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The emergence of resistance strains for current drugs of
Neisseria gonorrhoeae has raised great concern globally (1). It
is one of the most common bacterial sexually transmitted
infections (STI) that causes significant morbidity and
economic consequences (2). Solithromycin is the first
fluoroketolide that is a semisynthetic macrolide antibiotic with
unique ribosome-binding stability and enhanced activity (3), it
has shown superior activity against multiple resistance strains
(4). Chitosan has been used as a drug delivery carrier, which is
known to have antimicrobial activity(5), with conjunction of
mannose moiety to increase cellular uptake by tissue
macrophages and limit gonococcus from surviving and
replication inside macrophages (6).

• Prepare solithromycin-mannose conjugated chitosan loaded
NPs.

• Investigate the physicochemical characteristics of prepared
NPs.

• Characterize their antimicrobial activity against N.gonorrhea.

Ionic gelation method was used to prepare CSNPs and then
prepare 5 formulations (CS-NPs, MCS-NPs, S-MCS-NPs, S-
CS-dex-NPs, S-MCS-dex-NPs) characterization of their particle
size (PZ), polydispersity index (PDI) and zeta potential was
performed. Encapsulation efficiency (EE %) used to determine
the percentage of drug entrapped into CNPs by HPLC. Fourier
transform infrared spectroscopy (FTIR) spectrometers to assess
conjunction of mannosylated chitosan. The antimicrobial
activity of these formulations was investigated against
N.gonorrhoeae strains using broth dilution method.

FTIR revealed successful conjugation of Mannose to chitosan 
(Fig1.)

Fig1. FTIR spectra of the mannose, CS and MCS powders.

PZ (nm) ±
SD

PDI ± SD ZP (mV) ±
SD

EE%

CS-NPs 292.8±0.5 0.267±0.05 36.4±4.22 -

MCS-NPs 211.1±0.5 0.287±0.03 19.8±4.17 -

S-MCS-NPs 296.9±3.8 0.291±0.04 19.9±3.99 42%
S-CS-D-NPs 315.8±2.7 0.355±0.04 25.9±4.48 44%
S-MCS-D-

NPs
494.4±15.8 0.353±0.09 16.8±4.85 36%

RESULTS

Preparation and characterization of formulated NPs

Nanoparticles were prepared successfully and their
physicochemical characteristics are illustrated in (Table 1).

Table 1: Particle size, polydispersity index, zeta potential and
encapsulation efficiency (EE %) of the formulations prepared in this study.

Antimicrobial activity

Broth dilution study revealed that (S-MCS-NPs, S-CS-dex-
NPs, S-MCS-dex-NPs) produced anti-gonococcal activity at
MIC90 of (5.6, 5.6 and 11.25 µg/ml) respectively (Table 2.).

Table 2. MICs of Formulated CNPs Against N. gonorrhoeae
MIC90

CS-NPs 500 µg/ml
S-MCS-NPs 5.6 µg/ml
S-CS-D-NPs 5.6 µg/ml

S-MCS-D-NPs 11.25 µg/ml
Solithromycin 0.25 µg/ml

The findings of this study revealed successful preparation of
mannose conjugated nanoparticles and exhibited antimicrobial
activity superior to empty CSNPs against N. gonorrhoeae.
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The solithromycin loaded CSNPs showed enhanced
antimicrobial activity when compared with empty CSNPs.

MIC90: The lowest concentration of CNPs that reduced bacterial growth by more than 90%.
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