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• Lidocaine hydrochloride (LD-HCl) is the most commonly used 

local anesthetic in dentistry, often administered with epinephrine 

to extend its duration and reduce systemic absorption. 

• However, its relatively short duration of action, the need for 

repeated injections, and the unpleasant taste may limit patient 

compliance and procedural efficiency. 

• This study aimed to develop and evaluate a novel injectable 

nanoemulsion-based in situ gel depot system of LD to provide 

prolonged anesthetic activity.

• LD-loaded nanoemulsions were formulated by high-shear 

homogenization followed by probe sonication, employing 

Miglyol 812 N (oil phase), a combination of Tween 80 and soy 

lecithin (surfactant–co-surfactant), glycerin (stabilizer), and 

deionized water (aqueous phase). The selected nanoemulsion 

was dispersed in a thermoreversible poloxamer solution to form a 

nanoemulgel. 

• The preparation was evaluated for globule diameter and 

uniformity, zeta potential, surface morphology, pH, drug 

content, stability, rheological behavior, injectability, and in vitro 

drug release.

• Analgesic efficacy was assessed via tail-flick and thermal paw 

withdrawal latency tests in Wistar rats. 

• Cardiovascular safety was monitored using non-invasive 

electrocardiography and blood pressure measurements.

• The developed nanoemulsions demonstrated a spherical shape, 

nanometer size (206 nm), high zeta-potential (−66.67 mV) and 

uniform size distribution, with a polydispersity index of 

approximately 0.40, while the nanoemulgel demonstrated 

appropriate thixotropic properties for parenteral administration.

• In vitro release profiles showed steady LD release (5 h), following 

the Higuchi model. 

• In vivo studies showed significantly prolonged analgesic effects 

lasting up to 150 min (2.5 h) compared to standard LD-HCl 

injection (p < 0.001), with no adverse cardiovascular effects 

observed.

The developed injectable LD in situ nanoemulgel offers a promising, 

patient-friendly alternative for prolonged anesthetic delivery in 

dental and operative procedures, potentially reducing the need for 

repeated injections and enhancing procedural comfort.
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