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Abstract Results Objectives and En
Using a 2-arm, 5-way crossover study design, we investigated subjective measures Table 1: Demographics & Baseline Characteristics Table 4: Adverse Events (AES) Objectives Endpoints

and pharmacokinetic characteristics of a dissolvable nicotine lozenge (NL) (mint-

flavored hard and soft forms) when used by healthy smokers. Results after use of NLs o . . . .
were compared with results after use of high and low-abuse liability comparators Characteristic Study Population ablafliel WL lblel () Wb el () NRT Primary
Elflllj?b'f'?clzészeunsuealrt;rsan:c’:i:\?gllb)ui(;szrggae:/e;[;e’[i((:,gé:)nf?oamnICr?)thIr:J?:trLejzleasveeT:gtstgerapy Enrolled Subjects, n (Complete) 72 (70) # Subjects 36 35 34 36 Subjective assessments: In the moment  Area under the Effects Curve-PL.:
ge, respectively). | > rom pre , | o # of Subjects with CRAEs 0 0 0 0 Product Liking (PL) subjective measures
collected. During confinement, subjects participated in 5 daily Test Sessions (following Sex, n (%) Male / Female 55 (76.4) /17 (23.6) (21 of 37 total subjects) 6(16.7%) 11(31.4%) 17(30.0%) 8(22.2%) over 6 hours after the start of IP use AUECh, 5360
a 12-hour minimum tobacco/nicotine abstinence period) and were randomized to 1 of Race. n (%) White / Non-White 25 (34.7) | 47 (65.3 8 13 23 12 _
5 products per session: CC, NRT, one NL, or simultaneous use of 2 and 4 NLs. Blood Eth — ) %) Hi - or Lating / (54.7) (65:9) # of CRAEs (56 of 63 total AEs) N N _ Maximum PL: E gy py
samples, subjective measures, vital signs, and AEs were collected over the course of nicity, n (%) Hispanic or Latino Hiccups ausea ausea Diarrhea
6 hours prior to, during, and following product use. Not Hispanic or Latino 4(5.6)768 (94.4) Most Common AEs Cough Thr:e:fTrlJriF:Ztion Thr:;ffﬁﬁ:tion Eiﬁzz Secondary
- PK assessments: Plasma nicotine uptake AUC , AUC .. 5360, Crnax@nd T, .,

Results demonstrated that total nicotine uptake levels (AUC,_,5,) over 6 hours were Age, mean years (range) 38.3 (22-59) I o S—— over the first 15 minutes and over 6 E\ours e 0-15 ¢ 0-360" Fma °
lower after use of a single NL than those for CC and NRT and similar to or higher than Average Years Smoked (mean) 19.54 2 oft (2) oft (4) Sfter the start of IP use
CC after use of 2 and 4 NLs. Mean scores for several product liking measures were Average Cigarettes per Day (mean) 14.70 # Subjects 35 35 35 35 — —
statistically significantly lower for all NL sessions compared to CC and not different ' : : Subjective assessments: Positive and " Y-

y Sig y P # of Subjects with CRAEs _ Product Effects (positive and negative):
from NRT. While the mean scores for “liking of positive effects” after use of all hard 16/35 Total Subiect 4 (11.4%)  5(17.1%) 11 (31.4%) 7 (20%) Negative Product Effects (PE), Urge to
and soft NLs were generally similar to those for NRT, the “disliking of negative effects” * Study population across both study arms. The demographic data was similar for both study arms. ( otal Subjects) Smoke (UTS), and Overall Intentto Use  Emax pepos @3N Ernax peneg

# of CRAEs (45/49 Total AEs) 4 8 20 13 Again (OIUA) subjective measures over 6

increased with the b f NL d simult ly. Mild AE h hi
| wi number o s used simultaneously. Mi s such as hiccups, Overall Intent to Use Again: E,.. s

nausea, and throat irritation were similar among NLs and NRT, and for the NLs, | Hiccups Nausea hours after the start of IP use

increased with increasing number of lozenges used simultaneously. Results suggest Most Common AEs Nausea Hiccups Nausea Dizziness S _ . . . . .

that the NLs included in this study have a low risk for abuse and an abuse liability less Throat Iritation Physiological measures: Changes in Average maximum increases in systolic

than CC and similar to NRT lozenge. *(2) and (4) indicate the number of lozenges used at the same time to achieve 4 and 8 mg nicotine, physiological measures ('-e_-, heart rate blood pressure, diastolic blood pressure,
Table 2: Subjective Effects Measures respectively; the NRT contains 4 mg nicotine and blood pressure) following IP use and heart rate

CRAEs = Causally Related Adverse Events; were assessed by the Principal Investigator to be

m NL Hard NL Hard (2)* NL Hard (4)* CcC NRT* “‘Related” & “Possibly Related” to use of the IPs. i 5
I n r I n No AEs were reported for CC. :
t Od UCt O AUEC,, 5360 164572 162402 156842 27473 15819 StatlStlcaI Me.thOd

The FDA CTP 2019 Guidance for Industry on ENDS Premarket Tobacco Product E 65.12 61.72 64 12 90.1 63.6 Figure 1: Urge to Smoke Within each study arm:
Applications (PMTAs) recommends that PMTAs include “abuse liability evaluations, . Comparisons for PL, PE, and OIUA parameters were made using a mixed-effect

max PL

including pha_rmacokinetic_: evaluations, [and] should consider the addi_ctiv_eness _and E max PEpos 73.72 69.14 75.8° 88.3 73.7 model analysis of variance (ANOVA) and analyzed on the original scale.

abuse and misuse potential of the new product and the exposure to nicotine during - 47 2a 51.62 60.52b 34 .1 45 4

product use.” FDA further recommends that such evaluations describe the abuse il « Individual plasma nicotine concentrations were baseline-adjusted using a model
potential of the new product in comparison to other relevant tobacco products. OIUA 46.7° 44.4° 43.4° 83.6 40.1 that assumed that nicotine elimination follows first-order kinetics.

: . . . : : * A mixed-effects model ANOVA was used to compare plasma nicotine uptake
This study incorporates the CTP guidance as well as Center for Drug Evaluation and NL Soft  NL Soft(2)* NL Soft (4)* CC NRT* . 3 parameters (AUC.._ .1e, AUC... 040, Crar) ON the natural log scale. A Wilcoxon
Research (CDER.) gwd_ance on Assessment Of. Abuse Potential O.f DrUQS (2017), which ~ 0- l\’ signed-rank nonparametric test was used to compare the T, between each NL
recommends the inclusion of pharmacodynamics (PD) data (subj_ectlve and AUEC, 5360 153912 161042 141262 27890 13992 . 11', e IP and the two comparator products using the original scale.
physiological measures) and pharmacokinetic (PK) data, along with general study E 56.82 57 ga 59 1a 93.6 539 > m—a ——&—— NRT
design considerations. max PL : ' ' : : . J!‘Q e &Y e A NL(1lozenge) « All PK parameters were calculated on the baseline-adjusted plasma nicotine

Emax PEpos 56.02 60.12 66.12 88.3 59.8 BT 7 ®  NL(2lozenge) concentrations.
. ] 4 = Y S NL (4 lozenges)
FDA Cent.er f9r Tobacco Prodgcts: (2919). Ggldancefor Industry: Premarket Tobacco Product E, Enes 39 7 414 55 02 29 2 44.8 ;‘2_ . Statistical significance for primary endpoints was set at p < 0.0042, Bonferroni-
App llcatlon§ Jor Electronic Nicotine Delivery Systems. : [ S ' ' ' ' adjusted to preserve an overall significance level of 0.05.
FDA. (2017). Guidance Document: Assessment of Abuse Potential of Drugs. OIUA 36.82 37.72 34.12 82.7 35.5 P2 b 30 A 60 120 180 2 360
Time Since Product Initiation (min) ° : : . : : e
. o _ _ Arithmetic mean UTS scores over six hours after initiation of IP use. Results from both study arms ng%r;dary endpoints were compared without adjustment with a significance level
= .(2) gnd (4) |nd|9ate the number of Igzenges uged .at the same time to achieve 4 and 8 mg showed similar trends. Only NL Soft results are presented due to space limitations. UTS scores oTu.Uo.
Stu dy Des I g n nicotine, respectively; the NRT contains 4 mg nicotine were measured on a 100 mm visual analogue scale (VAS) e N ' de bet the NLs i tud bet It
a Statistically significantly different from CC : O comparisons were made petween tnhe S IN a study arm, Nor petween resulits

b Statistically significantly different from NRT of the two study arms.

Study Duration and Milestones Subjective effects questionnaires were administered electronically using a 100 mm visual
analogue scale (VAS) and are summarized with least squares (LS) means.

» 6-day confinement study with two independent study arms (Arm 1=NL hard form
[n=37]; Arm 2=NL soft form [n=35]) conducted sequentially 14

Conclusions

S — : . N :
- Product familiarization with use of one NRT and one NL (Day -1) o M P y eBlr?:Ihslirr‘r:,i(Iaasrtlt%act:fr:?rll :lrtisan;\lae\/ :ir;a?otl):sr\lelg'll'abmty profile generally lower than CC
- 5 days of 6-hour Test Sessions (one for each investigational product) with T . - N A MO '::::gz) .
PD/PK assessments (Days 1 through 5) following 12-hour minimum nicotine Table 3: Nicotine Uptake Measures ) rmm—— i O N omenae * Product liking endpoints (AUEC, 535, and maximum PL scores) were lower than CC

abstinence period and similar to those for the NRT lozenge.

 Assessments taken at baseline and at 5, 7.5, 10, 15, 20, 30, 45, 60, 120, 180,

NL Hard NL Hard (2)* NL Hard (4)* CC NRT*

« Maximum positive effects were generally similar to those of the NRT lozenge.

Baseline-Adjusted Plasma Nicotine Concentration (ng/mL)
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240, and 360 minutes after product administration (CC or lozenges used to AUCy ;s (ng*min/mL)  10.62° 20.52 33.4ab 145 23.2 o
completion) . . . . ol - The maximum negative effects and frequency of AEs increased with the number of
o AUC 35 (ng*min/mL) 7512 1358 22812 1427 1579 NLs used simultaneously. Although nicotine uptake parameters from use of a single NL
Investigational Products (IPs) C (ng/mL) 4 300 7 g8 19 458 150 8 o (~2 mg nicotine) were less than those of one 4 mg NRT lozenge, the subjective effects
« Usual brand of combustible cigarettes (high abuse liability comparator) max (N9 ' ' ' ' ' from use of the two products were generally similar.
« Nicorette® Mint lozenge, 4 mg nicotine (NRT) (low abuse liability comparator) Timax (Min) ©9.5° 44.52 44.5° 9-5 44.5 S e 180 360 * The mean speed of nicotine uptake (T,,,) and maximum plasma concentrations
. . . . Time Since Product Initiation (inimn) C were reatest after use Of CC
* NLs (hard and soft), 2 mg, 4 mg, and 8 mg nicotine (4 and 8 mgs of nicotine NLSoft NLSoft(2)* NL Soft (4)* CC NRT* Arithmetic mean plasma nicotine levels over six hours after initiation of IP use. Results from both (Cmax) J
were achieved with simultaneous use of 2 or 4 NLs, respectively) study arms showed similar trends. Only NL Soft results are presented due to space limitations. . T values for were not different between NRT and either NL. Nicotine uptake was

Study population AUC,_;; (ng*min/mL) 6.73b 7.92.b 12.42 114 14.8 substan;cially slower andrtgonsli?tetr;]t with use 01:c c|>ral nicotine p(;OdtUCE['S. Ot(her PK o
parameters were proportional to the number of lozenges used at a time (i.e., amount o
« Generally healthy males and females, aged 21 to 60 years, who smoked greater AUC 55, (hg*min/mL)  824ab 1401° 22853b 1384 1633 Physiological Effects nicotine ingested).
than 10 cigarettes per day for at least 6 months prior to screening and smoked
first cigarette within 30 minutes of waking. C..x (ng/mL) 4.92b 7.82.b 11.5P 12.0 9.2 . There were increases in all physiological measures (systolic blood pressure, diastolic « Use of one lozenge resulted in total nicotine uptake levels generally lower than CC
-i:-i:-ii:- : | T__ (min) 58,62 59 5 59 5ab 95 446 blood pressure, and heart rate) following use of the NRT and all NLs, but there were no or NRT.
Studv Dav .45 > '_1 . > 3 A : max ' ' ' ' ' consistent statistically significant differences in mean maximal increases between the . Use of 2 or 4 lozenges resulted in total nicotine uptake levels similar to or higher
o Eya\!* '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' > *(2) and (4) indicate the number of lozenges used at the same time to achieve 4 and 8 mg NLs and either comparator. than CC or NRT
Screening Randomized, crossover, non-blinded product use nicotine. respectivelv: the NRT contains 4 ma nicotine '
t . t a Statisti,calIypsignifiC};ntly different from CC ’ ) P_IOtS of mean physiological measures over time showed a pattern similar to that of « The timing and scores for Urge to Smoke after use of a single NL were generally
Subject Check-In, Product Acclimation Subject b Statistically significantly different from NRT Figure 2 with changes seen most rapidly after use of CC. similar to those seen for other oral nicotine products.
Randomization, Usual brand CC Ad libitum Discharge Geometric LS means are presented for the C,.,. and AUC parameters and median is presented . Mayi H 1 heart rate d with . ber of NL q
Product 12-hr Abstinence for T, ... 1aximum changes in heart rate increased with increasing humber of INLS use « The NLs were well-tolerated with similar AEs and physiological effects as those seen
Acclimation — 6-hr PK/PD Test Sessions simultaneously. with an FDA-approved commercially-available NRT.
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