
DAFTAR PUSTAKA 

 

Alafnan, A., Seetharam, A. A., Hussain, T., Gupta, M. S., Rizvi, S. M. D., Moin, A., Alamri, A., Unnisa, 
A., Awadelkareem, A. M., Elkhalifa, A. E. O., Jayahanumaiah, P., Khalid, M., & 
Balashanmugam, N. (2022). Development and Characterization of PEGDA Microneedles for 
Localized Drug Delivery of Gemcitabine to Treat Inflammatory Breast Cancer. Materials, 
15(21). https://doi.org/10,3390/ma15217693 

Alshehri, S., Hussain, A., Ahsan, M. N., Ali, R., & Siddique, M. U. M. (2021). Thermodynamic, 
Computational Solubility Parameters in Organic Solvents and In Silico GastroPlus Based 
Prediction of Ketoconazole. ACS Omega, 6(7), 5033–5045. 
https://doi.org/10,1021/acsomega.0c06234 

Andor, M., Temereancă, C., Sbârcea, L., Ledeți, A., Man, D. E., Mornoș, C., Ridichie, A., Cîrcioban, 
D., Vlase, G., Barvinschi, P., Caunii, A., Văruţ, R. M., Trandafirescu, C. M., Buda, V., Ledeți, 
I., & Rădulescu, M. (2024). Host–Guest Interaction Study of Olmesartan Medoxomil with β-
Cyclodextrin Derivatives. Molecules, 29(10). https://doi.org/10,3390/molecules29102209 

Boyd, P., Major, I., Wang, W., & McConville, C. (2014). Development of disulfiram-loaded vaginal 
rings for the localised treatment of cervical cancer. European Journal of Pharmaceutics and 
Biopharmaceutics, 88(3), 945–953. https://doi.org/https://doi.org/10,1016/j.ejpb.2014.08.002 

Cardoso, P. H. N., & Araújo, E. S. (2024). An Approach to 3D Printing Techniques, Polymer 
Materials, and Their Applications in the Production of Drug Delivery Systems. In Compounds 
(Vol. 4, Number 1, pp. 71–105). Multidisciplinary Digital Publishing Institute (MDPI). 
https://doi.org/10,3390/compounds4010004 

Carson, L., Merkatz, R., Martinelli, E., Boyd, P., Variano, B., Sallent, T., & Malcolm, R. K. (2021). 
The vaginal microbiota, bacterial biofilms and polymeric drug-releasing vaginal rings. In 
Pharmaceutics (Vol. 13, Number 5). MDPI. https://doi.org/10,3390/pharmaceutics13050751 

Chaudhary, V. B., & Patel, J. K. (2013). CYCLODEXTRIN INCLUSION COMPLEX TO ENHANCE 
SOLUBILITY OF POORLY WATER SOLUBLE DRUGS: A REVIEW. Internasional Journal of 
Pharmaceutical Sciences and Research, 4(1), 68–76. www.ijpsr.com 

Chen, Y., Traore, Y. L., Walker, L., Yang, S., & Ho, E. A. (2022). Fused deposition modeling three-
dimensional printing of flexible polyurethane intravaginal rings with controlled tunable release 
profiles for multiple active drugs. Drug Delivery and Translational Research, 12(4), 906–924. 
https://doi.org/10,1007/s13346-022-01133-6 

Conte, J., Parize, A. L., & Caon, T. (2023). Advanced Solid Formulations For Vulvovaginal 
Candidiasis. Pharmaceutical Research, 40(2), 593–610, https://doi.org/10,1007/s11095-022-
03441-5 

Cui, M., Pan, H., Fang, D., Qiao, S., Wang, S., & Pan, W. (2020). Fabrication of high drug loading 
levetiracetam tablets using semi-solid extrusion 3D printing. Journal of Drug Delivery Science 
and Technology, 57, 101683. https://doi.org/https://doi.org/10,1016/j.jddst.2020,101683 

Ding, Y., Cui, W., Zhang, Z., Ma, Y., Ding, C., Lin, Y., & Xu, Z. (2023). Solubility and Pharmacokinetic 
Profile Improvement of Griseofulvin through Supercritical Carbon Dioxide-Assisted 
Complexation with HP-γ-Cyclodextrin. Molecules, 28(21). 
https://doi.org/10,3390/molecules28217360 

Ding, Y., Xu, S., Ding, C., Zhang, Z., & Xu, Z. (2024). Randomly Methylated β-Cyclodextrin Inclusion 
Complex with Ketoconazole: Preparation, Characterization, and Improvement of 
Pharmacological Profiles. Molecules, 29(9). https://doi.org/10,3390/molecules29091915 



Ding, Y., Zhang, Z., Ding, C., Xu, S., & Xu, Z. (2023). The Use of Cyclodextrin Inclusion Complexes 
to Increase the Solubility and Pharmacokinetic Profile of Albendazole. Molecules, 28(21). 
https://doi.org/10,3390/molecules28217295 

Elgharbawy, A. S., El Demerdash, A. G. M., Sadik, W. A., Kasaby, M. A., Lotfy, A. H., & Osman, A. 
I. (2024). Enhancing the Biodegradability, Water Solubility, and Thermal Properties of Polyvinyl 
Alcohol through Natural Polymer Blending: An Approach toward Sustainable Polymer 
Applications. Polymers, 16(15). https://doi.org/10,3390/polym16152141 

Farr, A., Effendy, I., Frey Tirri, B., Hof, H., Mayser, P., Petricevic, L., Ruhnke, M., Schaller, M., 
Schaefer, A. P. A., Sustr, V., Willinger, B., & Mendling, W. (2021). Guideline: Vulvovaginal 
candidosis (AWMF 015/072, level S2k). In Mycoses (Vol. 64, Number 6, pp. 583–602). John 
Wiley and Sons Inc. https://doi.org/10,1111/myc.13248 

Fu, J., Yu, X., & Jin, Y. (2018). 3D printing of vaginal rings with personalized shapes for controlled 
release of progesterone. International Journal of Pharmaceutics, 539(1), 75–82. 
https://doi.org/https://doi.org/10,1016/j.ijpharm.2018.01.036 

Gao, S., Li, X., Yang, G., Feng, W., Zong, L., Zhao, L., Ye, F., & Fu, Y. (2022). Antibacterial 
perillaldehyde/hydroxypropyl-γ-cyclodextrin inclusion complex electrospun polymer-free 
nanofiber: Improved water solubility, thermostability, and antioxidant activity. Industrial Crops 
and Products, 176. https://doi.org/10,1016/j.indcrop.2021.114300 

Griffin, J. B., Ridgeway, K., Montgomery, E., Torjesen, K., Clark, R., Peterson, J., Baggaley, R., & 
van der Straten, A. (2019). Vaginal ring acceptability and related preferences among women 
in low- And middle-income countries: A systematic review and narrative synthesis. PLoS ONE, 
14(11). https://doi.org/10,1371/journal.pone.0224898 

Han, X., Kang, D., Liu, B., Zhang, H., Wang, Z., Gao, X., & Zheng, A. (2022). Feasibility of 
developing hospital preparation by semisolid extrusion 3D printing: personalized amlodipine 
besylate chewable tablets. Pharmaceutical Development and Technology, 27(2), 164–174. 
https://doi.org/10,1080/10837450,2022.2027965 

Hatanaka, Y., Uchiyama, H., Kadota, K., & Tozuka, Y. (2021). Improved solubility and permeability 
of both nifedipine and ketoconazole based on coamorphous formation with simultaneous 
dissolution behavior. Journal of Drug Delivery Science and Technology, 65, 102715. 
https://doi.org/https://doi.org/10,1016/j.jddst.2021.102715 

Hedayati, N., Montazer, M., Mahmoudirad, M., & Toliyat, T. (2020). Ketoconazole and 
Ketoconazole/β-cyclodextrin performance on cotton wound dressing as fungal skin treatment. 
Carbohydrate Polymers, 240, https://doi.org/10,1016/j.carbpol.2020,116267 

Heel, R. C., Brogden, R. N., Carmine, A., Morley, P. A., Speight, T. M., & Avery, G. S. (1982). 
Ketoconazole: A Review of its Therapeutic Efficacy in Superficial and Systemic Fungal 
Infections. Drugs, 23(1), 1–36. https://doi.org/10,2165/00003495-198223010-00001 

Higuchi, T., & Connors, K. A. (1965). Phase solubility techniques. Adv. Anal. Chem. Instrum., 4, 
117–212. 

Himawan, A., Korelidou, A., Pérez-Moreno, A. M., Paris, J. L., Dominguez-Robles, J., Vora, L. K., 
Permana, A. D., Larrañeta, E., Graham, R., Scott, C. J., & Donnelly, R. F. (2025). Formulation 
and evaluation of PVA-based composite hydrogels: physicochemical, leachables, and in vitro 
immunogenicity studies. Journal of Materials Chemistry B, 13(7), 2431–2445. 
https://doi.org/10,1039/d4tb02181a 

Kallel, J., Jawed, N., Riahi, E., Bordes, C., Chevalier, Y., & Hbaieb, S. (2025). Nuclear Magnetic 
Resonance Spectroscopic and Thermodynamic Characterization of Hydroxypropyl-
cyclodextrin Inclusion Complexes with Bioactive Molecules from Plant Mother Tinctures. ACS 
Omega, 10(44), 53516–53530, https://doi.org/10,1021/acsomega.5c09162 



Kfoury, M., Landy, D., & Fourmentin, S. (2018). Characterization of cyclodextrin/volatile inclusion 
complexes: A review. In Molecules (Vol. 23, Number 5). MDPI AG. 
https://doi.org/10,3390/molecules23051204 

Kianfar, P., Vitale, A., Dalle Vacche, S., & Bongiovanni, R. (2021). Enhancing properties and water 
resistance of PEO-based electrospun nanofibrous membranes by photo-crosslinking. Journal 
of Materials Science, 56(2), 1879–1896. https://doi.org/10,1007/s10853-020-05346-3 

Lopes, M. S., Catelani, T. A., Nascimento, A. L. C. S., Garcia, J. S., & Trevisan, M. G. (2019). 
Ketoconazole: compatibility with pharmaceutical excipients using DSC and TG techniques. 
Journal of Thermal Analysis and Calorimetry, 141(4), 1371–1378. 
https://doi.org/10,1007/s10973-019-09137-0 

Mathew, E., Pitzanti, G., Larrañeta, E., & Lamprou, D. A. (2020). Three-dimensional printing of 
pharmaceuticals and drug delivery devices. In Pharmaceutics (Vol. 12, Number 3). MDPI AG. 
https://doi.org/10,3390/pharmaceutics12030266 

Mathiyalagan, R., Westerlund, M., Mahran, A., Altunay, R., Suuronen, J., Palo, M., Nyman, J. O., 
Immonen, E., Rosenholm, J. M., Monaco, E., & Wang, X. (2024). 3D printing of tailored 
veterinary dual-release tablets: a semi-solid extrusion approach for 
metoclopramide††Electronic supplementary information (ESI) available. See DOI: 
https://doi.org/10,1039/d4pm00322e. RSC Pharmaceutics, 2(2), 413–426. 
https://doi.org/https://doi.org/10,1039/d4pm00322e 

Maurel, A., Fernandez, C. A., Schiaffino, E. M., Mahmud, M. S., Delgado Ramos, K. L., Lin, Y., 
MacDonald, E., Merrill, L. C., Cardenas, J. A., & Martinez, A. C. (2025). Vat 
photopolymerization three-dimensional printing of PEGDA/LiClO4 solid polymer electrolytes 
with optimised accuracy and electrochemical-mechanical performance. Virtual and Physical 
Prototyping, 20(1). https://doi.org/10,1080/17452759.2025.2499480 

Misiuk, W., & Jasiuk, E. (2014). Study of the inclusion interaction of HP-γ-cyclodextrin with 
bupropion and its analytical application. Journal of Molecular Structure, 1060(1), 272–279. 
https://doi.org/10,1016/j.molstruc.2013.12.056 

Mohammed, A. A., Algahtani, M. S., Ahmad, M. Z., & Ahmad, J. (2021). Optimization of semisolid 
extrusion (pressure-assisted microsyringe)-based 3D printing process for advanced drug 
delivery application. Annals of 3D Printed Medicine, 2. 
https://doi.org/10,1016/j.stlm.2021.100008 

Mora-Castaño, G., Domínguez-Robles, J., Himawan, A., Millán-Jiménez, M., & Caraballo, I. (2024). 
Current trends in 3D printed gastroretentive floating drug delivery systems: A comprehensive 
review. International Journal of Pharmaceutics, 663, 124543. 
https://doi.org/https://doi.org/10,1016/j.ijpharm.2024.124543 

Morató-Cecchini, C., Rodríguez-González, D., Celada, L., Sánchez-Suárez, L., Fernández, M. A., 
Aguilar, E., & Herrada-Manchón, H. (2026). Comprehensive Characterisation of Photocurable 
PEGDA/Gelatine Hydrogels for Extrusion-Based 3D Printing. Gels, 12(2). 
https://doi.org/10,3390/gels12020137 

Moroni, S., Bischi, F., Aluigi, A., Campana, R., Tiboni, M., & Casettari, L. (2023). 3D printing 
fabrication of Ethylene-Vinyl Acetate (EVA) based intravaginal rings for antifungal therapy. 
Journal of Drug Delivery Science and Technology, 84. 
https://doi.org/10,1016/j.jddst.2023.104469 

Nyirjesy, P., Brookhart, C., Lazenby, G., Schwebke, J., & Sobel, J. D. (2022). Vulvovaginal 
Candidiasis: A Review of the Evidence for the 2021 Centers for Disease Control and 
Prevention of Sexually Transmitted Infections Treatment Guidelines. In Clinical Infectious 
Diseases (Vol. 74, pp. S162–S168). Oxford University Press. 
https://doi.org/10,1093/cid/ciab1057 



Permana, A. D., Asri, R. M., Amir, M. N., Himawan, A., Arjuna, A., Juniarti, N., Utami, R. N., & 
Mardikasari, S. A. (2023). Development of Thermoresponsive Hydrogels with Mucoadhesion 
Properties Loaded with Metronidazole Gel-Flakes for Improved Bacterial Vaginosis Treatment. 
Pharmaceutics, 15(5). https://doi.org/10,3390/pharmaceutics15051529 

Pintea, A., Vlad, R. A., Antonoaea, P., Rédai, E. M., Todoran, N., Barabás, E. C., & Ciurba, A. 
(2022). Structural Characterization and Optimization of a Miconazole Oral Gel. Polymers, 
14(22). https://doi.org/10,3390/polym14225011 

Qin, F., Wang, Q., Zhang, C., Fang, C., Zhang, L., Chen, H., Zhang, M., & Cheng, F. (2018). Efficacy 
of antifungal drugs in the treatment of vulvovaginal candidiasis: A Bayesian network meta-
analysis. Infection and Drug Resistance, 11, 1893–1901. https://doi.org/10,2147/IDR.S175588 

Reynaldo, J. R., Novack, K. M., Sousa, L. R. D., Vieira, P. M. de A., Amparo, T. R., Souza, G. H. B. 
de, Teixeira, L. F. M., Barboza, A. P. M., Neves, B. R. A., Alvarenga, M. E., Martins, F. T., & 
Santos, V. M. R. dos. (2022). Evaluation of Anti-Candida albicans Activity and Release of 
Ketoconazole in PMMA-G-PEG 4000 Films. International Journal of Molecular Sciences, 
23(18). https://doi.org/10,3390/ijms231810775 

Rosa, R. P., Rosace, G., Arrigo, R., & Malucelli, G. (2022). Preparation and Characterization of 3D-
Printed Biobased Composites Containing Micro-or Nanocrystalline Cellulose. Polymers, 14(9). 
https://doi.org/10,3390/polym14091886 

Roy, A., Manna, K., Dey, S., & Pal, S. (2023). Chemical modification of β-cyclodextrin towards 
hydrogel formation. Carbohydrate Polymers, 306, 120576. 
https://doi.org/https://doi.org/10,1016/j.carbpol.2023.120576 

Saokham, P., & Loftsson, T. (2017). γ-Cyclodextrin. International Journal of Pharmaceutics, 516(1), 
278–292. https://doi.org/https://doi.org/10,1016/j.ijpharm.2016.10,062 

Sbarcea, L., Ledeti, A., Udrescu, L., Varuţ, R. M., Barvinschi, P., Vlase, G., & Ledeti, I. (2019). 
Betulonic acid—cyclodextrins inclusion complexes. Journal of Thermal Analysis and 
Calorimetry, 138(4), 2787–2797. https://doi.org/10,1007/s10973-019-08359-6 

Seoane-Viaño, I., Januskaite, P., Alvarez-Lorenzo, C., Basit, A. W., & Goyanes, A. (2021). Semi-
solid extrusion 3D printing in drug delivery and biomedicine: Personalised solutions for 
healthcare challenges. Journal of Controlled Release, 332, 367–389. 
https://doi.org/https://doi.org/10,1016/j.jconrel.2021.02.027 

Shityakov, S., Salmas, R. E., Durdagi, S., Roewer, N., Förster, C., & Broscheit, J. (2017). Solubility 
profiles, hydration and desolvation of curcumin complexed with γ-cyclodextrin and 
hydroxypropyl-γ-cyclodextrin. Journal of Molecular Structure, 1134, 91–98. 
https://doi.org/https://doi.org/10,1016/j.molstruc.2016.12.028 

Sid, D., Baitiche, M., Elbahri, Z., Djerboua, F., Boutahala, M., Bouaziz, Z., & Le Borgne, M. (2021). 
Solubility enhancement of mefenamic acid by inclusion complex with β-cyclodextrin: in silico 
modelling, formulation, characterisation, and in vitro studies. Journal of Enzyme Inhibition and 
Medicinal Chemistry, 36(1), 605–617. https://doi.org/10,1080/14756366.2020,1869225 

Sjöholm, E., Mathiyalagan, R., Prakash, D. R., Lindfors, L., Wang, Q., Wang, X., Ojala, S., & 
Sandler, N. (2020). 3d-printed veterinary dosage forms—a comparative study of three semi-
solid extrusion 3d printers. Pharmaceutics, 12(12). 
https://doi.org/10,3390/pharmaceutics12121239 

Smith, J. M., Rastogi, R., Teller, R. S., Srinivasan, P., Mesquita, P. M. M., Nagaraja, U., McNicholl, 
J. M., Hendry, R. M., Dinh, C. T., Martin, A., Herold, B. C., & Kiser, P. F. (2013). Intravaginal 
ring eluting tenofovir disoproxil fumarate completely protects macaques from multiple vaginal 
simian-HIV challenges. Proceedings of the National Academy of Sciences, 110(40), 16145–
16150, https://doi.org/10,1073/pnas.1311355110 



Spiridon, I., & Anghel, N. (2025). Cyclodextrins as Multifunctional Platforms in Drug Delivery and 
Beyond: Structural Features, Functional Applications, and Future Trends. In Molecules (Vol. 
30, Number 14). Multidisciplinary Digital Publishing Institute (MDPI). 
https://doi.org/10,3390/molecules30143044 

Studzińska-Sroka, E., Cichoracka, K., Rosiak, N., Miklaszewski, A., Szymański, M., & Cielecka-
Piontek, J. (2025). Cyclodextrin-Based Systems of Cetraria islandica Extracts: A Novel 
Approach to Improve Solubility and Biological Activity of Lichen-Derived Natural Products. 
Molecules, 30(15). https://doi.org/10,3390/molecules30153182 

Tiboni, M., Campana, R., Frangipani, E., & Casettari, L. (2021). 3D printed clotrimazole intravaginal 
ring for the treatment of recurrent vaginal candidiasis. International Journal of Pharmaceutics, 
596. https://doi.org/10,1016/j.ijpharm.2021.120290 

Tsao, J. Y., Tsai, H. H., Wu, C. P., Lin, P. Y., Su, S. Y., Chen, L. Der, Tsai, F. J., & Tsai, Y. (2010). 
Release of paeonol-β-CD complex from thermo-sensitive poly(N-isopropylacrylamide) 
hydrogels. International Journal of Pharmaceutics, 402(1–2), 123–128. 
https://doi.org/10,1016/j.ijpharm.2010,09.033 

Vaz, V. M., & Kumar, L. (2021). 3D Printing as a Promising Tool in Personalized Medicine. In AAPS 
PharmSciTech (Vol. 22, Number 1). Springer Science and Business Media Deutschland 
GmbH. https://doi.org/10,1208/s12249-020-01905-8 

Wang, C., Xia, N., Yu, M., & Zhu, S. (2023). Physicochemical properties and mechanism of 
solubilised neohesperidin system based on inclusion complex of hydroxypropyl-β-
cyclodextrin. International Journal of Food Science and Technology, 58(1), 107–115. 
https://doi.org/10,1111/ijfs.16167 

Warr, C., Valdoz, J. C., Bickham, B. P., Knight, C. J., Franks, N. A., Chartrand, N., Van Ry, P. M., 
Christensen, K. A., Nordin, G. P., & Cook, A. D. (2020). Biocompatible PEGDA Resin for 3D 
Printing. ACS Applied Bio Materials, 3(4), 2239–2244. 
https://doi.org/10,1021/acsabm.0c00055 

Wolfgang, M., Koutsamanis, I., & Spoerk, M. (2023). Optical Coherence Tomography as a novel 
tool for non-invasive membrane thickness monitoring of co-extruded drug-delivery systems. 
Chemical Engineering Research and Design, 194, 358–365. 
https://doi.org/https://doi.org/10,1016/j.cherd.2023.04.052 

Workowski, K. A., & Bolan, G. A. (2015). Sexually Transmitted Diseases Treatment Guidelines, 
2015. www.cdc.gov/std/treatment/resources.htm 

Yano, J., Sobel, J. D., Nyirjesy, P., Sobel, R., Williams, V. L., Yu, Q., Noverr, M. C., & Fidel, P. L. 
(2019a). Current patient perspectives of vulvovaginal candidiasis: Incidence, symptoms, 
management and post-treatment outcomes. BMC Women’s Health, 19(1). 
https://doi.org/10,1186/s12905-019-0748-8 

Yano, J., Sobel, J. D., Nyirjesy, P., Sobel, R., Williams, V. L., Yu, Q., Noverr, M. C., & Fidel, P. L. 
(2019b). Current patient perspectives of vulvovaginal candidiasis: Incidence, symptoms, 
management and post-treatment outcomes. BMC Women’s Health, 19(1). 
https://doi.org/10,1186/s12905-019-0748-8 

Yin, H., Wang, C., Yue, J., Deng, Y., Jiao, S., Zhao, Y., Zhou, J., & Cao, T. (2021). Optimization and 
characterization of 1,8-cineole/hydroxypropyl-β-cyclodextrin inclusion complex and study of 
its release kinetics. Food Hydrocolloids, 110, 106159. 
https://doi.org/https://doi.org/10,1016/j.foodhyd.2020,106159 

Yu, H., Zhang, L., Liu, M., Yang, D., He, G., Zhang, B., Gong, N., Lu, Y., & Du, G. (2023). Enhancing 
Solubility and Dissolution Rate of Antifungal Drug Ketoconazole through Crystal Engineering. 
Pharmaceuticals, 16(10). https://doi.org/10,3390/ph16101349 



Zhang, B., Belton, P., Teoh, X. Y., Gleadall, A., Bibb, R., & Qi, S. (2023). An investigation into the 
effects of ink formulations of semi-solid extrusion 3D printing on the performance of printed 
solid dosage forms. Journal of Materials Chemistry B, 12(1), 131–144. 
https://doi.org/10,1039/d3tb01868g 

Zhang, X., Guan, N., Chen, Q., Chen, K., Feng, C., & Zhang, D. (2025). Gelatin–Sodium Alginate 
Composite Hydrogel for Sustained Release of Simvastatin Enabled Osteogenic 
Differentiation. Coatings, 15(9). https://doi.org/10,3390/coatings15091004 

Zoppi, A., Buhlman, N., Cerutti, J. P., Longhi, M. R., & Aiassa, V. (2019). Influence of proline and β-
Cyclodextrin in ketoconazole physicochemical and microbiological performance. Journal of 
Molecular Structure, 1176, 470–477. 
https://doi.org/https://doi.org/10,1016/j.molstruc.2018.08.094 

 


