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Abstract

Periodontitis is a chronic and potentially severe inflammatory disease that
can affect both men and women. Its severe form has a global prevalence of 11%.
If it is left untreated, periodontitis can lead to tooth loss and other oral diseases.
Patients with mild periodontal disease can receive non-surgical treatments such
as scaling and root planing, along with anti-inflammatory medications or mouth
rinses. Moderate to severe cases require additional treatments, including systemic
antibiotics. In-situ gel (ISG) drug delivery systems employ polymers that undergo
a transition from solution to gel form, allowing them to cover the entire

periodontal pocket effectively.

This research aims to develop a thermosensitive mucoadhesive ISG with
varying concentrations of levofloxacin (Lvx) for local intrapocket administration,
to improve drug residence time and enhance patient compliance while reducing
side effects associated with the medication, employing a cold method to solubilize

various concentrations of poloxamer (Polx).

A full factorial design was used to prepare 25 formulations with different
concentrations of Polx407 (ranging from 16% to 20%) and Polx188 (from 1% to
4%). Four formulations were selected based on gelling time and tempreture: P2
(Polx 407 at 17%), P14 (Polx 407 at 19% and Polx 188 at 3%), P19 (Polx 407 at
19% and Polx188 at 2%), and P22 (Polx 407 at 17% and Polx188 at 1%).

Mucoadhesive polymers were added to the chosen four formulations
(Methyl Cellulose (MC) 0.25%-1%, Hydroxypropyl methylcellulose (HPMC)
0.1%-0.3%, Gellan gum (GG) 0.2%-0.6%, Chitosan (Chts) 0.5%-1.5%, Carbopol
0.05%-0.15%), resulting in the preparation of 60 different combinations of these
polymers. The effects of varying concentrations was studied on gelation time,
temperature, and viscosity through visual inspection of the test tube tilting

method. Based on these factors, three formulations were selected: A7 (Polx407
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17% GG 0.2%), A10 (Polx407 17% Chts 0.5%), and A19 (Polx407 17% Polx188
1% HPMC 0.1%).

Next, the antibacterial effects of various concentrations of Lvx (0.5%-5%)
were investigated, specifically incorporating them into the A10 (Polx407 17%
Chts 0.5%) formulation. Depending on the result, 0.5% and 1% concentrations of
Lvx were chosen, which were then combined with the previously prepared
formulations, resulting in six formulations for evaluation: F1 (Polx407 17%, GG
0.2%, Lvx 0.5), F2 (Polx407 17% GG 0.2%, Lvx 1%), F3 (Polx407 17%, Chts
0.5%, Lvx 0.5%), F4 (Polx407 17%, Chts 0.5%, Lvx 1%), F5 (Polx407 17%,
Polx188 1%, HPMC 0.1%, Lvx 0.5%), and F6 (Polx407 17%, Polx188 1%,
HPMC 0.1%, Lvx 1%).

The prepared (F) formulations were evaluated for various parameters,
including gel transition temperature, time, clarity and appearance, pH, drug
content, gel strength, spreadability, mucoadhesive strength, rheological
properties, in-vitro drug release, kinetic modeling of drug release, in-vitro
antimicrobial activity, and compatibility. The results indicated that the
formulations exhibited a clear yellowish color, maintained an acceptable pH level,
and contained drug amounts within acceptable limits. The rheological study
revealed that formulations F1 and F2 had the highest viscosity, demonstrating

pseudoplastic behavior, where viscosity decreased with increasing shear rate.

The in-vitro release study for the six formulas revealed that F1 and F2
facilitated a prolonged release of Lvx, with approximately 50% released over 7
hours, and the gel remained in gel form for up to 3 days. Additionally, the
antimicrobial study confirmed the efficacy of formulations F1 and F2 against the

tested organisms.

In conclusion, the selected formulations (F1 and F2) represent a promising,
effective approach for developing a prolonged-release mucoadhesive

thermosensitve periodontal ISG of levofloxacin.
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