Nicotine Population Pharmacokinetics in Healthy Adult Smokers
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Introduction and Objectives
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Total Nicotine = Product + Background

Bioavailability was product-specific and absorption duration was prolonged with nicotine gum in relation to a prescribed
chewing duration of 35 +/- 5 min

) and Tdur (directly related to t

The derived typical initial and terminal half-lives were 1.35 and 17 hours, respectively. Some uncertainty remains with
regard to terminal half-life due to challenges in accounting for BLQ concentrations (0.2 ng/mL for the single use studies
and 1 ng/mL for the ad libitum studies)

The presence of menthol did not impact Frel but only V1/F (inversely related to C

max max)

e All products were included simultaneously in an integrated population PK model. Data from two consecutive single
product use periods were analyzed jointly on a continuous time scale

 Non-linear mixed effect (NLME) modelling was conducted using Phoenix® NLME™ 1.3 and first-order conditional
estimation with extended least squared estimation

e Final covariate selection: Stepwise forward selection (p<0.05) and backward elimination (p<0.01) procedure

Conclusions

 Model (Ordinary Differential) Equations

Sub-model The population PK model was able to describe the nicotine PK after single product use and after 4 days of ad libitum use of
products with various routes of administration (inhalation, oral and nasal) in different populations (Americans, Japaneses,
if t<Tdur, dA1/dt = — CI1/F X C1 — CI2/F x (C1 — C2) + Dose/Tdur and Europeans) and to identify the source of variability in the PK parameters.
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beta =0.5 X (k12 + ko1 + kqo — \/(k12 + ko1 + k10)* —4 X kyp X k10) * t,,(alpha) =In2/alpha/60 Abbreviation

Background = C0 X o O (initial half life [h]) ALT: alanine transaminase; AST: aspartate transaminase; Beta: terminal rate constant; BMI: body mass index, BLQ: below the lower limit of
. tl/z(beta) = In2/beta/60 quantification; C_.,: maximum concentration; CO: pre-dose nicotine concentration; CL1/F: apparent clearance; CI2/F: apparent inter-compartmental
Total Nicotine Concentration = C1 + Background (terminal half-life [h]) clearance; CYP2A6: cytochrome P450 2A6 isoform; EDA: exploratory data analysis; Frel: product-specific bioavailability relative to THS; GOF:
goodness-of-fit; 1SO: International Standard Organization; IIV: inter-individual variability; NLME: nonlinear mixed effect; PK: Pharmacokinetic; RSE:
relative standard error; V1/F, V2/F: apparent central/peripheral volumes of distribution; t__ : time to maximum concentration; Tdur: duration of
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