
62 

 

 
 

DAFTAR PUSTAKA 

Abdelghany, A. M., Meikhail, M. S., & Asker, N. (2019). Synthesis and structural-

biological correlation of PVC\PVAc polymer blends. Journal of Materials 

Research and Technology, 8(5), 3908–3916. 

Acik, G., Kamaci, M., & Cansoy, C. E. (2018). Superhydrophobic EVA copolymer 

fibers: the impact of chemical composition on wettability and photophysical 

properties. Colloid and Polymer Science, 296, 1759–1766. 

Aflaha, R., Sari, N. L. I., Katriani, L., As’ ari, A. H., Kusumaatmaja, A., Rianjanu, 

A., Roto, R., Wasisto, H. S., & Triyana, K. (2023). Maltodextrin-overlaid 

polyvinyl acetate nanofibers for highly sensitive and selective room-

temperature ammonia sensors. Microchemical Journal, 193, 109237. 

Ahire, J. J., Robertson, D. D., van Reenen, A. J., & Dicks, L. M. T. (2017). 

Polyethylene oxide (PEO)-hyaluronic acid (HA) nanofibers with kanamycin 

inhibits the growth of Listeria monocytogenes. Biomedicine & 

Pharmacotherapy, 86, 143–148. 

Ahmadi Bonakdar, M., & Rodrigue, D. (2024). Electrospinning: Processes, 

structures, and materials. Macromol, 4(1), 58–103. 

Akhtar, K., Khan, S. A., Khan, S. B., & Asiri, A. M. (2018). Scanning electron 

microscopy: Principle and applications in nanomaterials characterization. 

Springer. 

Al-Abduljabbar, A., & Farooq, I. (2022). Electrospun polymer nanofibers: 

Processing, properties, and applications. Polymers, 15(1), 65. 

Al-Akhras, M. A., Telfah, M., Shakhatreh, M. N., Telfah, A., Mousa, M. S., 

Narayanaswamy, V., & Obaidat, I. M. (2023). Optical and chemical 

investigations of PEO thin films incorporated with curcumin nanoparticle: 

effect of film thickness. Biointerface Research in Applied Chemistry, 13(2), 

143. 

Al Hosni, A. S., Pittman, J. K., & Robson, G. D. (2024). The Effect of 

Polycaprolactone Polymer Degradation in Compost on Seed Germination. 

IOP Conference Series: Earth and Environmental Science, 1365(1), 12003. 

Alfinaikh, R. (2017). Preparation and Characterization of Poly(Ethylene 

Oxide)(MW 35K and 100K)/ Silica Nanoparticle Composites. 

https://api.semanticscholar.org/CorpusID:103540402 

Amer, S. S., Mamdouh, W., Nasr, M., ElShaer, A., Polycarpou, E., Abdel-Aziz, R. 

T. A., & Sammour, O. A. (2022). Quercetin loaded cosm-nutraceutical 

electrospun composite nanofibers for acne alleviation: Preparation, 

characterization and experimental clinical appraisal. International Journal of 

Pharmaceutics, 612, 121309. 

Ao, F., Luo, X., Shen, W., Ge, X., Li, P., Zheng, Y., Wu, S., Mao, Y., & Luo, Y. 

(2023). Multifunctional electrospun membranes with hydrophilic and 

hydrophobic gradients property for wound dressing. Colloids and Surfaces B: 

Biointerfaces, 225, 113276. 

Aragón, J., Costa, C., Coelhoso, I., Mendoza, G., Aguiar-Ricardo, A., & Irusta, S. 

(2019). Electrospun asymmetric membranes for wound dressing applications. 

Materials Science and Engineering: C, 103, 109822. 

FABRIKASI DAN KARAKTERISASI NANOFIBER BILAYER DENGAN SIFAT HIDROFOBIK-HIDROFILIK
MENGGUNAKAN
POLYCAPROLACTON (PCL) - POLYVINYL ACETATE (PVAc) / POLYETHYLENE OXIDE (PEO)
Siti Nur Aisyah, Dr.Eng. Ahmad Kusumaatmaja, S.Si., M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



63 

 

 
 

Azizi, M., Azimzadeh, M., Afzali, M., Alafzadeh, M., & Hossein, S. S. (2018). 

Mirhosseini.“Characterization and optimization of using calendula officinalis 

extract in the fabrication of polycaprolactone/gelatin electrospun nanofibers 

for wound dressing applications.” Materials Science, 6(2), 34–46. 

Barhoum, A., & García-Betancourt, M. L. (2018). Physicochemical 

characterization of nanomaterials: Size, morphology, optical, magnetic, and 

electrical properties. In Emerging applications of nanoparticles and 

architecture nanostructures (pp. 279–304). Elsevier. 

Benedini, L. (2023). Periodontal drug delivery: advances and challenges. Advanced 

and Modern Approaches for Drug Delivery, 751–782. 

Bergese, P., & Colombo, I. (2014). Thermodynamics of (nano) interfaces. In 

Colloidal Foundations of Nanoscience (pp. 1–31). Elsevier. 

Bhullar, S. K., Rana, D., Lekesiz, H., Bedeloglu, A. C., Ko, J., Cho, Y., Aytac, Z., 

Uyar, T., Jun, M., & Ramalingam, M. (2017). Design and fabrication of 

auxetic PCL nanofiber membranes for biomedical applications. Materials 

Science and Engineering: C, 81, 334–340. 

Coelho, L. R. T. (2018). Vascularization: plant decellularization and 

electrospinning techniques for the development of small and medium caliber 

blood vessels. Universidade NOVA de Lisboa (Portugal). 

Darbasizadeh, B., Mortazavi, S. A., Kobarfard, F., Jaafari, M. R., Hashemi, A., 

Farhadnejad, H., & Feyzi-barnaji, B. (2021). Electrospun Doxorubicin-loaded 

PEO/PCL core/sheath nanofibers for chemopreventive action against breast 

cancer cells. Journal of Drug Delivery Science and Technology, 64, 102576. 

El-Naggar, M. E., Abdelgawad, A. M., Abdel-Sattar, R., Gibriel, A. A., & Hemdan, 

B. A. (2023). Potential antimicrobial and antibiofilm efficacy of essential oil 

nanoemulsion loaded polycaprolactone nanofibrous dermal patches. European 

Polymer Journal, 184, 111782. 

Fadlelmoula, A., Pinho, D., Carvalho, V. H., Catarino, S. O., & Minas, G. (2022). 

Fourier transform infrared (FTIR) spectroscopy to analyse human blood over 

the last 20 years: a review towards lab-on-a-chip devices. Micromachines, 

13(2), 187. 

Fang, L., Hu, Y., Lin, Z., Ren, Y., Liu, X., & Gong, J. (2024). Instant mucus 

dressing of PEO reinforced by chitosan nanofiber scaffold for open wound 

healing. International Journal of Biological Macromolecules, 263, 130512. 

Faramarzi, B., Moggio, M., Diano, N., Portaccio, M., & Lepore, M. (2023). A brief 

review of FT-IR Spectroscopy studies of sphingolipids in Human cells. 

Biophysica, 3(1), 158–180. 

Ferreira, M. S. V., & Mousavi, S. H. (2018). Nanofiber technology in the ex vivo 

expansion of cord blood-derived hematopoietic stem cells. Nanomedicine: 

Nanotechnology, Biology and Medicine, 14(5), 1707–1718. 

Fouad, H., Khalil, K. A., Alshammari, B. A., Abdal-Hay, A., & Abd El-salam, N. 

M. (2022). Development of new bio-composite of PEO/silk fibroin blends 

loaded with piezoelectric material. Polymers, 14(19), 4209. 

Giechaskiel, B., & Clairotte, M. (2021). Fourier transform infrared (FTIR) 

spectroscopy for measurements of vehicle exhaust emissions: A review. 

Applied Sciences, 11(16), 7416. 

FABRIKASI DAN KARAKTERISASI NANOFIBER BILAYER DENGAN SIFAT HIDROFOBIK-HIDROFILIK
MENGGUNAKAN
POLYCAPROLACTON (PCL) - POLYVINYL ACETATE (PVAc) / POLYETHYLENE OXIDE (PEO)
Siti Nur Aisyah, Dr.Eng. Ahmad Kusumaatmaja, S.Si., M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



64 

 

 
 

Guler, E., Kopuz, A., Ertas, B., Yilmaz-Goler, A. M., Yazir, Y., Kalaskar, D. M., 

& Cam, M. E. (2024). Anti-Alzheimer’s effect of 

memantine/donepezil/metformin-loaded PVA/PEO composite nanofibers 

produced by pressurized gyration: Production, characterization, and in vitro 

evaluation. Journal of Drug Delivery Science and Technology, 97, 105795. 

Inkson, B. J. (2016). Scanning electron microscopy (SEM) and transmission 

electron microscopy (TEM) for materials characterization. In Materials 

characterization using nondestructive evaluation (NDE) methods (pp. 17–43). 

Elsevier. 

Jafari, S. M. (2017). Nanoencapsulation of food bioactive ingredients: Principles 

and applications. Academic Press. 

Jhaveri, J. H., & Murthy, Z. V. P. (2016). A comprehensive review on anti-fouling 

nanocomposite membranes for pressure driven membrane separation 

processes. Desalination, 379, 137–154. 

Jia, J., Lin, Z., Zhu, J., Liu, Y., Hu, Y., & Fang, K. (2024). Anti-adhesive and 

antibacterial chitosan/PEO nanofiber dressings with high breathability for 

promoting wound healing. International Journal of Biological 

Macromolecules, 261, 129668. 

Jurić, M., Donsi, F., Bandić, L. M., & Jurić, S. (2023). Natural-based electrospun 

nanofibers: Challenges and potential applications in agri-food sector. Food 

Bioscience, 103372. 

Kamalipooya, S., Fahimirad, S., Abtahi, H., Golmohammadi, M., Satari, M., 

Dadashpour, M., & Nasrabadi, D. (2024). Diabetic wound healing function of 

PCL/cellulose acetate nanofiber engineered with chitosan/cerium oxide 

nanoparticles. International Journal of Pharmaceutics, 653, 123880. 

Kang, Q., Takehara, H., & Ichiki, T. (2023). Characterization of the electrical 

conductivity and chemical properties of camphorsulfonic acid protonated 

polyaniline/poly (vinyl acetate) composite films. Polymer, 283, 126269. 

Kannan, M. (2018). Scanning electron microscopy: Principle, components and 

applications. A Textbook on Fundamentals and Applications of 

Nanotechnology, 81–92. 

Karamat-Iradmousa, M., Karimi, H., Mahboubi, A., Rabbani, S., Kamalinejad, M., 

& Haeri, A. (2023). Bi-layered nanofibers loaded with pomegranate flowers 

extract as a novel wound dressing: fabrication, characterization, and in vivo 

healing promotion. Industrial Crops and Products, 202, 117042. 

Khoshbakht, S., Asghari-Sana, F., Fathi-Azarbayjani, A., & Sharifi, Y. (2020). 

Fabrication and characterization of tretinoin-loaded nanofiber for topical skin 

delivery. Biomaterials Research, 24(1), 8. 

Kimna, C., Bauer, M. G., Lutz, T. M., Mansi, S., Akyuz, E., Doganyigit, Z., 

Karakol, P., Mela, P., & Lieleg, O. (2022). Multifunctional “Janus‐Type” 

Bilayer Films Combine Broad‐Range Tissue Adhesion with Guided Drug 

Release. Advanced Functional Materials, 32(30), 2105721. 

Kuo, C.-W., Chiu, Y.-F., Wu, M.-H., Li, M.-H., Wu, C.-N., Chen, W.-S., & Huang, 

C.-H. (2021). Gelatin/chitosan bilayer patches loaded with cortex 

Phellodendron amurense/Centella asiatica extracts for anti-acne application. 

Polymers, 13(4), 579. 

FABRIKASI DAN KARAKTERISASI NANOFIBER BILAYER DENGAN SIFAT HIDROFOBIK-HIDROFILIK
MENGGUNAKAN
POLYCAPROLACTON (PCL) - POLYVINYL ACETATE (PVAc) / POLYETHYLENE OXIDE (PEO)
Siti Nur Aisyah, Dr.Eng. Ahmad Kusumaatmaja, S.Si., M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



65 

 

 
 

Kupka, V., Dvořáková, E., Manakhov, A., Michlíček, M., Petruš, J., Vojtová, L., & 

Zajíčková, L. (2020). Well-blended PCL/PEO electrospun nanofibers with 

functional properties enhanced by plasma processing. Polymers, 12(6), 1403. 

Leena, M. M., Bharathi, S. K. V., Moses, J. A., & Anandharamakrishnan, C. (2020). 

Potential applications of nanofibers in beverage industry. In Nanoengineering 

in the beverage industry (pp. 333–368). Elsevier. 

Li, H., & Yang, W. (2016). Electrospinning technology in non-woven fabric 

manufacturing. In Non-woven fabrics. IntechOpen. 

Li, X., Wang, C., Yang, S., Liu, P., & Zhang, B. (2018). Electrospun 

PCL/mupirocin and chitosan/lidocaine hydrochloride multifunctional double 

layer nanofibrous scaffolds for wound dressing applications. International 

Journal of Nanomedicine, 5287–5299. 

Lin, C., Zhao, H., Huang, H., Ma, X., & Cao, S. (2023). PEO/cellulose composite 

paper based triboelectric nanogenerator and its application in human-health 

detection. International Journal of Biological Macromolecules, 228, 251–260. 

Liu, K., Wang, J., Fang, S., Wang, H., Bai, Y., Zhao, Z., Zhu, Q., Wang, C., Chen, 

G., & Jiang, H. (2022). Effect of polycaprolactone impregnation on the 

properties of calcium silicate scaffolds fabricated by 3D printing. Materials & 

Design, 220, 110856. 

Malašauskienė, J., & Milašius, R. (2010). Mathematical analysis of the diameter 

distribution of Electrospun nanofibres. Fibres and Textiles in Eastern Europe., 

18(6), 45–48. 

Mandal, P. K., & Biswas, A. K. (2020). Modern techniques for rapid detection of 

meatborne pathogens. In Meat Quality Analysis (pp. 287–303). Elsevier. 

Mclauchlin, A. R., & Thomas, N. L. (2012). Biodegradable polymer 

nanocomposites. In Advances in Polymer Nanocomposites (pp. 398–430). 

Elsevier. 

Meruva, S., & Donovan, M. D. (2020). Polyethylene oxide (PEO) molecular weight 

effects on abuse-deterrent properties of matrix tablets. AAPS PharmSciTech, 

21, 1–10. 

Narayanan, G., Shen, J., Boy, R., Gupta, B. S., & Tonelli, A. E. (2018). Aliphatic 

polyester nanofibers functionalized with cyclodextrins and cyclodextrin-guest 

inclusion complexes. Polymers, 10(4), 428. 

Nasrollahzadeh, M., Sajadi, M. S., Atarod, M., Sajjadi, M., & Isaabadi, Z. (2019). 

An introduction to green nanotechnology. Academic Press. 

Negi, S., & Khurana, S. (2023). Effect of addition of polyether amine and TiO2 

nanofibers on the properties of PEO based sodium ion conducting composites. 

Materials Chemistry and Physics, 305, 128012. 

Nirmala, M. J., Dhas, S. P., Saikrishna, N., Raj, U. S., Sai, P. S., & Nagarajan, R. 

(2022). Green nanoemulsions: Components, formulation, techniques of 

characterization, and applications. In Bio-Based Nanoemulsions for Agri-Food 

Applications (pp. 47–69). Elsevier. 

Novak, M., & Ormsby, B. (2023). Poly (Vinyl Acetate) Paints: A Literature Review 

of Material Properties, Ageing Characteristics, and Conservation Challenges. 

Polymers, 15(22), 4348. 

Pal, D. B., Srivastava, P., Mishra, A., Giri, D. D., Srivastava, K. R., Singh, P., 

FABRIKASI DAN KARAKTERISASI NANOFIBER BILAYER DENGAN SIFAT HIDROFOBIK-HIDROFILIK
MENGGUNAKAN
POLYCAPROLACTON (PCL) - POLYVINYL ACETATE (PVAc) / POLYETHYLENE OXIDE (PEO)
Siti Nur Aisyah, Dr.Eng. Ahmad Kusumaatmaja, S.Si., M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



66 

 

 
 

Awasthi, S., Kumari, L., & Mishra, P. K. (2017). Synthesis and 

characterization of bio-composite nanofiber for controlled drug release. 

Journal of Environmental Chemical Engineering, 5(6), 5843–5849. 

Panchal, S. S., & Vasava, D. V. (2020). Biodegradable polymeric materials: 

synthetic approach. ACS Omega, 5(9), 4370–4379. 

Park, J.-S. (2010). Electrospinning and its applications. Advances in Natural 

Sciences: Nanoscience and Nanotechnology, 1(4), 43002. 

Park, J., Cho, Y. J., Chegal, W., Lee, J., Jang, Y.-S., & Jin, J. (2024). A review of 

thin-film thickness measurements using optical methods. International 

Journal of Precision Engineering and Manufacturing, 25(8), 1725–1737. 

Qothrunnadaa, T., & Hasanah, A. N. (2021). Patches for acne treatment: an update 

on the formulation and stability test. Int. J. Appl. Pharm, 13, 21–26. 

Rahnama, S., Movaffagh, J., Shahroodi, A., Jirofti, N., Fazly Bazzaz, B. S., 

Beyraghdari, M., Hashemi, M., & Kalalinia, F. (2022). Development and 

characterization of the electrospun melittin-loaded chitosan nanofibers for 

treatment of acne vulgaris in animal model. Journal of Industrial Textiles, 52, 

15280837221112410. 

Saini, B., Sinha, M. K., & Dey, A. (2022). Functionalized polymeric smart 

membrane for remediation of emerging environmental contaminants from 

industrial sources: Synthesis, characterization and potential applications. 

Process Safety and Environmental Protection, 161, 684–702. 

Sengupta, D., Lu, L., Gomes, D. R., Jayawardhana, B., Pei, Y., & Kottapalli, A. G. 

P. (2023). Fabric-like electrospun PVAc–graphene nanofiber webs as 

wearable and degradable piezocapacitive sensors. ACS Applied Materials & 

Interfaces, 15(18), 22351–22366. 

Shi, R., Geng, H., Gong, M., Ye, J., Wu, C., Hu, X., & Zhang, L. (2018). Long-

acting and broad-spectrum antimicrobial electrospun poly (ε-

caprolactone)/gelatin micro/nanofibers for wound dressing. Journal of Colloid 

and Interface Science, 509, 275–284. 

Sim, S., Kim, Y.-M., Park, Y.-J., Siddiqui, M. X., Gang, Y., Lee, J., Lee, C., & Suh, 

H.-J. (2020). Determination of polyvinyl acetate in chewing gum using high-

performance liquid chromatography–evaporative light scattering detector and 

pyrolyzer–gas chromatography–mass spectrometry. Foods, 9(10), 1473. 

Singh, A. K., Yogeswari, C., Pramod, A., Girisun, T. C. S., Manattayil, J. K., & 

Nagalakshmi, R. (2023). Second harmonic generation and two photon 

absorption assisted power limiting mechanism of l-Phenylalanine (LPA)-poly-

ethylene-oxide (PEO) electrospun nanofibers. Optical Materials, 143, 114222. 

Song, J.-W., & Fan, L.-W. (2021). Temperature dependence of the contact angle of 

water: A review of research progress, theoretical understanding, and 

implications for boiling heat transfer. Advances in Colloid and Interface 

Science, 288, 102339. 

Szyszka, D., & Szczepański, W. (2015). Contact angle of copper-bearing shales 

using the sessile drop and captive bubble methods in the presence of selected 

frothers. Mining Science, 22, 193–201. 

Uhljar, L. É., & Ambrus, R. (2023). Electrospinning of potential medical devices 

(wound dressings, tissue engineering scaffolds, face masks) and their 

FABRIKASI DAN KARAKTERISASI NANOFIBER BILAYER DENGAN SIFAT HIDROFOBIK-HIDROFILIK
MENGGUNAKAN
POLYCAPROLACTON (PCL) - POLYVINYL ACETATE (PVAc) / POLYETHYLENE OXIDE (PEO)
Siti Nur Aisyah, Dr.Eng. Ahmad Kusumaatmaja, S.Si., M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



67 

 

 
 

regulatory approach. Pharmaceutics, 15(2), 417. 

Umoren, S. A., Solomon, M. M., & Saji, V. S. (2022). Polymeric materials in 

corrosion inhibition: fundamentals and applications. Elsevier. 

Wade Jensen, P. D. (2022). Interpreting Images from Scanning Electron 

Microscopy. Deringer-Ney. https://deringerney.com/interpreting-images-

from-scanning-electron-microscopy/ 

Wang, F., Zhu, B., Feng, X., Zhang, H., Jiang, H., Huang, Y., Qian, Y., Xia, X., & 

Wang, Y. (2025). Preparation and characteristics of double-layer hydrogel-

nanofiber FSG-(MgONRs/PCL/PVP) antibacterial membranes by 

electrospinning technology. Journal of Molecular Structure, 1334, 141903. 

Wang, Y., Khan, M. A., Chen, K., Zhang, L., & Chen, X. (2023). Electrospinning 

of natural biopolymers for innovative food applications: A review. Food and 

Bioprocess Technology, 16(4), 704–725. 

Weng, Q.-H., Hu, M.-H., Wang, J.-F., & Hu, J.-J. (2025). Enhancing the flexibility 

and hydrophilicity of PLA via polymer blends: electrospinning vs. Solvent 

casting. Polymers, 17(6), 800. 

Xu, H., Wu, Z., Zhao, D., Liang, H., Yuan, H., & Wang, C. (2022). Preparation and 

characterization of electrospun nanofibers-based facial mask containing 

hyaluronic acid as a moisturizing component and huangshui polysaccharide as 

an antioxidant component. International Journal of Biological 

Macromolecules, 214, 212–219. 

Yang, B., Tang, B., Wang, Z., Feng, F., Wang, G., Zhao, Z., Xue, Z., Li, J., & Chen, 

W. (2024). Solution blow spun bilayer chitosan/polylactic acid nanofibrous 

patch with antibacterial and anti-inflammatory properties for accelerating acne 

healing. Carbohydrate Polymers, 326, 121618. 

Zaroog, O. S., Borhana, A. A., & Perumal, S. S. A. (2019). Biomaterials for Bone 

Replacements: Past and Present. 

Zhang, Z., Ma, X., Wang, W., Gong, X., Zhao, Y., Mu, Q., Xue, Z., Liu, X., Zheng, 

H., & Xu, W. (2022). Recent advances in gel materials with special wettability: 

a review. Journal of Materials Science, 57(28), 13179–13201. 

Zhijiang, C., Yi, X., Haizheng, Y., Jia, J., & Liu, Y. (2016). Poly 

(hydroxybutyrate)/cellulose acetate blend nanofiber scaffolds: Preparation, 

characterization and cytocompatibility. Materials Science and Engineering: 

C, 58, 757–767. 

Ziabari, A. H., Ebrahimi, S., Jafari, K., Doodmani, S. M., Natouri, O., Nobakht, A., 

& Mouseli, S. (2024). Bilayer nanofibers loaded with Malva sylvestris extract 

for enhanced wound healing applications. Journal of Drug Delivery Science 

and Technology, 93, 105373. 

Zulkifli, M. Z. A., Nordin, D., Shaari, N., & Kamarudin, S. K. (2023). Overview of 

electrospinning for tissue engineering applications. Polymers, 15(11), 2418. 

 

FABRIKASI DAN KARAKTERISASI NANOFIBER BILAYER DENGAN SIFAT HIDROFOBIK-HIDROFILIK
MENGGUNAKAN
POLYCAPROLACTON (PCL) - POLYVINYL ACETATE (PVAc) / POLYETHYLENE OXIDE (PEO)
Siti Nur Aisyah, Dr.Eng. Ahmad Kusumaatmaja, S.Si., M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


