
Lecture 18 Pharmaceutics of Smoking Cessation Therapies Esposito 
 OVERVIEW OF NICOTINE: 

 Absorption of nicotine across biological membranes pH DEPENDENT 
o Nicotine (pKa 8) = weak base  ionized in acidic environment (doesn’t 

rapidly cross membranes) 

 Cig smoke mildly acidic = nicotine poorly absorbed from buccal 
membranes 

o Tar particles deposit within small airways & alveoli 

 Nicotine is rapidly absorbed from here due to large surface area & local 
fluid pH 

 After each inhalation, nicotine reaches brain within 10-20 seconds  stimulates 
nicotinic acetylcholine receptors  dopamine released  

NICOTINE ADDICTION 
THERAPEUTIC STRATEGIES: 
1. Replacement nicotine 

through safer delivery 
systems 

2. Small molecule drug 
mimics targeting 
specific nicotine brain 
receptors & 
modification of their 
downstream action  

NICOTINE REPLACEMENT THERAPY: 
 NICOTINE GUM AND LOZENGE: 

 Nicotine adsorbed through buccal membranes 
(Tpeak 30 mins) 

 Nicotine complexed with polymethacrilic acid 
(weak carboxylic cationic exchange resin) 

 Slows down release of nicotine  adsorbed 
better (instead of swallowing it all) 

 Contain buffer system (sodium bicarbonate) to 
raise pH of mouth  

 Maintains nicotine in unionized state to 
promote absorption  

 Chew nicotine gum slowly: BITE, BITE, PARK 

 When chewed, cations (sodium) in saliva 
displace nicotine from the resin complex 

 If chewed too quickly, nicotine released into 
oral cavity too quickly to be absorbed  

 

NICOTINE INHALERS: 

 Replicates behavior associated with smoking 

 Mouthpiece + cartridge containing a porous 
polyethylene plug coated with nicotine 

 Warm air sucked over cartridge  nicotine vapor 
inhaled (as it is a volatile organic compound) 

 If used outside of the suggested temp. range 
(15-30oC), amount of inhaled nicotine is reduced 

 Nicotine absorbed through buccal membranes (Tpeak 
15 mins) 

 NOT absorbed through lungs as in cigarettes 

 Inhale via SHORT PUFFS 

 Once opened, inhaler can be used for one day 

 Inhaler lasts for 20 mins with continuous puffing 

 Avoid eating/drinking acidic substances to maintain 
nicotine in an unionized state to promote absorption  

NICOTINE PATCHES 
 
 
 
 
 
 
 
 
 
 
 

 Rate of absorption is gradual = no rapid uptake 
into brain = no stimulant/euphoric effects 

 Tpeak = 2-8 hrs (varies); onset 1-2 hrs 

 Lots of drug remains in patch at end (ex/ to 
deliver 21 mg, patch contains 114 mg) 

 Nicoderm, Prostep, Habitrol: 24 h release 

 Nicotrol: 16 h release 

 Avoid night-time disturbances 

 Less effective preventing early-morning 
cravings 

1) Outer backing (occlusive, impermeable): 
polyester/ethylene-vinyl acetate complex – 
sometimes laminated to thin aluminum foil 

2) Drug reservoir: nicotine dispersed in ethylene-
vinyl acetate copolymer matrix 

3) Rate controlling membrane: polyethylene 
4) Adhesive (permeable, biocompatible): 

polyisobutylene  
5) Release liner (impermeable): polyester or 

propylene coated with fluoropolymer 

E-CIGARETTES: 
 
 
 
 
 
 
 
 
 
 
 

 Safety of long-term exposure to heated/vaporized 
and inhaled propylene glycol ( propylene oxide = 
carcinogen) or glycerin ( acroline = respiratory 
tract irritatnt) 

 Toxic compounds found in e-cig liquid & vapor 

 Injuries due to explosions and fires 

 E-cigs may appeal to youth who don’t smoke cigs 

 Re-normalization of smoking behavior  

 Higher risk for accidental nicotine poisoning  

 Limited studies to show efficacy (only 1 RCT) 

HARDWARE: 

 Cartridge: nicotine-containing liquid (0-36 mg/L) 

 Humectant: propylene glycol and/or glycerin 
for vapor/aerosol production 

 Flavoring agents  

 Atomizer: vaporizing chamber with heating coil 
(65-120oC) 

 Sensor: manual switch to activate atomizer OR 
pneumatic system to detect inhalation 

 Mouthpiece; battery   
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SMALL MOLECULE DRUG MIMICS: 
 

VARENICLINE (Champix) 

 MOA: binds to α4β2 nicotinic receptor  
1) Partial agonist: triggers some dopamine release 
2) Antagonist: blocks nicotine from binding  

 Pharmacokinetcs: 
o A: well-absorbed; unaffected by food; F = 90% 
o D: Tpeak 3-4 h   T1/2: 24 h  
o M: minimal (<10% of clearance) 
o E: urine (92% unchanged drug) 

 Dosing 
1) Day 1-3: 0.5 mg PO OD 
2) Day 4-7: 0.5 mg BID 
3) ≥ Day 8: 1 mg po BOD 

 Stop smoking ~ 1 week after starting varenicline  

IMMEDIATE RELEASE FILM-COATED TABLET: 

 Tablet core: 
o Varenicline tartrate (API) 
o Microcrystalline cellulose (binder & diluent) 
o Anhydrous dibasic calcium phosphate (diluent) 
o Croscarmellose sodium (disintegrant) 
o Colloidal silicon dioxide (glident) 
o Magnesium stearate (lubricant) 

 

 Film coat: 
o Hypromellose (film-forming polymer) 
o Polyethylene glycol (plasticizer) 
o Triacetin (plasticizer) 
o Titanium dioxide (colorant) 
o FD&C Blue #2 / Indigo Carmine Aluminum Lake 

(blue color for 1 mg tablet) 

BUPROPRION (Zyban) 

 Antidepressant that is effective for smoking 
cessation by enhancing CNS noradrenergic 
and dopaminergic release 

 Film coated 150 mg SR formulation of 
buproprion licensed as smoking 
cessation aid 

 Tpeak: 3 hours 

 Start buproprion 1 week before quitting 
smoking so that steady-state levels are 
reached  


