hal. 394, 449-450.



Efek Pelapisan Obat (Vancomycin-Kitosan-Kolagen) pada Permukaan Titanium terhadap
Penghambatan

Pembentukan Biofilm Staphylococcus aureus

Berliana Sekar Ayu, drg. Heribertus Dedy Kusuma Y., M.Biotech., Ph.D.; Dr. drg. Anne Handrini Dewi, M.Kes.

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

UNIVERSITAS
GADJAH MADA

Vallerand, A. H., dan Sanoski, C. A., 2023, Davis’s Drug Guide for Nurses, 18th
ed., F.A. Davis Company, Philadelphia, hal. 1246-1247, 1276.

Vasudevan, D. M., Sreekumari, S., dan Vaidyanathan, K., 2017, Textbook of
Biochemistry for Dental Students, 3" ed., Jaypee Brothers Medical
Publisher, New Delhi, hal. 33, 182-183.

Veronesi, F., Brogini, S., De Luca, A., Bellini, D., Casagranda, V., Fini, M., dan
Giavaresi, G., 2023, Cell adhesion and initial bone matrix deposition on
titanium-based implants with chitosan—collagen coatings: An in vitro
study, Int J Mol Sci, 24(5): 4810.

Wang, H., Sun, Y., Chu, J., Wang, X., dan Zhang, M., 2019, Intensive study on
structure transformation of muscovite single crystal under high-dose y-ray
irradiation and mechanism speculation, R Soc Open Sci, 6(7): 190594.

Wijayanti, D. A., Herawati, D., Karina, V. M., dan Murdiastuti, K., 2024, Chitosan
Collagen Hydrogel: A Potential Scaffold Biomaterial for Periodontal
Regenerative Treatment, IJKG, 20(1): 124-132.

Wijesinghe, G., Dilhari, A., Gayani, B., Kottegoda, N., Samaranayake, L., dan
Weerasekera, M., 2019, Influence of Laboratory Culture Media on in vitro
Growth, Adhesion, and Biofilm Formation of Pseudomonas aeruginosa and
Staphylococcus aureus, Med Princ Pract, 28(1): 28-35.

Wu, C. L., Hsueh, J. Y., Yip, B. S., Chih, Y. H., Peng, K. L., dan Cheng, J. W.,
2020, Antimicrobial Peptides Display Strong Synergy with Vancomycin

Against Vancomycin-Resistant E. faecium, S. aureus, and Wild-Type E.
coli, Int J Mol Sci, 21(13): 4578.

Wu, D. T., Munguia-Lopez, J. G., Cho, Y. W., Ma, X., Song, V., Zhu, Z., dan Tran,
S. D., 2021, Polymeric Scaffolds for Dental, Oral, and Craniofacial
Regenerative Medicine, Molecules, 26(22): 7043.

Xu, J., Li, Y., Wang, H., Zhu, M., Feng, W., dan Liang, G., 2021, Enhanced
Antibacterial and Anti-Biofilm Activities of Antimicrobial Peptides
Modified Silver Nanoparticles, /nt J Nanomedicine, 16: 4831-4846.

Zhang, T., Zhang, X., Mao, M., Li, J.,, Wei, T., dan Sun, H., 2020,
Chitosan/hydroxyapatite Composite Coatings on Porous Ti6Al4V Titanium
Implants: In Vitro and In Vivo Studies, J Periodontal Implant Sci, 50(6):
392.

Zhang, Y., Sun, T., dan Jiang, C., 2018, Biomacromolecules as carriers in drug
delivery and tissue engineering, Acta Pharm Sin B, 8(1): 34-50.



	DAFTAR PUSTAKA

