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ABSTRACT

DISSOLUTION METHODOLOGY COMPARASON TO SKOAL BANDITS™ POUCH

on!® is an oral tobacco-derived nicotine pouch product that does not contain cut, ground, powdered or leaf tobacco. In Cells Holder Pump Fractions Collector Flow-through Cell 14000 -

order to issue market authorization, FDA must determine whether the on!® nicotine pouches are appropriate for the n=12
protection of public health (APPH). We characterize the nicotine release profiles for the portfolio of on!® nicotine = 12000 - 1
pouches to inform the determination of APPH. Evaluating nicotine release profiles through dissolution testing is I = 1
valuable for product assessment and for product-to-product comparisons. We used a robust dissolution method to \ "c'g En 10000 -
study the in vitro release of nicotine from on!® products into artificial saliva using the U.S. Pharmacopeia flow-through | Filter Chamber = = _
cell é/issolution apparatus 4 (USP-4). Additionally, we validated a UPLC-UV method for the determination of nicotine in ‘,T > 3= 2t = ? ‘ s & £ o
dissolution fractions. Nicotine release profiles were compared by calculating the difference factor (f,) and similarity o lm_i”;“m ﬁ'_!‘” ;I,.,!_;F-Fﬂqgﬂ I _c_g o 6000 -
factor (f,) by adopting methodology referenced in Guidance for Industry from FDA's Center for Drug Evaluation and N S meon s R AREL AR 15 4] on!® Pouch = § . Skoal Bandits™ Wintergreen pouches
Research (CDER). 3 mm Beads < S 4000 . -

y— -=-4 mg Wintergreen on!® nicotine pouches
on!® nicotine pouches are marketed in a variety of flavors and nicotine strengths. Nicotine release rates, based on 1 mm Beads g 2000 -
percent released, were comparable across nicotine strengths and flavor variant. Furthermore, nicotine release rate for 5 mm Ruby Bead 2
on!® nicotine pouches was found to be equivalent to Skoal Bandits™ (a traditional pouched moist smokeless tobacco o 0 0 1'0 2'0 3'0 4'0 5'0 6'0 7'0
product) based on FDA's criteria.>? [ Time (min)

Figure 4: Cumulative release profile of nicotine from 4 mg Wintergreen on!® nicotine pouches and

T AT . -
STU DY OVE RVl EW Figure 1. SOTAX CE7 Smart flow-through system (USP-4) including cells holder, pump, fractions collector, and flow-through cell.’ Skoal Bandits™ Wintergreen pouch. Error bars represent + 1 standard deviation.

Table 1. Artificial saliva composition.* 120% -

. o . f, & f, Models ¢ Z52 )
e 0n!®is an oral tobacco-derived nicotine pouch product that does not contain cut, ground, powdered or leaf Ingredient Amount per 1 L (g) ] ) L00% 1= _ n=12
tobacco. o o Magnesium Chloride Hexahydrate (MgCl - 6H,0) 0179 n n 100
e We adopted a robust nicotine release method utilizing the USP-4 flow-through cell apparatus.? Potassium Hydrogen Phosphate anhydrous (K,HPO, - H,0) 068 g f, = {[Z IR — T|] / [z Rn X 100 f, = 50-log SR T % 80% -
 We performed product-to-product comparisons on the 35 varieties of on!® nicotine pouches (seven flavors Sodium Chloride (NaCl) 0.33 g t=1 t=1 \/ 14 ct=1 7 7F Q
. . . . . . i n nd:J 0
with five nicotine strengths each). Potassium Chloride (KCI) 0.75¢ = 60% -
« We calculated the difference factor (f,) and similarity factor (f,) using the 4 mg on!® nicotine pouches as a Calcium chioride dinydrate (CaCl - 2H,0) 0150 R,and T,are the cumulative percentage dissolved at each of the selected n time points of the two products. S
reference to the other nicotine strengths for each flavor variant.23 Potassium Carbonate (K,CO) 053¢ S 40% - ~-Skoal Bandits™ Wintergreen pouches
' Type 1 Water (De-ionized) 1000 mL . ) ® i as
Hydrochloric acid ™ f, values up t.o _15 _(0-15) an_d f, values of 50 or greater (50-100) ensure 20% - 4 mg Wintergreen on!® nicotine pouches
5N sodium hydroxide Adjust to pH 6.8 + 0.1 similarity or equivalence between two products.
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N |COT| N E CU M U LATlVE AN D PERCENT RELEASE PROFI LES FOR on !® N |COT| N E POUCH ES Figure 5: Total release profile of nicotine from 4 mg Wintergreen on!® nicotine pouches and Skoal

3500 n=12 Bandits™ Wintergreen. Error bars represent = 1 standard deviation.
o5 3000
- o
= 2500 Nicotine Cumulative Release Profiles Nicotine Percent Release Profiles Table 2. Product-to-product comparisons using f; and f, model
g 2000 Aye ra.gEd AmOunt. Of 35000 =-1.5mg =2 mg ~#-3.5mg “i=4 mg -0-8 mg 120% on'® Wintergreen
S 1500 Nicotine per Fraction 10000 ' ' - —-15mg —*%2mg -#35mg —A+4mg -e-8mg Comparison f E—
© . ?D . 1 — %
& 1000 (12 replicates) = 000 Wintergreen ) + n=12 o Wintergreen 12 4mgvs 1 mg 11 94.3 Yes
(© = 1 ] o 80% 4 mgvs 2mg 11.2 56.3 Yes
g 500 ; @
> O 10000 4 mgvs 3mg 4.8 12.8 Yes . . _ . . . o
< . - 1 S & 60% 1  Following FDA guidance, we applied a robust USP-4 dissolution method to determine the nicotine
0 . | | | | | | | — O - 6 mg vs 8 mg 4.6 73.7 Yes . . © mint )3
1 2 3 4 5 6 7 8 9 0 15000 : £ onl® Coffes release profiles for a variety of on!® nicotine pouches.>
Fraction number g 10000 . — " S S —— f UGy * Nicotine release rate for each flavor variant is equivalent based on f; and f, criteria.
16000 — Z o0 20% 4mgvs 1 mg 6.6 67.2 Yes . D_empnstrated a dose-dependent response for the cumulative nicotine release profiles for all
— 14000 4mg Vs 2 mg 45 74.8 Yes nicotine strengths.
"p 12000 ° 0 1'0 2'0 3'0 4'0 5'0 6'0 7'0 0% ' ' ' ' ' ' ' 4 mg vs 3mg 1.7 911 Yes  The nicotine release rate for 4 mg Wintergreen on!® nicotine pouches was found to be equivalent
‘17 10000 Time (min) 0 10 20 3_0 fm >0 0 70 4 mg vs 8 mg 2.6 86.1 Yes to Skoal Bandits™ Wintergreen (a traditional pouched moist smokeless tobacco product).
3] Time (min) onl® Mint
S 8000 -
et 35000 % : :
= 6000 Sum of Averaged +15mg  —~2mg -®35mg —+~4mg —e-8mg 120% o ismg  camg  masmg  eamg  egme Comparison f, Equivalency
(% 4000 Fractions 30000 L00% 4 mgvs 1mg 0.8 97.4 Yes
e]0] _ ()}
2™ | cotes R il powy STRENGTHS & LIMITATIONS
< 0 ' = 8 80% 4 mgvs3mg 5.9 71.5 Yes
T T T T T T T T S — 4 8 74 671 Y
1 12 13 14 15 1-6 17 1-8 19 = c 20000 : g UCACERILY - = | | | |
Sum of Fractions S 15000 o 80% : on!® Original  We applied an accurate and reproducible tool to perform product to product comparisons using
e i * * O 40% Comparison f, Equivalency cumulative and percent nicotine release profiles.
= 19000 12 § 10000 ! ' ' e 4mgvs1mg 8.5 62.2 Yes  This methodology was not developed to serve as a direct surrogate to clinical studies for
o n= Z _ 20% 4 mg vs 2mg 4.0 1.3 Yes evaluating human usage or exposure. Additional work would need to be conducted to establish in
2P 12000 5000 : C :
= 05 4 mg vs 3mg 8.4 62.6 Yes vitro/in vivo correlations.
e 0 - - - - - - - ’ 4 3.0 82.8 Y
5 0 10 20 30 40 50 60 70 0 10 20 30 40 >0 60 70 e . =
&) . . . . on!® Citrus
G>J 6000 cumUIative REIease Time (mln) Time (mln) Comparison f Equivalency
* - 1
lg 3000 / Profile 35000 120% 4 mgvs1mg 6.5 12.2 Yes
= { =¢-1.5mg —¥=2 mg ~#-3.5mg =4 mg ~0-8 mg ——1.5 mg =2 mg -#-3.5 mg =4 mg —0-8 mg 4 mg vs 2 mg 57 713 Yes
= 30000 ' ] I
O 0 | | | | | | | o8 . ﬁ n=12 100% 4 mgvs 3mg 6.5 73.2 Yes
0 10 20 30 40 50 60 70 — o5 Mint ‘ v Mint nh=12 L mavs8m 63 298 Yes . . . e
Time (min) A =, 25000 1 2 20% g g - - 1. J. H. Miller, T. Danlels.on,lY. B. Plt_hawall_a, A.P. .Brown, C Wllklnson, K. Wagner, and F. Aldeek.
S 20000 < on!® Berry Development and Validation of Dissolution Testing for Nicotine Release from Smokeless Tobacco
120% S ° 60% Comparison f, Equivalency Products Using Flow-through Cell Apparatus and UPLC-PDA. J. Chromatogr B 2020.
15000 C . . - .
100% 2 Q 4 mg vs 1 mg 8.6 63.0 ves 2. Todd L. Cecil, Ph.D. to David L. Ashley Ph.D. Food and Drug Administration, Center for Tobacco
W n=12 £ == = S 40% . . "~ . - .
L O 10000 v 4 mg vs 2 mg 4.1 76.4 ves Products, Office of Science. Memorandum: “Dissolution as a Critical Comparison of Smokeless
S 80% O o . . . . .
'y Z 00 / i i 20% 4 mg vs 3 mg 15 92.3 Yes Product Performance: SE Requirements and Recommendations for the Review of Dissolution
© 60% 4mg vs 8 mg 6.4 67.6 Yes Studies.” May 2, 20186.
: 0% || || || ] ] ] | ® i . . . . . . . .
8 a0 / ° | | | ' | | | on:= Cinnamon 3. Food and Drug Administration, Guidance for Industry: Dissolution Testing of Inmediate Release
O 40% % Release Profile 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 c : ¢ cauival .
S / Time (min) Time (min) omparison 1 quivalency Solid Oral Dosage Forms. 1997.
20% T4 4mgvs 1mg 8.1 03.8 Yes 4. German Institute for Standardization (DIN) Recipe is based upon German standard DIN v53160-
0% | | | | | | | Similar release profiles were observed for Berry, Cinnamon, Citrus, and Original on!® nicotine pouches at 4 Mg Vs 2mg 2.3 873 Yes 1, Determination of the Colour Release of Articles of Daily Use, Partl: Resistance to Artificial
O 10 20 30 40 50 60 70 different nicotine strengths (see f, and f, values in Table 2). 4 Mg vs 3 mg 2.3 86.9 ves Saliva, section 4.2, October 2002.
Time (min) 4 mg vs 8 mg 4.0 79.4 Yes _ , _
5. https:/fwww.sotax.com/en/usp4_dissolution_testing/
Figure 2. Calculation of nicotine cumulative and % release profiles from 4 mg Mint on!® nicotine pouches. Figure 3: Nicotine cumulative and percent release profile profiles from on!® nicotine pouches (n=12). Error bars represent + 1

Error bars represent + 1 standard deviation. standard deviation.
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