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Introduction and Objectives Results
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Alternative nicotine delivery systems, delivering nicotine without smoke, are complementary to the strategy of Nicotine PK for fixed puffing regimen l' Demographics
tobacco harm reduction. For smokers who would otherwise continue smoking, Philip Morris International is - b
developing these alterr_latlve products that have the potential to reduce individual risk and population harm. ~ . e l : Nineteen healthy Caucasian smokers ‘
One of these products is P3P. E L FEMENSS =1 ({0), 10 (52.6) who had been smoking for at least |
= 3 T Age (years) — Mean + SD 35.4 + 9.0 the past three years were enrolled, l
0 -+ .
» Single-use product, appearance similar to a i T BMI (kg/m2) — Mean + SD 246 +2.7 and 18 ~were randomized and .
cigarette < F 1 completed the study. P
_ S 2- *:’:: T = “”“_‘“ ~ Daily cigarette consumption — Mean + SD 16.4 + 4.6
» Consumable component comprises a capsule 2 I+t R S . —
containing nicotine lactate £ 7 e Fagerstrom Test for Nicotine Dependence ~t
s {4 T msa B (FTND) score
» Contains 1 or 2 mg of nicotine (variant dependent) — . - ’ 11| [ S—— = Mean + SD 3.74+1.94
_ o Piercing Accessory = ' 1 I ---------- } _______________ . _ 0
» Generates an inhalable aerosol when air is drawn g § o T e } mlk(jj (O":’) (‘4“6§/°) %) 883411;
it wi ' ' o O . -2 It i oderate (4-6) — n (% _
through it with a flow close to cigarette smoking \ P . . L] Severe (7-10) — n (%) 2 (10.5)
Front Plug

> No electronics involved i I i | |
Figure 1: P3P product. 0 , > 3 4

Puffing Topography

The objectives of this first in-human study were to evaluate the nicotine pharmacokinetic (PK) profile of four Time [hours]
P3P variants following a fixed puffing regimen and 60 minutes ad libitum use as well as to assess product

_ _ = _ | Figure 3: Background-corrected plasma nicotine concentration-time profiles for fixed puffing regimen.
satisfaction, safety, and tolerability of P3P in healthy smokers. |

The four P3P variants showed similarities with respect to puffing topography parameters. The average puff

Table 1: Nicotine PK parameters for fixed puffing. duration during the ad libitum session ranged between 1.4 and 1.8 seconds, and the average puff flow ranged

NN N

LN | e between 38.0 and 40.6 mL/s. The average flow was only slightly higher compared to the flow reported during
\Y th d Variant nfféﬁnza _ Aber | Mean C,,, ranged between 1.1 and 3.1 cigarette smoking, while the puff duration was similar.>®
etnoas ] Lr—— WS ng/mL for the different product variants !
- I > << o~ . ” during the fixed puffing regimen and Product Evaluation

were reached after 15-22.5 minutes

» Open-label, randomized, crossover study

. T e L 0.45 (0.12) Lt — 2.37 (T, -
> Four product variants tested, differing in nicotine content (1 or 2 mg), nicotine-powder particle size, and (0.77, 1.68) (4.0 - 60) (1.67, 3.37) L tpsp i mpaps mpap3  mpapa e
308 15.0 5 84 Lowest nicotine exposure was observed
presence/absence of mentholated flavor 0.78 (0.31) . . 6 1
_ _ (2.33, 4.06) (4.0 — 60) (4.56, 7.48) for the 1 mg variant, while smaller
» Product use regimens for each variant: o . 2.13 22.5 5.08 nicotine powder particle size and the N J
. Fixed puffing regimen comprising 12 puffs in total at a rate of one inhalation every 30 seconds (+ 5 (1'622 ’729'81) (4'25_52) (3'957 ’7250) absence of flavor resulted in only
seconds) in the morning P3P 4 0.89 (0.13) (2.10. 3.71) (4.0 - 70) (4.45. 7.39) slightly higher nicotine exposure during

» Ad libitum use period for 60 minutes (x 5 minutes) in the afternoon the fixed puffing regimen.

» Wash-out period of at least 10 hours between each product use regimen

*LS mean derived by mixed model with fixed effect terms for sequence, study day, product
variant, and using subject within sequence as random effects.

LS Mean Score (95%Cl)
w N

T...x Was longer compared to data reported for cigarettes but shorter than the Nicorette® Inhaler, while C_ ., | >
Enroliment Randomization and AUC,,, were lower compared to these products.®>* The PK profile may be indicative of a partial
_— [ ﬂ pulmonary and partial oro-mucosal absorption. .
! i Morming Morning Morming Morning Craving Reduction Psychological Reward Enjoyment of Respiratory ~ Product Satisfaction Aversion ‘
S P Fixed Fixed - | Fixed _| Fixed z Tract Sensations
| o c @ puffing T | puffing = | puffing - | puffing . : —_
i -§, -% E 2 regimen < | regimen f, regimen fj regimen % 3 =} Nicotine PK for ad libitum use Figure 5: Adapted mCEQ domain scores profiles for each product variant. -
i % | 'E-g | & | Afternoon | | % | Afternoon _h: Afternoon | o | Afternoon 7 E %é y _ _ o _ _ _ _ <4 |
P 25 Ad libitum & | Ad libitum $ | Ad libitum S | Ad libitum 8 E T - — e P3P1 --4-- P3P2 -——-m-——- P3P3 — & — P3P4 Product satisfaction was similar across variants, with slightly lower scores for the unflavored variant, and was
P use 1h use 1h use 1h use 1h E s- 1 also similar to previously reported scores for cigarettes.? S
L___: 3 c -
p"wnﬂé,"fdﬁ:;n Day -1 Day 1 Day 2 Day 3 Day 4 Day5 Day5to12 E T A TS Safety
(Day -22 to -2) & A R T l
L >4 > . = - & " T T = Tteall . . . . )
6 days of confinement 7 days of follow-up g ’ / It Sy No serious AEs were reported, and no subject was discontinued from the study due to an AE.
P3P 1 characteristics: 2 mg nicotine; 2.25 um nicotine or particle size; unfiavored o ¥/ < T e Overall, 23 AEs occurred in 10 of 19 subjects (52.6%), the majority of which were mild. Sixteen AEs were
P3P 2 characteristics: 2 mg nicotine: 2.25 um nicotine powder particle size: flavored g [ T T I considered related to the P3P, including dizziness (eight AEs), nausea (five AEs), vomiting (two AEs), and
P3P 3 characteristics: 1 mg nicotine; 2.25 um nicotine powder particle size: flavored & 2- i’ } - S, } _____________ Te~=Z dyspepsia (one AE). There were no clinically relevant changes in vital signs, ECG, spirometry assessment,
P3P 4 characteristics: 2 mg nicotine; 1.8 pm nicotine powder particle size; flavored E : I, S N physical examination, or safety laboratory parameters during the study.
Figure 2: Study design and variant characteristics. el - | - | SO o S
n —
» Plasma nicotine measurement and PK analysis: On each day, blood samples were collected for PK c: : 2' ; ; COﬂCl usSIions
parameter estimation, 10 for fixed puffing and 8 for ad libitum use. Additional blood sampling was conducted ST . ] SN e
on Day 5 (without product use) for estimation of individual terminal elimination half-life (t,,,). Compartmental Time [hours]
PK gnaly3|s was used to es.tlmate t,, for the.pur.pose of basel!ne nicotine Ievgl cor_rectlon, similar to Figure 4: Background-corrected plasma nicotine concentration-time profiles for ad libitum use. The plasma nicotine cqncentratlon-tlme profiles Sl_Jgge_st tha_t the nicotine dose IS delivered both via a faster
previously described population PK model. Nicotine concentration was determined in venous plasma pulmonary route and via an oro-mucosal route, situating this product between cigarettes and the Nicorette®
using a LC-MS/MS method (LLOQ = 0.2 ng/mL). Table 2: Nicotine PK parameters for ad libitum use. inhaler in terms of rapidity of nicotine delivery.
: R : . i : L : During each ad libitum use session, ) . L : . .
> Theoretical nicotine delivery: Weighing of P3P before and after use, adjusted for nicotine content. | Numberof ) Theoretical AUC.... ng | Despite lower nicotine exposure, product satisfaction and acceptance were comparable with data reported for
_ _ _ _ Variant | products | total nicotine el subjects used between one and four . 5
» Human puffing topography (HPT): Puffing topography device (SODIM® Instrumentation) was attached to used | delivered (mg) (hr*ng/mL) oroducts to reach maximal nicotine cigarettes.
each P3P during both fixed puffing and ad libitum use periods for the recording of HPT parameters (number --_-- concentrations (C...) between 2.6 This novel nicotine-containing product shows potential as an alternative to cigarettes for smokers, in terms of |
i peak ' . : : : .
of puifs, puff volume, puff duration, puff flow, etc.). d 54 na/mL at th d of th product satisfaction and acceptance, without the involvement of electronics.
_ _ B _ _ _ _ , » 63 50 6.32 an 4 ng/mL at the end of the
» Product evaluation: Adapted version of the modified cigarette evaluation questionnaire (MCEQ)-<. Sepcl | 284(2-4) 1.45(0.33) (197, 352)  (30-120)  (4.73. 8.44) session (T pea = 60 min). vl BV BN S ‘
» Safety monitoring: Adverse events (AE), vital signs, physical examination, spirometry, ECG, clinical 5.38 60 13.6 Lowest nicotine exposure was References
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