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Abstract

Nicotine-loaded polyvinyl alcohol (PVA) nanofibers were successfully produced by the electrospinning technique. Nicotine-
loaded PVA solutions of varying concentrations were prepared, and their chemical composition, conductivity, and viscosity
were determined using attenuated total reflectance-Fourier transform infrared spectroscopy and a rheometer. The
formulations were spun at flow rates of 0.4 mL/h with a fixed voltage of 11 kV. A scanning electron microscope was then
used to characterize the morphology and diameters of electrospun mats. Differential scanning calorimetry and
thermogravimetric analysis were used to investigate the thermal properties and structural changes during the oxidative
stabilization process. From the result, conductivity and viscosity decreased with decreasing nicotine concentrations,
resulting in smooth and nonbeaded nanofibers. In contrast, as the nicotine solution concentration increases, beaded
nanofibers with smaller diameter fibers are produced, resulting in a smaller average fiber diameter. The average fiber
diameter of different nicotine concentrations at 0%, 0.5%, 1.0%, 1.5%, and 2.0% solution were found to be 348.05 + 71.42
nm, 439.73 + 48.16 nm, 415.36 £ 41.41 nm, 348.07 + 71.42 nm, and 317.42 + 42.45 nm respectively. The release test
exhibits Higuchi’s release kinetics with about 95% nicotine released over 6 h at a monophasic flux of 0.152 mg/cm2/h1/2.
This study indicates that nicotine-loaded nanofibers are a potential candidate as a transdermal patch for smoking cessation.
© Springer Science+Business Media, LLC, part of Springer Nature 2024. Springer Nature or its licensor (e.g. a society or
other partner) holds exclusive rights to this article under a publishing agreement with the author(s) or other rightsholder(s);
author self-archiving of the accepted manuscript version of this article is solely governed by the terms of such publishing
agreement and applicable law.

Author Keywords

electrospinning; nanofibers; nicotine; polyvinyl alcohol

Funding details

International Islamic University Malaysia financially supported this paper under the IIUM Flagship Research Initiative Grant
Scheme (IRF19-034-0034).

References

+ (2019) Ministry of Health Malaysia, National Health and Morbidity Survey (NHMS) 2019:
Ncds - Non-Communicable Diseases: Risk Factors and Other Health Problems, pp. 80-
82.
Kuala Lumpur (,)

« Ganti, S.S., Bhattaccharjee, S.A., Murnane, K.S.
(2018) Int. J. Pharm, 550 (1-2), pp. 71-78.
1:CAS:528:DC%2BC1cXhsFyijt7bP, 30125654, 6195313

+ Okeke, O.C., Boateng, J.S.
(2016) Int. J. Biol. Macromol, 91, pp. 31-44.
1:CAS:528:DC%2BC28Xps1Wrt70%3D, 27222284

« Cipolla, D., Gonda, I.
Asian
(2015) J. Pharm. Sci, 10 (6), pp. 472-480.
3397253

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1746216182&eid=2-s2.0-85184221975&sort=&clicked... 1/4



2/15/24, 11:54 AM Scopus - Print Document
« Sa’Adon, S., Abd Razak, S.I., Ismail, A.E.
(2019) Procedia Comput. Sci., 158, pp. 436-442.

« Kalouta, K., Stie, M.B., Janfelt, C.
(2020) Mol. Pharmaceutics, 17 (11), pp. 4189-4200.
1:CAS:528:DC%2BB3cXhslequr3O

« Pichayakorn, W., Suksaeree, J., Boonme, P.
(2012) J. Memb. Sci, 411-12, pp. 81-90.

« Miraftab, M., Saifullah, A.N., Cay, A.
(2015) J. Mater. Sci, 50, pp. 1943-1957.
2015JMatS.50.1943M, 1:CAS:528:DC%2BC2cXitVyhurjM

« Reddy, D.M., Kumar, V.V., Kumar, K.P.
World
(2018) J. Pharm. Res, 7 (16), pp. 1101-1115.
1:CAS:528:DC%2BC1MX|jtFShurY%3D

« Daemi, H., Mashayekhi, M., Pezeshki Modaress, M.
(2018) Carbohydr. Polym, 198, pp. 481-485.
and

« Fahimirad, S., Ajalloueian, F.
(2019) Int. J. Pharm, 566, pp. 307-328.
1:CAS:528:DC%2BC1MXhtFWIu7bJ, 31125714

« Stocco, T.D., Bassous, N.J., Zhao, S.
(2018) Nanoscale, 10, pp. 12228-12255.
1:CAS:528:DC%2BC1cXhtFGjsLjE, 29947408

« Williams, G.R., Raimi-Abraham, B.T., Luo, C.J.
(2018) Nanofibres in Drug Delivery, p. 242.
UCL Press

« Huang, C., Xu, X,, Fu, J.
(2022) Polymers, 14 (16), p. 3266.
1:CAS:528:DC%2BB38Xit1yrtb7L, 36015523, 9415690

« Kamsani, N.H., Haris, M.S., Pandey, M.
(2021) Arabian J. Chem, 14.
1:CAS:528:DC%2BB3MXhvVKhsL3P

« Partheniadis, |., Nikolakakis, I., Laidmae, I.
(2020) Processes, 8 (6), p. 673.
1:CAS:528:DC%2BB3cXitlGnsrvM

« Aruchamy, K., Mahto, A., Nataraj, S.K.
(2018) Nano-Struct. Nano-Objects, 16, pp. 45-58.
1:CAS:528:DC%2BC1cXisVensbrL

« Tahalyani, J., Rahangdale, K.K., Aepuru, R.
(2016) RSC Adv, 6 (43), pp. 36588-36598.
2016RSCAd..636588T, 1:CAS:528:DC%2BC28XIt1Sgtbw%3D

+« Wongkanya, R., Chuysinuan, P., Pengsuk, C.
(2017) J. Sci.: Adv. Mater. Devices, 2 (3), pp. 309-316.

« Sun, F, Guo, J,, Liu, Y.
(2019) Int. J. Biol. Macromol, 137, pp. 420-425.
1:CAS:528:DC%2BC1MXhtlejurzF, 31252015

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1746216182&eid=2-s2.0-85184221975&sort=&clicked...

2/4



2/15/24, 11:54 AM Scopus - Print Document

« Paaver, U., Heindmaki, J., Kassamakov, I.
(2019) Pharmaceutics, 11 (10), p. 491.
1:CAS:528:DC%2BB3cXotFKIu7s%3D, 31554258, 6835728

« Felgueiras, H.P., Teixeira, M.A., Tavares, T.D.
(2020) J. Appl. Polym. Sci, 137 (18), p. 48626.
1:CAS:528:DC%2BC1MXhvF2rtL7J

« Teixeira, M.A., Antunes, J.C., Amorim, M.T.P.
(2021) Proceedings, 69 (1), p. 30.

« Tang, Y., Lan, X., Liang, C.
(2019) Carbohydr. Polym, 219, pp. 113-120.
1:CAS:528:DC%2BC1MXptlygtL4%3D, 31151507

« Clayton, P.M., Vas, C.A., Bui, T.T.T.
(2013) Chirality, 25 (5), pp. 288-293.
1:CAS:528:DC%2BC3sXjvFags78%3D, 23494810, 3654167

« Roland Eddy, C., Eisner, A.
(1954) Anal. Chem., 26 (9), pp. 1428-1431.

« Petrick, L., Destaillats, H., Zouey, I.
(2010) Phys. Chem. Chem. Phys, 12 (35), pp. 10356-10364.
1:CAS:528:DC%2BC3cXhtVOns7rP, 20582338

« Bhardwaj, N., Kundu, S.C.
(2010) Biotechnol. Adv, 28 (3), pp. 325-347.
1:CAS:528:DC%2BC3cXjvFCIsL0%3D, 20100560

« (2004), 61<sup>st</sup> JECFA — Chemical and Technical Assessment

(CTA), 1 (3), pp. 1-3.
+« Benowitz, N.L., Hukkanen, J., Jacob, P.

(2009) Nicotine Psychopharmacology in Handbook of Experimental Pharmacology

book, 192, pp. 295-551.
Berlin

+« Morie, G.P.
(1972) Tob. Sci, 16-52, p. 167.

« Angammana, C.J., Jayaram, S.H.
(2011) IEEE Trans. Ind. Appl, 47 (3), pp. 1109-1117.
1:CAS:528:DC%2BC3MXot1yit7Y%3D

« Haider, A., Haider, S., Kang, |.K.
(2018) Arabian J. Chem, 11 (8), pp. 1165-1188.
1:CAS:528:DC%2BC2MXitVClIsLjP

« Holland, B.J., Hay, J.N.
(2001) Polymer, 42 (16), pp. 6775-6783.
1:CAS:528:DC%2BD3MXjt12gtLs%3D

+ Guirguis, O.W., Moselhey, M.T.H.
(2012) Nat. Sci, 4 (1), pp. 57-67.
1:CAS:528:DC%2BC38XnvFCit7s%3D

« Patel, P., Ahir, K., Patel, V.
(2015) The Pharma Innovation J, 4 (5), pp. 14-20.

« Repanas, A., Andriopoulou, S., Glasmacher, B.
(2016) J. Drug. Deliv. Sci. Technol, 31, pp. 137-146.

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1746216182&eid=2-s2.0-85184221975&sort=&clicked...

3/4



2/15/24, 11:54 AM Scopus - Print Document
1:CAS:528:DC%2BC28Xht10ms7k%3D

« Mwiiri, F.K., Daniels, R.
(2020) Molecules, 25 (20), p. 4799.
1:CAS:528:DC%2BB3cXit1aisbjJ, 33086645, 7587550

« Nazir, A., Khenoussi, N., Schacher, L.
(2015) RSC Adv, 5 (94), pp. 76892-76897.
2015RSCAd..576892N, 1:CAS:528:DC%2BC2MXhsVCrtb7J

« Kataria, K., Gupta, A., Rath, G.
(2014) Int. J. Pharm, 469 (1), pp. 102-110.
1:CAS:528:DC%2BC2cXos1els7¢c%3D, 24751731

« Higuchi, W.I.
(1962) J. Pharm. Sci, 51 (8), pp. 802-804.
1:STN:280:DyaF38%2FkvVKmuw%3D%3D, 13907274

« Paarakh, M.P,, Jose, P.A., Setty, C.M.
(2019) Int. J. Pharm. Res. & Tech, 8 (1), pp. 12-20.

« Ho, H., Chien, Y.W.
(1993) Drug Dev. Ind. Pharm, 19 (3), pp. 295-313.
1:CAS:528:DyaK3sXhtlWqgs70%3D

« Jaehne, A., Loessl, B., Barkai, Z.
(2009) Sleep Med. Rev, 13 (5), pp. 363-377.
19345124

+« Mendelsohn, C.
(2022) Aust. Prescr, 45 (1), pp- 10-14.
35233133, 8882445

Correspondence Address
Haris M.S.; Department of Pharmaceutical Technology, Pahang, Malaysia; email: solah@iium.edu.my
Rullah K.; Department of Pharmaceutical Chemistry, Pahang, Malaysia; email: kamalrullah@iium.edu.my

Publisher: Springer

ISSN: 0091150X

CODEN: PCJOA

Language of Original Document: English
Abbreviated Source Title: Pharm. Chem. J.
2-52.0-85184221975

Document Type: Article

Publication Stage: Article in Press

Source: Scopus

ELSEVI ER Copyright © 2024 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V. G_RELX Group™

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1746216182&eid=2-s2.0-85184221975&sort=&clicked... 4/4



