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Why NRT is important 
Nicotine is the primary cause of addiction to smoking 
 
 

American Society of Addiction Medicine’s definition of addiction 
• Physical neurological dysfunction 
• Without treatment, addiction is progressive 

 
 

Smoking is primarily a chemical addiction and requires a 
chemical treatment. 
 
 

NRT delivers safe nicotine without lethal smoke 
 
NRT doubles 12 month smoking abstinence rates 
 

 



Current NRT: room for improvement 

1. Low quit rate:  NRT: 10% 1 year 

       Placebo: 5% 1 year 

       Cold-turkey: 4% 1 year 

2. Low use of NRT in NZ: less than 38% in 2009 

   why? 

   1. 52% of NZ smokers think nicotine causes cancer 

   2. poor reputation for efficacy 

   3. Common side-effects 

   4. Not rewarding 
 



A  genuine  replacement? 

Cigarettes NRT 

Speed to brain 6 seconds > 7 minutes 

Dose to brain +++++ ++ 

Reward +++++ + 

Dose to body + ++ 

Side-effects - ++++ 



More effective NRT- nicotine to brain rapidly 

Route Formulation Comment 

1. Nasal  Nasal spray Too harsh 

2. Oral Oral sachets: 
                        Snus and Zonnic 
 
Mouth sprays:  
                        Nicorette and Zonnic 

 
 
 

3. Lung Nicorette inhaler 
 
Our “asthma” inhaler 

Oral delivery 
 
Lung delivery 



Oral Sachets 

• 50 subjects 

• Fortnight of each product 

• Smoke if they had an urge 
 

Significant results: 

• Zonnic and snus more satisfying than gum 
• All three products reduced smoking 

• Gum had more gastrointestinal side-effects 
  

Preference:  40% Zonnic  40% snus  20% gum  
 

Snus gum Zonnic cross-over study 



Oral Sachets 

 

     

 

   

Trial of snus or Zonnic to quit smoking 
 

Julian will talk about this study in the next presentation 



A pulmonary inhaler 

Asthma inhaler technology  

Pilot study in 10 smokers 

Rewarding, but harsh 

Trial of improved formulation to start in 2013 

 

 

 



Zonnic mouthspray 

 

 First 3 weeks:   use mouthspray and patches 
   and reduce smoking 
 

Target quit date:  at end of first 3 weeks 
 

Follow-up:   quit date and 1, 3, 6, 9, 12 months 
 

Randomised 1,423 subjects  

  

Mouthspray  
6 months 

Nicotine patch  
5 months 

Active group Active Active 

Control group Placebo Active 



Zonnic mouthspray 

 

 

Generalised Linear Model 
Not smoking on 7 consecutive days since last follow-up 

Follow-up (month) Odds ratio 
Statistical 

significance 

1 month visit 1.85 ++++ 

6 month prolonged 1.76 ++ 

12 month prolonged 1.71 + 



Zonnic mouthspray 

 

 

Significantly more side-effects with active 
spray at baseline 
 
Equal satisfaction between active and 
placebo at all time-points 
 
Therefore strong placebo effect, good 
masking of assignment 
 
High internal validity 
 
  



Conclusion 

 
 
 

Rapid delivery of nicotine is more effective 

1. Deliver via the lung: 

 more rapid  

 replaces sensory reward of smoking 

 

2. Also use nicotine patch: 

    augment nicotine levels 
 



Thank you  

 
 
 

Dr Brent Caldwell and Professor Julian Crane 

University of Otago, Wellington 

 

Enjoy your nicotine inhaler with friends inside a cafe 



Zonnic mouthspray 

 

 

 

Future research to increase quit rates 
 

Increase use of Zonnic by: 

• Making it more tolerable 

• Reduce the dose to make it less peppery 

• Supply it for longer than 6 months 
  



Oral Sachets 

 

     

 

   

Trial of snus or Zonnic to quit smoking 

Snus Zonnic 

More people chose to use 
Zonnic 

N=25 N=57 

3 months later % who remained 
abstinent (not statistically significant) 

20% 16% 



Zonnic mouthspray 

 

 

Significant predictors of abstinence 

On active or placebo mouthspray 

How satisfying Zonnic was at baseline 

Amount of Zonnic used after baseline 

Current age 

Age when started smoking daily 

Number of smokers spend time with on a typical day 


