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The diffusion of an antibiotic in a biofilm is a specific process, because bacteria
in a biofilm can initiate various defense mechanisms against antibiotic molecules.
One of the defense mechanisms is the creation of a diffusion barrier. Bacteria at-
tacked by the antibiotic produce more and more mucus, which causes that the
antibiotic diffusion is slowed down. In a very dense biofilm, antibiotic molecules
can be stopped. Because the biofilm has a gel-like consistency, we assume that
the antibiotic diffusion process is described by the subdiffusion-absorption equation
with the Riemann–Liouville fractional time derivative. The boundary conditions
at the border between the biofilm and a diffusive medium, where the antibiotic is
initially located, have been derived using a particle random walk model in a system
with discrete space variable and time [1, 2]. These conditions take a non-standard
form because they contain a fractional order derivative. The solutions to equa-
tions describing the process will be shown. These solutions coincide with empirical
data. Based on the obtained results, we discuss the opportunity to experimentally
determine whether absorption occurs in the biofilm if measurement of particles con-
centration is possible in the diffusive medium only [3]. The absorption coefficient of
antibiotic molecules in the biofilm, which can be determinecd experimentally, will
be related to the defense intensity of bacteria against antibiotics.

REFERENCE

[1] T. Koszto lowicz, Model of anomalous diffusion–absorption process in a sys-
tem consisting of two different media separated by a thin membrane, Phys.
Rev. E 99, 022127 (2019)

[2] T. Koszto lowicz, K.D. Lewandowska, Normal diffusion in a medium con-
nected to a subdiffusive medium with absorption, Biosystems 177, 5–8
(2019)

[3] T. Koszto lowicz, K.D. Lewandowska, T. Klinkosz, How to identify absorp-
tion in a subdiffusive medium, Math. Model. Nat. Phenom. 12, 118–129
(2017)


