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The dynamics of viral infections can be better understood with the use of
mathematical models. We address the uncertainty inherent in biological systems
by presenting a fuzzy fractional-order model for the hepatitis B virus (HBV) in
this paper. To examine the dynamics of infection and viral clearance, the model
uses a double parametric-based homotopy method. The suggested model’s exis-
tence and uniqueness are also explored. Incorporating a fractional-order deriva-
tive with fuzzy logic reduces peak viral load and decreases cellular damage,
especially when therapy is started early, according to our data. Nevertheless,
it can take more time to completely eradicate the pathogen. The results pro-
vide light on the many phases of HBV infection and their development, which
improves our ability to forecast diseases and develop effective therapeutic inter-
vention plans.

Keywords: HBV-infection model, double parametric approach, fuzzy-fractional

differential equation, Caputo fractional derivative

MSC2020: 26A33, 34A08, 44A05, 34K60, 92B99, 92C50

References

[1] M. A. Nowak, S. Bonhoeffer, A. M. Hill, R. Boehme, H. C. Thomas, H. McDade, Viral
dynamics in hepatitis B virus infection, Proceedings of the National Academy of Sciences,
93:4398–4402, 1996.

[2] C. Vargas-De-León, Stability analysis of a model for HBV infection with cure of infected
cells and intracellular delay, Applied Mathematics and Computation, 219:389–398, 2012.

https://biomath.math.bas.bg/biomath/index.php/bmcs
mailto:ajaykhator123@gmail.com
mailto:meher_ramakanta@yahoo.com
https://doi.org/10.1073/pnas.93.9.4398
https://doi.org/10.1073/pnas.93.9.4398
https://doi.org/10.1073/pnas.93.9.4398
https://doi.org/10.1016/j.amc.2012.06.029
https://doi.org/10.1016/j.amc.2012.06.029


BIOMATH 2025 Conference Abstracts

[3] R. Agarwal, Kritika, S. D. Purohit, J. Mishra, A Mathematical Fractional Model to
Study the Hepatitis B Virus Infection, In: Mathematical Modeling and Soft Computing
in Epidemiology, ISBN: 9781003038399, CRC Press, 2020.

[4] L. Verma, R. Meher, O. Nikan, Z. Avazzadeh, Numerical analysis on fuzzy fractional
human liver model using a novel double parametric approach, Physica Scripta, 99:115202,
2024.

https://www.taylorfrancis.com/chapters/edit/10.1201/9781003038399-14/mathematical-fractional-model-study-hepatitis-virus-infection-ritu-agarwal-kritika-purohit-jyoti-mishra
https://www.taylorfrancis.com/chapters/edit/10.1201/9781003038399-14/mathematical-fractional-model-study-hepatitis-virus-infection-ritu-agarwal-kritika-purohit-jyoti-mishra
https://www.taylorfrancis.com/chapters/edit/10.1201/9781003038399-14/mathematical-fractional-model-study-hepatitis-virus-infection-ritu-agarwal-kritika-purohit-jyoti-mishra
https://doi.org/10.1088/1402-4896/ad7d51
https://doi.org/10.1088/1402-4896/ad7d51
https://doi.org/10.1088/1402-4896/ad7d51

