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Abstract: Objective To prepare ciprofloxacin hydrochloride chitosan nanoparticles in situ gels (CHCNSG), and to evaluate its
antibacterial and wound healing effect. Methods The ciprofloxacin hydrochloride chitosan nanoparticles were prepared by double
emulsion method. The effect of chitosan molecular weight (X,) and chitosan concentration (X,) on the encapsulation efficiency (Y,),
particle size distribution (Y,), polydispersity coefficient (Y,) and Zeta potential (¥,) of chitosan nanoparticles was investigated by 2’
full factorial factorial experimental design. The CHCNSG were prepared with poloxamer 407 as the gel matrix. The antibacterial
activities of ciprofloxacin hydrochloride cream and CHCNSG against Staphylococcus aureus and Pseudomonas aeruginosa were
compared by bacteriostatic circle assay. A sterile biopsy needle was used to create a circular artificial wound with a diameter of
5 mm for total skin resection on the back of rats. The rat wound model was established after 24 h infection with the medium of S.
aureus and P. aeruginosa. The model rats were randomly divided into model group, the ciprofloxacin hydrochloride cream group
and CHCNSG group. The wounds of the rats in the model group were not treated with any treatment, and the wounds of the rats in
the administration group were given the drug once every two days, with the dose of about 1 mg each time. The eschar removal time
and healing time of the wounds of rats in each group were observed and recorded. Results The ciprofloxacin hydrochloride chitosan

nanoparticles prepared with low molecular weight chitosan at a concentration of 2.0 mg-mL™, and the mass concentration of
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ciprofloxacin hydrochloride was 50.0 mg'mL™", and it had an encapsulation efficiency of (85.3+0.9)%, average particle size of (354.7+
15.7) nm, PDI of (0.357+0.014) and Zeta potential of (22.2+0.5) mV. The ciprofloxacin hydrochloride chitosan nanoparticles were

observed to have a spherical distribution under the transmission electron microscope. The diameters of antibacterial zones of

CHCNSG and ciprofloxacin hydrochloride cream against S. aureus were (38.4+0.2) and (29.2+0.3) mm, respectively, and the

diameters of antibacterial zones against P. aeruginosa were (41.3+0.6) and (32.1+0.1) mm, respectively. The scab removal time and

healing time of wound rats treated with CHCNSG were significantly shorter than those of model group and ciprofloxacin

hydrochloride cream group (P < 0.05). Conclusion CHCNSG was successfully prepared, which can inhibit the propagation of

bacteria in wounds and accelerate wound healing.
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Fig. 1 Effect of chitosan molecular weight and chitosan concentration on encapsulation efficiency (A), particle size distribu-
tion (B), PDI (C) and Zeta potential (D) of ciprofloxacin hydrochloride chitosan nanoparticles
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Fig. 2 Transmission electron microscope of ciprofloxacin
hydrochloride chitosan nanoparticles
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Fig. 3 Inhibition zone of ciprofloxacin hydrochloride chi-

tosan nanoparticles in situ gels and ciprofloxacin hydro-
chloride cream against S. aureus and P. Aeruginosa
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