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Abstract

Objectives and Endy

The impact of flavors on Electronic Nicotine DeIivery Systems (ENDS) Baseline-adjusted arithmetic mean p|asma nicotine concentrations were The primary objectives of these studies were:
product use and nicotine exposure is an important factor in product similar among Vuse Ciro (1.5% nicotine) flavor variants
regulation. As such, we evaluated the nicotine pharmacokinetics (PK) for m m ~ n /1

three ENDS products (Vuse Ciro, Vibe and Solo) across four flavor variants —— = — N |
for each product in single-blinded, randomized studies.

To assess the maximum baseline-adjusted plasma nicotine
concentration (C,,,) and the area under the baseline-adjusted plasma
nicotine concentration-versus-time curve from time zero to 60 minutes
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X oo« QOriginal

| | | o . E b it (AUC, i 5-60): With respect to the start of a 10-minute ad libitum product
A total of 369 subjects (Ciro: 121; Vibe: 126; Solo: 122) who were primarily £ o . Py - Tropical use period.
smokers completed the 2-day confinement study using one of three ENDS = = £ 1IDR\ 1 s+ Melon L . _
In one of four flavors. Nicotine contents of e-liquids for Ciro, Vibe and Solo ORIGINAL 5 % 2l /73 \ —— The secondary objectives of these studies were:
were 1.5%, 3.0% and 4.8%, respectively. ———t g = ; e To assess the time to maximum baseline-adjusted plasma nicotine
Subjects acclimated to an assigned e-liquid flavor and product for one week W) 2 23 —— concentration (T,,) and the area under the baseline-adjusted
prior to confinement. On the evening of Day 1, subjects were required to ARG B RN AR R e £O ee—e——————— T plasma nicotine concentration-versus-time curve from time zero to 15
abstain from tobacco/nicotine products for 12 hours, followed by a test contans icotine. lf containsnicoine. ff conains nicoine.  contans icotne. 32 = minutes (AUC,;c ¢.15), With respect to the start of a 10-minute ad
session on Day 2. During test sessions, subjects were required to use ad an adicive an addictve an adctive an adictive - ;_3 libitum product use period.
libitum their assigned ENDS for 10 minutes. Blood samples were collected — el ' ' 11 e To measure overall product liking (OPL,,...,) at 13 minutes = 1
before, during, and after a 10-minute ad libitum ENDS use session for 60 minute with respect to the start of the 10-minute ad libitum product
minutes after the start of ENDS use. Product liking was assessed at the end Baseline-adjusted arithmetic mean plasma nicotine concentrations 0¢ _ _ , , , , use period.
of test sessions. were similar among the Vuse Vibe (3.0% nicotine) flavor variants 0 10 S 20 LU 40 50 60
Baseline-adjusted geometric mean C__, ranged from 4.35 to 5.88 ng/mL 127 Time Since Product Initiation (Minutes)
(Ciro), 4.60 to 6.84 ng/mL (Vibe) and 6.53 to 8.21 ng/mL (Solo). Geometric 1 N .
mean AUC .., ¢, ranged from 134.63 to 184.67 ng*min/mL (Ciro), 160.32 to = 10 o fﬂ'}'ft'”a' St u d y DeS | g n an d Met
236.11 ng*min/mL (Vibe) and 206.87 to 263.52 ng*min/mL (Solo). The e % 9 o + = Tropical _ _ o
primary study endpoints were similar across the four flavors within each 8= g o-o-o Nectar 5 * Each was a single-center randomized study conducted at clinical
ENDS product as evidenced by overlapping 90% confidence intervals. This =9 g LI\ S | research sites in New Jersey and Colorado | | o
suggests that flavors may have a limited impact on nicotine exposure in | g 6 T,;,‘; | \/| BE V| BE V|BE § « Tobacco consumers ages 2_1-60 years who met all inclusion criteria
these ENDS products in an acute exposure setting. 28 i i /';;:li_@m — | Bl il o NFeTAR (IC) iﬂdlgone of thi E;IXC|USIOH criteria were enrolled. Key tobacco-
O & ° : 117 e S U, - o =" specific IC were as follows:
_ % E 41 /é/é.s - — oe—— 3 o - o o Exclusive smokers - self-reported smoking = 10 cigarettes per
Introduction 8531 | I S — I Tl R e B day (CPD) for at least 6 months prior to screening
Z 2 / ‘ “Nicotine’s [ Nicotines “Nicotiness W Nicotinas o Dual users - self-reported smoking = 10 cigarettes per day
To assess the impact of ENDS flavors on nicotine uptake, we conducted 1/ i S ehamiealn oo eherical. | (CPD) for at least 6 months prior to screening and used a
three separate nicotine PK studies in human subjects who used one of 0 J , | ? , , , Pol(rxe)attlTgécs?gti;rglqghglg;grmt(s SocrrtGaenannstyle ENDS at least weekly
three different ENDS platforms marketed by RJ Reynolds Vapor Company. 0 10 s 0 49 >0 %0 Baseline-adjusted arithmetic mean plasma nicotine concentrations o Expired carbon monoE)dde levels > 10?3pm at Screening and at
The pl_atforms mclgded _Vuse C_lro with cart_rlc_lges contal_nlng 1.5% nlc_:otme Time Since Product Initiation (Minutes) were similar among the Vuse Solo (4.8% nicotine) flavor variants Check.in
by weight, Vuse Vibe with cartridges containing 3.0% nicotine by weight 10+ . .
and Vuse Solo with cartridges containing 4.8% nicotine by weight. N  Informed consent was obtained from all subjects before any study
Each of the three studies was executed following a parallel-group study g i ¢—¢—< Original pr_ocedu_r s were performed
design in which subjects were randomized to a single flavor variant. g% g %4 1 C T _';f;”;ical .SU\I/DJeCtC[.)'S%Cng@L?) biect led and randomized: 121
Subjects acclimated to the ENDS investigational products during 7 days of é‘ﬁ % 71 /5%% A - = (8252%)'r20mupleyt.ed th:l;tljfélils enrofled and rahdomized,
at-nome use. This was followed by a PK test session in confinement to -2 ¢ L L PTG T DY _ 7 o
assess nicotine PK parameters from 10 minutes of ad libitum use of the IP. SO%%!EACLD SC&,!EO | SQS,';)NO % g . i /é/ \\ - ) éu;g;/')bceoﬁqtugé;‘:ﬁ:gzj‘;Cts enrolled and randomized; 126
Plasma samples taken at imepoints of up to 60 minutes after the start of ot 1o} — g3 $4 — . Vuse Solo Studv: 148 subjeats enrolled and randomized: 122
use were analyzed for overall nicotine exposure, maximum nicotine 5 E:Cig Crtidge Packs segg Camnggopacks | J GEJ 2 4 1 \"-\é (82.4%) com Ie>t/é d the st uj q '
concentration and time to maximum concentration. In addition, overall T WARNING: T WARNING: T WARNING: WARNING: 8 £ 3 3 I ¥ The s.tud(i)es we?e reviewed an)clll approved by an Institutional Review
product liking was assessed at the end of ad libitum product use during conmanicoine. | contananeone. | contamsniotne. | contains nicatne. 8 . | Board and conducted in accordanpcpe with th}é ethical standards in the
test sessions (13+1 minutes). Nicotine is an Nicotine is an Nicotine is an Nicotine is an z . o . . .
addictive chemical. addictive chemical. Sidicuvagietiamical Sdfichiveichomice - 11 | Declaration of Helsinki, applicable sections of the United States Code
N J of Federal Regulations, and ICH E6 Good Clinical Practice
Studv Desian ; o x % p % guidelines.
y g Time Since Product Initiation (Minutes)
Study Overview i _ _ _ _ _ _ _
. Summary of Baseline-Adjusted Plasma Nicotine Pharmacokinetic Parameters and Following IP Use
[.""*;,"fi-’;i“.‘;i."-‘:f’““’“" = mEt?:YES>[ SR i\ mfmi‘g:{%?:i%?;mngwsn \::>’ "~ VuseVibe: ) AUC, .. 0-60 (ng*min/mL) Cm?x (ng/mL) Tn.mX (min) Overall Product Liking ]
confirmed : M J M 1 siopensos ) W Geometric Mean (90% Cl) Geometric Mean (90% Cl) Median (Range) Mean (SD) CO NC | usions

Vuse Ciro (N=121)

Original 138.11 (107.91, 176.75) 4.38 (3.39, 5.67) 11.06 (3.5-30) 6.0 (2.74) - The primary study endpoints (C,,., and AUC,,. o.¢), Were similar
184.67 (150.21, 227.04) 5.88 (4.69, 7.37) 10.51 (3-30) 5.8 (2.25) across the four flavors within each ENDS product as evidenced
Study Doy 2 Sronossccomioomme [ swayoays ) Tropical 143.95 (110.97, 186.73) 4.35 (3.47, 5.47) 11.00 (3-30) 5.8 (2.52) by overlapping 90% confidence intervals.
) Lﬂfﬁ%&éﬁf&!ﬁﬁ‘iﬁé&°f'P Ahefhencebere? ,‘Zigbi)mtl'gdf — ol.y‘;eg:ﬁtiodn;?;ﬂa.u;e}cy 134.63 (106.49, 170.21) 4.68 (3.78, 5.80) 11.00 (3-30) 7.2 (1.93)  Our results suggests that flavors may have a limited impact on
o [~ nicotine exposure from use of these ENDS products in an acute
Abbreviations: IP = Investigational Product; PK=Pharma:kinetic; OPL = Overall Product Liking Original 160.32 (121.59, 211.40) 4.60 (3.50, 6.04) 11.00 (2.8-60) 6.1 (2.87) EXposure Setting'
236.11 (190.36, 292.86) 6.84 (5.51, 8.48) 11.00 (7.6-61) 6.5 (2.49)
Study Schematic Tropical 180.62 (130.92, 249.18) 5.06 (3.72, 6.88) 11.00 (3-70.2) 6.9 (2.24)
Cheg';;i':la"d 206.17 (157.14, 270.48) 5.85 (4.39, 7.80) 11.00 (3-30) 7.3 (2.29)
1 1 l 1 BB * o7 st homo P cclmation ot Original 223.79 (180.13, 278.03) 6.91 (5.49, 8.70) 11.00 (5-60) 6.4 (2.50) o
_ BB . it use of usual rand cigareios 215.37 (175.92, 263.68) 6.53 (5.26, 8.10) 11.00 (3-30) 5.3 (2.46) Acknowledgement: The authors thank Dr. Paul Nelson for scientific
sereening450ays || 12-hour tobaceo and nicotine product abstention Tropical 263.52 (218.92, 317.20) 8.21 (6.87, 9.81) 11.00 (3-30.4) 7.5 (1.94) contribution to the design of these studies, DaVita for providing CRO

Study Days: |- 7 Days ‘l 1 2 I - Test Session: PK Assessments

Discharge

services and Celerion for providing bioanalytical services.

206.87 (156.70, 273.10) 6.67 (5.20, 8.56) 11.00 (3-30) 6.0 (2.53)
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