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Purpose 
Post-traumatic stress disorder (PTSD) is a psychiatric disorder with no suitable treatment 
available. As the endocannabinoid system seems to be involved in controlling emotional states 
and in learning and memory, nanoparticle-based systems might deliver cannabinoid drugs to the 
involved brain areas by exploiting the nose-to-brain path. Here, the formulation and in vitro 
permeation properties of the inverse agonist for the cannabinoid receptor CB1 rimonabant were 
studied. 
Methods 
An HPLC method was developed to quantitate rimonabant. In vitro transport studies were 
conducted using Franz cells and excised rabbit nasal mucosa as model tissue. Rimonabant was 
dissolved in saline at saturation in the presence of Tween 80 and PEG 400 (5% w/v each) or 
loaded into solid lipid nanoparticles (SLNs) prepared by hot-melt homogenization. The 
nanoparticles were characterized with respect to morphology (TEM), size and Z-potential. 
Results 
Rimonabant was selected as model compound of other potential cannabinoid drugs for the 
formulation study. This compound is too lipophilic to be dissolved in aqueous media. It was 
dissolved at saturation in NaCl 0.9% w/v (about 0.5 mg/ml) only upon addition of high 
percentages of Tween 80 and PEG 400 as surfactant and co-solvent, respectively. Only 12% in 
mass of rimonabant (30 µg) permeated in vitro in 6 h from this solution. The SLNs showed round 
shape and a mean diameter of 193 ± 2 nm. The colloidal suspension contained 1 mg/ml of drug. 
No permeation across the mucosa occurred with the nanoparticles, possibly due to their size, 
composition and release. 
Conclusions 
Effective nose-to-brain delivery can expand this compound’s therapeutic value, but a better 
formulation approach is required to improve and accelerate permeation by solving the drug 
solubility issues. 
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