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Abstract 
This study conducted an initial evaluation of a prototype nicotine pyruvate (NP) aerosol generation system.  Plasma nicotine levels and subjective responses after NP inhalation were compared to responses after placebo (room air) and after inhalations from the Nicotrol/Nicorette nicotine vapor inhaler (NV).  Nine healthy adult daily cigarette smokers, overnight abstinent from nicotine, were exposed to 5 conditions in 5 ½  hours.  In each condition, participants inhaled 10 puffs of 35 mL volume, comprising either NP, in ascending dose from 10 to 20 to 30 μg/puff, NV (10 μg /puff) or room air (placebo).  Participants and study technicians were blinded as to medication sequences.  In each condition, blood for plasma nicotine assay was withdrawn 5 minutes before inhalation, and at 0, 1, 2, 5, 10, 20 and 30 minutes after the 10th puff.  Smoking withdrawal symptoms were first recorded before the puffs, and then again 5 to 10 minutes after the 10th puff, along with an inhaler evaluation questionnaire.  Plasma nicotine concentrations were maximal when first measured on completing ten inhalations of 20 µg/puff or 30 µg/puff nicotine pyruvate (5.0 and 8.3 ng/mL increase in plasma nicotine, respectively), with concomitant decreases in craving for cigarettes relative to placebo.  Satisfaction ratings were higher than for placebo.  Acceptability, as assessed by ratings of harshness/irritation, was higher for the NP 20 condition than the NV control condition.  Safety indices showed no adverse changes following use.  The results of this double-blind, randomized, cross-over study demonstrate that nicotine pyruvate inhalations produce rapid increases in plasma nicotine concentrations.  In addition, nicotine pyruvate inhalation was well tolerated, and at the 20 μg/puff dose, significantly alleviated craving for cigarettes when compared with placebo.  At this dose, peak nicotine concentrations were higher and harshness/irritation was rated lower than with the Nicotrol/Nicorette nicotine vapor inhaler.  Further trials of this promising nicotine inhalation technology are warranted to assess its safety and efficacy in smoking cessation treatment or harm reduction approaches.
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