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The ability to deliver therapeutic macromolecules to widespread areas in the CNS has 

been demonstrated to occur in as little as 30-60 minutes following intranasal administration. 
This rapid transport of nasally administered molecules to the brain is thought to occur via 
distribution within potential extracellular pathways associated with the olfactory and trigeminal 
nerves that innervate the nasal mucosa as well as the perivascular spaces surrounding cerebral 
blood vessels. An intranasal approach featuring non-invasive, chronic application may offer a 
particularly attractive option for antibody-based drugs. In the current study, we intranasally 
administered non-targeted radiolabeled or fluorescently labeled full length antibodies (IgG ~150 
kDa) or antibody fragments such as Fab fragments (Fab ~ 50 kDa). We then analyzed their 
distribution in the brain, cerebrospinal fluid (CSF) and periphery. We also investigated the 
potential of matrix metalloproteinase-9 to improve intranasal delivery of antibodies to the CNS. 
Our results revealed that at least low to mid-picomolar concentrations of antibodies are 
achievable in widespread brain areas following intranasal administration. The highest 
concentrations were observed at brain entry sites (olfactory bulbs and trigeminal nerves) and 
cerebral perivascular spaces. At doses which produced similar end point blood concentrations, 
intranasal delivery resulted in significantly higher concentrations in the CSF and the brain than 
systemic delivery. Our findings represent the first study to compare both the distribution of 
antibodies in the brain, CSF, blood and periphery following intranasal delivery versus systemic 
delivery. The results suggest that intranasal delivery may offer a non-invasive chronic 
immunotherapy approach for CNS disorders. 

 


