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1.2. SUBJECT APPLICATIONS

Based on its evaluation of these PMTAs, FDA determined that these PMTAs contain sufficient
information to characterize the product design and that there are adequate process controls and
quality assurance procedures to help ensure both the device and e-liquids are manufactured
consistently. The new products have UL 1642 Certification for the battery cell, and Engineering
concluded there is a reduced risk of battery rupture. Based on the information provided in the
PMTAs, the new products’ abuse liability—i.e., ability to promote continued use, addiction, or
dependence—is lower than combusted cigarettes and is similar to, or lower than, that of other
ENDS. The overall toxicological risk to the users of the new products is lower compared to
combusted cigarette smoke due to significant reductions in aerosol harmful and potentially harmful
constituents (HPHCs) of the new products compared to cigarettes, as evidenced by results of
nonclinical and aerosol studies. The biomarker data provided by the applicant demonstrated that
participants who had used only the new products had lower levels of measured biomarkers of
exposure (e.g., carbon monoxide (CO), cotinine, 2-cyanoethylmercapturic acid (CEMA), 3-
hydroxypropylmercapturic acid (3-HPMA), and 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanol
(NNAL)) compared to the dual users of the new tobacco products and combusted cigarettes. Based
on applicant submitted survey studies, curiosity and intention to try the new products was higher in
current adult smokers compared to former adult smokers and never smokers. Estimates by the
applicant of complete switching from cigarettes to the new products for current adult smokers at
three months was 26.5%, a level higher than what is typically seen in the literature for estimates of
complete switching to ENDS products. The applicant submitted an observational study, from which
the epidemiology review estimated that more current smokers at baseline reported using the new
tobacco-flavored products compared to non-tobacco flavored NJOY products. Therefore, the
applicant has demonstrated that some current adult smokers are interested in the new products to
assist in decreasing or quitting their cigarette use, and these products have the potential to benefit
that group.

Regarding human adverse experiences (AEs) with the new products, the applicant’s submitted
clinical studies did not have serious AEs or deaths. In addition, the applicant did not report any
serious health outcomes related to misuse of the product. No definitive AEs related to the new
products were found in FDA’s Safety Reporting Portal.

In terms of the risks to non-users, youth are considered a vulnerable population for various reasons,
including that the majority of tobacco use begins before adulthood and thus youth are at particular
risk of tobacco initiation. Existing evidence consistently indicates that use of tobacco-flavored ENDS
is less common compared to flavored ENDS among youth. In addition, the applicant’s study findings
demonstrated low intention to try and curiosity about using the new products among adult former
smokers and never smokers. Nonetheless, given the strong evidence regarding the impact of youth
exposure to marketing on youth appeal and initiation of tobacco use, any marketing authorization
should include marketing restrictions and post-market requirements to help ensure that youth
exposure to tobacco marketing is limited. Together, based on the information provided in the
PMTAs and the available evidence, the potential to benefit smokers who switch completely or
significantly reduce their cigarette use would outweigh the risk to youth, provided the applicant
follows postmarket requirements aimed at reducing youth exposure and access to the products

Regarding product stability, the applicant proposed a[(b) “) )] shelf life for the new products, The
applicant provided complete chemical stability study data including test data for bulk e-liquids,
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finished product e-liquids, and aerosols; extractables and leachables data for components, parts and
container closure system (CCS) meeting product specifications. The applicant-provided data
supports microbial stability of the products over|(b) (4) | The stability data provided by the
applicant is acceptable and indicates that the products are low-risk for chemical instability and
microbial growth over the period tested and there are no stability concerns. Therefore, the
applicant’s stated shelf life of[ (®) (4) [for the new products is supported by the submitted testing
data.

Together, based on the information provided in the PMTAs and the available evidence, | find that
permitting the marketing of the new products, subject to certain marketing restrictions, would be
APPH. The potential of the new products to benefit smokers who significantly reduce their
combusted cigarette use (or who switch completely to the new products) outweighs the risk to
youth, provided that the applicant follows post-market requirements and implements marketing
restrictions to reduce youth exposure to marketing of the new products and youth access to the
new products.

FDA has examined the environmental effects of finding the new products APPH and made a Finding
of No Significant Impact (FONSI).

2. BACKGROUND

2.1. NEW PRODUCTS

The applicant submitted information for the two new products listed on the cover page and
with more detail in the Appendix, sold under the product names NJOY DAILY Rich Tobacco 4.5%
and NJOY DAILLY EXTRA Rich Tobacco 6%. Briefly, the new products are disposable ENDS
products with a prefilled e-liquid reservoir containing Rich Tobacco as a characterizing flavor
with 4.5% nicotine (PM0000630) and 6% nicotine (PM0000631). The units are powered by a
lithium ion, non-rechargeable battery with UL 1642 certification and atomizer subsystem. The
power unit and cartridge settings are not adjustable by the user.

2.2. REGULATORY ACTIVITY

On March 30, 2020, FDA received two PMTAs (PM0000630-PM0000631) from NJOY LLC. FDA
issued an Acceptance letter to the applicant on April 8, 2020. FDA issued a Filing letter to the
applicant on April 21, 2020. FDA issued a Deficiency letter to the applicant on December 17,
2020.

Refer to the Appendix for a complete list of amendments received by FDA.

2.3. SCOPE OF REVIEW
This review captures all compliance and scientific reviews completed for the new products
subject of this review, as well as TPMFs [b)4) Jand
[y ). The TPMFs were referenced to support the new products in this application.
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3.2.1.1. Product design and compaosition
e Engineering:

© Each new tobacco product is a closed non-rechargeable ENDS. The new
products are not serviceable by the user for any purpose, including, but not
limited to, customizing the atomizer, or modifying or refilling the e-liquid.
For a 3-second puff, the new products heat an e-liquid to produce 3 to 5 mg
of inhalable aerosol.

o The new products contain an absorbent pad saturated with 0.84 to 0.94 mL
of e-liquid consisting of propylene glycol, vegetable glycerin, lactic acid, and
either 4.5% (PM0000630) or 6% (PM0000631) nicotine. A wick comprised of
[ (b)@) | utilizes capillary action within the space
between th (®)#) _to transport e-liquid from the absorbent pad to a

| (b) (4) Ihea;ing element positioned diametrically across the airway
where airflow transports the aerosol to the user. When the user draws air
through the device (activation threshold is| (b) (4) cc/minute), the pressure
differential activates an alrflow sensor with an Application Specific
Integrated Circuit (AS!C) that outputs 3.4 VRMS from the non-rechargeable
200 mAbh lithium-ion battery cell to the coil for 0.4 seconds, after which 3.0
VRMS is output. The airflow sensor limits the maximum puff duration to

| (b) (4) ‘]ln order to consume for longer than that, a user must take
muitiple puffs. When airflow is stopped, the negative pressure within the
housing returns to atmospheric and the sensor deactivates the output,
returning the device to standby mode. When the battery cell is depleted

[ () @) V), the airflow sensor flashes the LED to notify the user that the
cell is depleted, and the device is no longer usable.

o The device always remains on in standby mode with activation controlled by
the ASIC residing in the airflow controller waiting to detect airflow. The ASIC
on the new products does not require software or firmware, as the required
logic is integrated into the device. It has no user-adjustable parameters and
stores no data. The device cannot be accessed, altered, or adjusted through
any external connection.

o Specifications were provided for all of the components of the new products
that help to adequately characterize the new products. From an
engineering perspective, the information submitted regarding design and
principles of operation fully characterize the new products from an
engineering perspective.

o The new products have UL 1642 Certification for the battery cell reducing
the risk of fire and explosion. The devices also have short circuit protection.
The battery presents a minimal risk from an engineering perspective.

o The design minimizes the risk of poisoning by containing the e-liquid in a
manner that results in the e-liquid being inaccessible through customary or
reasonably foreseeable handling or use, consistent with the Child Nicotine
Poisoning Prevention Act of 2015. In addition, the e-liquid quantity is only
0.94 mLand it is contained in a sponge and is not free-flowing. Poisoning
presents a minimal risk from an engineering perspective. Aithough the
possibility of accidental exposure remains, these concerns have been
reduced by the product design (i.e., closed, pod-based, non-refillable
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system). In addition, post-market manufacturer reporting obligations will
allow FDA to monitor and assess any issues with accidental exposure.

o The new products have packaging components that could present a small
choking hazard if not properly disposed of. They have a silicon end tip side
cap and silicon mouthpiece side cap that are 9.2 mm in diameter. This risk is
being monitored by the applicant and no adverse experiences have been
recorded. Although this represents a potential concern, per the engineering
review, the risk is small and is being monitored by the applicant. Post-
market manufacturer reporting obligations will allow FDA to monitor and
assess any potential issues with accidental exposure.

o The new products do not have temperature control on the coil which could
resutt in elevated HPHCs under certain conditions (“dry puff”). These
conditions are that the atomizer fibers could deliver insufficient liquid to
heated zone, the e-liquid viscosity could be too high for wicking transport,
or an incorrect function of ASIC could cause over voltage at the atomizer.
This risk is being monitored by the applicant. This risk is minimal from an
engineering perspective.

o The new products have a coil resistance between (b) Q anc (b)|Q with a
target of (b) Q. The overall atomizer resistance is the same (b) Q to (b) Q
which is a reasonable design of the atomizer.. The applicant does provide
data that demonstrates that the coil resistance meets the specification.

o The applicant performed a design failure modes and effects analysis
(dFMEA) for the new products. A risk assessment was completed by the
applicant to identify potential risks in the design of the product including
battery rupture. The engineering review concluded that the applicant’s risk
assessment identified and implemented control measures that adequately
mitigate foreseeable hazards.

e Chemistry:

o The source of nicotine is cross referenced to Tobacco Product Master Files
(TPMFs). According to the applicant, the nicotine used is extracted from
Nicotiana tobacum plant. Per the TPMFs {b)4) ], the
nicotine specifications meet those in US Pharmacopeia monograph 41, The
new products contain nicotine salt (nicotine lactic acid).

o The 4.5% nicotine e-liquids contain 2.1% lactic acid, 40-44% (w/w)
propylene glycol (PG), and 42-44% (w/w) vegetable glycerin (VG). The 6.0%
nicotine e-liquids contain 3.2% lactic acid, 37-42% (w/w) PG, and 42-46%
(w/w) VG. With regard to nicotine salts in the new products, the applicant
used lactic acid to reduce e-liquid pH and protonate the nicotine to create a
nicotine salt. The applicant indicated the main purpose is to partition more
nicotine into the droplet phase of the aerosol for effective delivery and
palatability. The applicant stated lactic acid is a weak acid naturally
occurring in the human body, is safe, and is able to vaporize during heating,
and compatible with the e-liquid formulation. Chemistry noted the nicotine
concentration and nicotine form are comparable between the new products
and the comparison ENDS product (Leap Go Smooth Tobacco 5% nicotine
salts). Leap Go Smooth Tobacco 5% nicotine salts is in the same category
and subcategory (closed, non-rechargeable ENDS) as the new products.
Chemistry review found the applicant’s justification for technical use of
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lactic acid in the formulation acceptable. Toxicity from exposure to the
ingredients including nicotine salt, was evaluated by toxicology; they had no
concern based on the applicant’s use of literature information and
toxicology reference values. Regarding potential toxicity from lactic acid,
toxicology evaluated estimates from the applicant for daily inhalation
exposures to the new products. Toxicology estimated lactic acid to be 3700-
fold and 370-fold lower than established toxicology reference values for a
no-effect level in humans under acute and chronic periods of exposure,
respectively. With this information and considering lactic acid is naturally
occurring in the human body, toxicology concluded there was no concern
from use of lactic acid in the new products. Further, as discussed in Sections
3.3-3.6, the behavioral pharmacology review of clinical studies on the new
products did not find any potential concerns in abuse liability specific to the
nicotine salts that are used in the new products.

o All PMTAs included single chemical and complex ingredient information for
e-liquids and the information is acceptable. All PMTAs included ingredient
information and extractables and leachables (E&L) study results for the
product structure materials that are in contact with e-liquids/aerosols. The
ingredient information and E&L study results did not raise concerns from a
chemistry perspective because chemistry concluded it is unlikely that
product characteristics negatively impact the aerosol constituent levels of
the new products as the aerosol constituent levels are significantly lower
than those of combusted cigarettes.

o The applicant provided uniquely identifying information for materials and
ingredients for the CCS, and the information is acceptable from a chemistry
perspective. For all PMTAs, the applicant provided the material/ingredient
quantities in percentages without providing the absolute quantity of the
materials/ingredients. This limitation does not impact the outcome of this
review, because the applicant provided the time zero leachable data for all
bulk e-liquids.

e Microbiology:

o The new products contain humectants (propylene glycol and vegetable
glycerin), which may impact microbial activity during product shelf life. The
stability of the new products is discussed in Section 3.2.1.3 of this review.

3.2.1.2. Manufacturing

e Engineering:
o The applicant subcontracts the manufacturing of the products ﬂ(b) “) 'I
(b) (4) 10 The applicant provided a description of

“the manufacturing process at(®) 4 |including the manufacturing steps,
the sources of the components assembled, the packing processes, and the
associated quality control (QC) and safety mechanisms that are in place.

I )|

b)@) | Then, the assembly is completed, and the product is packaged.
0 The applicant states it audits the|  (b) (4) - - ) ] of the
suppliers and contract manufacturers periodically to ensure compliance
with applicable internal and external standards and regulations. The
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applicant supplied the relevant documentation for theif (b)(4) including the

(b)) documentation foﬂ(b)(4) 'T'[he information on the manufacturing
steps and the quality control measures in place demonstrate that the
products meet manufacturing specifications for the new products and that
the products are manufactured in a consistent manner that minimizes the
variability in product quality.

o The above information submitted regarding the manufacturing process and
quality control measures is acceptable from an engineering perspective.

e Chemistry:

o The information submitted regarding manufacturing procedures for the new
product e-liquids®)4) and all e-liquids cartridge filling (by (b)4) IS
acceptable from a chemistry perspective. All PMTAs included
representative ingredient certificates of analysis (CoA), raw ingredient
quality control test results, batch verifications, liquid properties, and
constituent measurements,

o Quality control test data provided for all PMTAs are within the acceptance
criteria indicating batch consistency with respect to the provided e-liquid
properties. The applicant provided the test information (methods,
validation reports, and test laboratory quality management system) for the

[®)@ Jin-process and batch release testing and a valid laboratory 1SO9001
certificate fof ®)@) hat generates comparable data in quality compared to
1ISO 17025 accredited laboratory (B)4)  for the targeted analysis. The
applicant provided pH and specific gravity acceptance criteria and included
specific gravity as a product quality measure for the new products
manufactured by (0)4) The information provided demonstrated that each
new product’s quality was controlled in a consistent manner and, therefore,
is acceptable from a chemistry perspective.

o The remote regulatory assessment (RRA) memo regarding inspections
stated that the RRA did not find any significant observations. The applicant
provided 22 exhibits, 14 of which address the chemistry relevant items
listed in the Firm Specific Package (FSP), All 14 exhibits were acceptable
from a chemistry perspective.

o The applicant provided “representative” data for in-process/batch release
testing and specifications for all PMTAs and the test information (test
methods, validation reports, and testing laboratory quality management
system) for manufacturing batches of the new products. There were minor
limitations in the testing results such as the slight difference between the
pH CoA specification range and the test data range. Chemistry found these
limitations negligible and not adversely impacting the batch release and
accepting testing. Overall, from a chemistry perspective, the data quality
information in the submission on in-process/batch release testing, liquid
properties, and constituent measurements demonstrates there is suitable
quality, data accuracy and reliability in test results, and therefore, the data
quality information provided by the applicant is acceptable from a chemistry
perspective.

e Microbiology:

o Bulk e-liquid manufacturers conduct e-liquid blending and filling operations

by (b)) an A2LA ISO 17025:2005 certified laboratory, and(®)@4) an on-site
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laboratory, in an iSO (b)) ~__and (®)@)perform release
testing on the finished bulk e-liquids. The released finished bulk e-liquids are
dispensed int (b)4) “bnd sealed (b))

,[(b)(4) and shipped to the GMP certified | (b)4) ] to
manufacture and package into finished new products. At_ (b)4) ]snte,
| (b)4) ) (IS0 9001:2015

certiriea; personnei sampie ana test tne finisnea new products
(organoleptic testing for e-liquids only). The new products that are
compliant with NJOY specifications are released for shipment. This
information submitted regarding manufacturing of the new products is
acceptable from a microbiology perspective.

3.2.1.3. Product stability
e Chemistry:

o

The applicant originally intended an (b)4) shelf-life for finished
product, and (b)) shelf-life for bulk e-liquids. The applicant provided
complete stability study data including test data for butk e-liquids, finished
product e-liquids, and aerosols; extractables and leachables data for
components and parts and CCS; the stability specifications; justifications for
the specifications; and justifications for bridging the bulk e-liquid stability
data from NJOY Daily Extra Rich Tobacco 6% nicotine to NJOY Daily Rich
Tobacco 4.5% product for sealed e-liquid shelf-life. in response to first cycle
deficiency, the applicant revised their intended shelf-life from | (b)) Ito
(b)(4) [for all finished new products and the sealed bulk e-liquid in Extra
Rich Tobacco 6% and from| (b)(4) 1td ®@)  for sealed bulk e-liquid in
Rich Tobacco 4.5%. All stability data show that the finished products (e-
liquids and aerosols) and bulk e-liquids in all PMTAs meet the stability
specifications at the proposed shelf-life demonstrating that the shelf-life for
finished products in all PMTAs is| (b)4) | whereas the shelf-life for sealed
bulk e-liquids in NJOY Daily Extra Rich Tobacco 6% isI (b)(4) ' and for
NJOY Daily Rich Tobacco 4.5% is | (b)@4)
The applicant provided homogeneity data demonstrating that the new
products remain homogeneous for upto (b)) |during the[ (b)(4)
process] (b)(4)
For all PMTAs, one justification for bridging the bulk e-liquid shelf-life of
NJOY Daily Extra Rich Tobacco 6% nicotine to NJOY Daily Rich Tobacco 4.5%
is that the nicotine content in NJOY Daily Extra Rich Tobacco is the highest
(6.0%) and, therefore, is expected to generate the highest amount of
nicotine related substances (NRS). This justification is acceptable and is
supported by the bulk e-liquid stability data of the same flavor and of time
zero . Additionally, the specification of total NRS (b)4)  pg/g) in 4.5%
nicotine content bulk e-liquid is lower compared to 6.0% nicotine content
bulk e-liquids (b)4) pg/g) and thus, is not a concern.

e Microbiology:

(o)

The microbial stability data is necessary for the proposed shelf life as
bacterial communities change as a function of storage time. Increased
microbial growth over time can impact stability of the product and may
result in an increased risk to public health as the product sits in storage
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(Chopyk et al. 2017; Djordjevic et al. 1993). The applicant provided stability
testing data (water content, and total aerobic microbial count (TAMC)/ total
yeast and mold count (TYMC)} that supports [(b)(4) lof shelf life
following new product storage at (0)4)  %RH. Therefore, the data
provided are sufficient to demonstrate the microbial stability of the finished
products over  (b)4) ]

3.2.1.4. Product test data

Engineering:
o The product performance testing provided demonstrates conformance with

the finished product release specifications set for the new products. The
applicant has provided adequate information to demonstrate that the new
products can be manufactured consistently and meet the manufacturer’s
pre-defined quality controls and specifications, and they will operate
consistently throughout the life of the product.

Chemistry:

o The aerosol HPHC yields of the new products are tested under intense and
non-intense regimens. There are significant reductions in HPHCs from the
new products’ aerosols compared to combusted cigarette comparison data
under intense and non-intense regimens.

o Allanalytical methods and validations for chemical characterizations (of
e-liquids and aerosols) and product stability studies of all PMTAs are
sufficient to support the provided test data.

o The aerosol generation regimens (non-intense and intense) selected for all
PMTAs are appropriate and represent the range of emissions including the
emissions that could occur during heavy use of the new products.

o The constituents with increased yields in the new products relative to
combusted cigarette comparison data under both non-intense and intense
puffing regimens are discussed in Section 3.5.1.

Toxicology:

o The toxicology review evaluated the increases of constituents in the
aerosols of the new products relative to combusted cigarette comparison
data noted by chemistry. The toxicology evaluation of the constituents with
increased yields in the new products relative to combusted cigarette
comparison data is discussed in Sections 3.5.1 and 3.7.1.1.

Microbiology:
o Stability testing data (Water content, TAMC, TYMC) that supports | (b)(4)

[ () (0)4) lof shelf life were provided at time points (0, (b)@4) |and (b)(4)
(b)4) following new product storage at (b)4) % RH. From a
microbiology perspective, the provided stability testing is sufficient to
demonstrate the microbial stability of the products over the applicant-
proposed shelf life of| (b))

o Endotoxin testing data at zero and (b)(4) were provided for all new
products. All new products endotoxin content data are below acceptable
limits (£ 0.5 EU/mL or < 20 EU/device) as established by USP<161> and
consistent with recommendations set out in FDA Guidance for Industry
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Pyrogen and Endotoxins Testing: Questions and Answers, june
2012 (https://www.fda.gov/media/83477/download).

o The information submitted regarding endotoxin content levels in the new
products is acceptable from a microbiological standpoint.

3.2.2. Synthesis

As TPL, | agree with engineering, chemistry, and microblology conclusions that these PMTAs
contain sufficient information to characterize the product design and adequate
manufacturing processes and controls to help ensure that the new products meet the
manufacturer’s specifications. The product characterization information submitted by the
applicant fully characterizes the new products from an engineering, chemistry and
microbiological standpoint.

The engineering review found that these PMTAs contain sufficient information to
characterize the product design, composition, manufacturing, and test data. The
engineering review concluded that the devices were designed and tested to minimize the
risk of fire, explosion, and accidental poisoning. A small choking hazard for packaging
components was identified as a potential concern; however, no adverse experiences have
been recorded and it is being monitored by the applicant. Because the risk cannot be
eliminated, this small choking hazard represents a limitation on the new product from an
engineering perspective. This limitation represents a low risk and is not significant enough to
raise a concern. Post-market manufacturer reporting obligations will allow FDA to monitor
and assess any potential issues with accidental exposure. A risk assessment for design
failure modes was performed by the applicant which strengthened the evidence that there
is a reduced risk of product malfunction, as well as safety or regulatory concerns resulting
from materials of construction, system interactions, specification tolerances, degradation,
and others as discovered during the design failure modes and effects analysis (dFMEA)
process. The microbiology information submitted for manufacturing and stability data was
found to be adequate. The applicant-provided stability testing for TAMC and TYMC and
supports (b)4) of shelf life for finished product, and the endotoxin testing data was
found to be below USP acceptable limits as well as FDA Guidance for Industry Pyrogen and
Endotoxins Testing. Stability specification and justifications for bridging the bulk e-liquid
stability data from NJOY Daily Extra Rich Tobacco 6% nicotine to NJOY Daily Rich Tobacco
4.5% product for sealed e-liquid shelf-life was found to be adequate by chemistry. For
chemistry and microbiology, materials and ingredient information was adequately
described. A notable feature of the product composition is the presence of nicotine salt
(nicotine lactate). The applicant indicated the main purpose of creating the nicotine salt is
for delivery of nicotine in the droplet phase of the aerosol for effective nicotine delivery and
palatability. The applicant stated the creation of nicotine salt reduces the pH of the nicotine
solution and aerosolized vapor resulting in less throat irritation for the user. The applicant
indicated that lactic acid is a weak acid that is naturally occurring in the human body, is able
to vaporize upon heating, and is compatible with the e-liquid formula. The comparison ENDS
product Leap Go Smooth Tobacco 5% also contains a nicotine salt at a similar nicotine
strength compared to the new products. Chemistry found the applicant’s provided
information (source, quantity, grade, form, and function) for use of the nicotine salt
adequate. Toxicology had no concerns with use of nicotine lactate notinglactate is
endogenously produced at low levels in the body and found the applicant’s use of literature
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information and toxicology reference values for ingredients to be adequate and to show no
significant increased risk. As discussed in the Abuse Liability Section 3.3.1.1 below, BCP
assessed whether the high nicotine salt formulations in the e-liquids of the new products
would facilitate initiation and use of ENDS with high amounts of nicotine. Based on the
applicant’s submitted clinical studies, the abuse liability of the new products is somewhat
lower than combusted cigarettes. Therefore, the use of nicotine salt in the new products is
not a concern for enhancing addiction liability any greater than the comparator tobacco
product, combusted cigarettes. Manufacturing procedures information provided by the
applicant showed that the new products have consistent quality control with only negligible
limitations regarding e-liquid batch release specification. The chemical stability data that
was provided by the applicant for the new products support the applicant’s intended (b)@)
(0)(4)  |shelf-life for the finished products and sealed bulk e-liquid in Extra Rich Tobacco
6.0%, and the applicant’s intendec[ (b)4) ] shelf-life for sealed bulk e-liquid in Rich Tobacco
4.5%. Microbiological stability testing data supports a [ (b)(4) ]shelf life for the finished
product.

3.3. ABUSE LIABILITY

3.3.1. Discipline key findings
The following discussion is based on key findings provided in discipline reviews:

3.3.1.1. Current tobacco users

e Behavioral and Clinical Pharmacology:

o ‘Abuse liability” refers to the ability of the product to promote continued
use, and the development of addiction and dependence. This can be
relevant to determining the likelihood that addicted users of one nicotine
product would switch to another. For example, if a new tobacco product has
a low abuse liability, current addicted tobacco users may find it to be an
inadequate substitute for the product they are currently using. On the other
hand, low abuse liability makes it less likely that new users will become
addicted.

o The behavioral and clinical pharmacology review evaluated two applicant-
sponsored clinical studies on the new products and literature bridging
information submitted in the application to the new products and
concluded that current tobacco users who use the new products in these
PMTAs are likely to be dual users of the new products and combusted
cigarettes. The review further concluded the new products may produce
lower nicotine exposure and subjective effects than combusted cigarettes.
This conclusion is based on results of an acute clinical study submitted by
the applicant measuring nicotine pharmacokinetic data and urinary
biomarkers of exposure (BOE) information.

o According to the behavioral and clinical pharmacology review, the new
products have an abuse liability lower than combusted cigarettes among
experienced ENDS users. Together with the published literature, the
submitted data for the new products suggests that individuals will maintain
their nicotine dependence and will have a low likelihood of complete
cessation from tobacco products. Results from a clinical study involving
acute exposure to the new products suggest that the new products may
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Though youth use of ENDS is concerning, as previously discussed, the published literature
shows that prevalence of youth use of tobacco-flavored ENDS is low and that tobacco-
flavored ENDS are less likely to be used by youth who initiate or regularly use ENDS
compared to flavored ENDS.

With respect to youth appeal and mitigation, | agree with OHCE’s evaluation of the
applicant’s marketing plans and all recommendations in the OHCE consult. Accordingly, |
recommend that the MGO letter include additional marketing requirements and
recommendations.

The evidence summarized in this section describes relatively high interest among smokers in
using tobacco-flavored products generally. Although nicotine delivery is lower than for
cigarette smoking, available evidence indicates that experienced ENDS users can increase
nicotine uptake compared to inexperienced users, which increases the likelihood of
switching. Use of these products could benefit smokers who switched completely or
substantially reduced their cigarette smoking. The available information also shows that
youth appeal/uptake of tobacco-flavored ENDS products is generally low among youth.
Overall, | agree that the possible benefit of the new products to adult smokers is significant
enough to overcome the risk to youth.

Consistent with the epidemiology review, the behavioral and clinical pharmacology review
suggests that current tobacco users are unlikely to switch completely to the new products.
However, the applicant’s data show that some smokers may completely switch. The
behavioral and clinical pharmacology review concluded that, based on the submitted clinical
study data, the new products do not have an abuse liability exceeding combusted cigarettes
and that users of the new products will maintain their nicotine dependence and will have a
low likelihood of complete cessation from tobacco products. As TPL, | agree with the
conclusions of epidemiology, behavioral and clinical pharmacology.

3.5. TOXICANT EXPOSURE

3.5.1. Discipline key findings
The following key findings were provided in discipline reviews.

3.5.1.1. Toxicity

e Overall, there were significant reductions in aerosol HPHCs tested using the new
products with their corresponding e-liquids (PM0000630, PM0000631) which had
been stored for up to  (b)4) compared to cigarette comparison data under both
non-intense and intense puffing regimens. Toxicology evaluated the applicant’s
submitted data on HPHC yields for the new products, combusted cigarettes, Leap
Go Smooth Tobacco 5% nicotine salt, and other ENDS products. In the new
products, compared to combusted cigarettes, HPHC increases for chromium, nickel,
nicotine, PG, and VG are offset by HPHC decreases for acetaldehyde, diacetyl, acetyl
propionyl, acrolein] (b)4) formaldehyde (b)(4) . and ethylene glycol, and
are unlikely to raise toxicology concerns for users of the new products compared to
average combusted cigarette yield. In comparisons of aerosols from the new
products to the applicant's selected ENDS comparator product, Leap Go Smooth
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Tobacco 5% nicotine salt, the HPHCs are comparable. In addition, all the nicotine-
adjusted HPHC yields (i.e., HPHC:nicotine ratios) were similar or decreased in the
aerosols of the new products compared to average HPHC:nicotine ratios for other
ENDS products (i.e., cig-a-like, pod, and tank systems). Overall, these comparisons
showing similar or reduced exposures to HPHCs from the new products do not raise
toxicology concerns.

3.5.1.2. Biomarkers of exposure (BOE)

e BOE data submitted from a survey study conducted by the applicant found that
participants who had recently used only the new products had lower levels of the
measured BOE (i.e., CO, cotinine, CEMA, 3-HPMA, and NNAL) relative to recent
users of the new products and combusted cigarettes (i.e., dual users).

e The published literature suggests combusted cigarette smokers will likely experience
significant reductions in volatile organic compound (VOC) exposure upon complete
switching to ENDS (Goniewicz et al., 2017; Oliveri et al., 2020; Round et al., 2019).
The applicant did provide yields of some VOC HPHCs (e.g., acrylonitrile, benzene,
propylene oxide, toluene) using mainstream smoke (MSS) concentration data
derived from peer-reviewed scientific literature to represent the combusted
cigarette category and the levels of these VOCs from the new products. Overall, the
differences show lower levels of these YOC yields from the new products compared
to the combusted cigarette MSS data.

e Heavy metal exposure is likely to stay the same or decrease upon complete
switching to ENDS (Goniewicz et al., 2018; Jain, 2019; Prokopowicz et al., 2019).
Dual users who do not significantly reduce combusted cigarette use will likely have
comparable tobacco-specific nitrosamine (TSNA) and VOC BOE as combusted
cigarette smokers, or if cigarette use is reduced, they may experience low to modest
reductions in these BOE (Pulvers et al., 2018).

e Changes in BOE and the associated health risks of dual use of cigarettes and the new
products in the PMTAs have not been evaluated in longitudinal studles or under
extended exposure conditions, thus conclusions on such long-term health risks
cannot be made at this point

3.5.2. Synthesis

The toxicology review concludes that the majority of HPHC yields measured in the aerosols
of the new products were decreased compared to literature-reported yields from
combusted cigarettes, ENDS products of the same category (disposable ENDS) and
subcategory (closed e-cigarette), and other ENDS products from different categories (i.e.,
cig-a-like, pod, and tank systems). NNK and NNN as well as volatile organic chemicals
(acrylonitrile, benzene, propylene oxide, and toluene) were reported for the average
combusted cigarette comparison product, however, these HPHCs were below the limit of
detection or not quantifiable in the aerosol of the new products. Other HPHCs and toxicants
_such as acetaldehyde, diacetyl, acetyl propionyl, acrolein]  (b)@) L formaldehyde,
(b)(4) and ethylene glycol yields in the aerosols of the new products were 65.3-100%
lower than average combusted cigarette smoke under both intense and non-intense puffing
regimens. [ (b)) |and therefore, it is
unknown as to why it was detected in the aerosol of PM0000631. Diacetyl was not
quantifiable but detected in PM0000630. The applicant provided supporting literature and
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analysis that indicates exposure to diacetyl from NJOY DAILY is at least two orders of
magnitude lower than exposure to diacetyl from combusted cigarettes, and therefore,
would represent a reduction in risk from acute exposure to diacetyl. In addition, the
applicant demonstrated that the average of the 95" percentile of exposure to diacetyl from
the new product (PM0000631) is several hundred fold lower compared to the average level
of diacetyl documented in the literature for other comparator ENDS products including, heat
not burn, tank fixed power, and tank variable power devices. Diacetyl was not quantifiable
but was detected in the applicant's ENDS comparator Leap Go Smooth 5%. However, based
on the applicant’s risk evaluation and comparisons demonstrating higher levels of diacetyl
from combusted cigarettes and other ENDS products compared to the new products, and
considering that diacetyl is not added as such to the new products, toxicology concluded the
low level of diacetyl detected in the aerosol of testing PM0000631 to be acceptable. Metals
and humectants, chromium, nickel, nicotine, PG and VG yields were increased in aerosols of
the new products compared to combusted cigarettes. However, the applicant’s risk
evaluation was found to be adequate in the toxicology review with no concerns. Overall,
comparison of combusted cigarette smoke to the new products showed that combusted
cigarette smoke has a higher number of HPHCs and many of the HPHCs present in cigarette
smoke have comparatively higher potencies than HPHCs in the aerosols of the new
products. In addition, compared to combusted cigarettes, the HPHC increases in the new
products for chromium, nickel, nicotine, PG and VG are offset by HPHC decreases for
acetaldehyde, diacetyl, acetyl propionyl, acrolein, (b)4) , formaldehyde (b)(4)
and ethylene glycol, and are unlikely to raise toxicology concerns for users of the new
products compared to average combusted cigarette yield. Comparisons of HPHC yields from
the new products and the applicant’s selected ENDS comparator product as well as other
ENDS from different product categories, showed the aerosols from the new products have
similar or reduced levels of HPHCs. Biomarkers of exposure (BOE) data were submitted from
a survey study conducted for subjects that recently used only the new products. These
subjects had lower levels of the measured BOE (i.e., CO, cotinine, CEMA, 3-HPMA, and
NNAL) relative to recent users of both the new products and combusted cigarettes (i.e., dual
users).

1 agree with the conclusion that available toxicological data, the demonstrated reductions in
measured HPHC levels, other toxicants, and the reductions in measured BOEs indicate the
potential for a relative benefit compared to cigarette smoking for smokers who completely
or partially switch to the new products.

3.6. HEALTH EFFECTS

3.6.1. Discipline key findings
The following discussion is based on key findings provided in discipline reviews.

3.6.1.1. Toxicology

e Aerosols from the new products and the ENDS comparison product, Leap Go Smooth
Tobacco 5%, demonstrated no mutagenic (Ames assay), no genotoxic (ivMN assay in
IVGT cells), nor cytotoxic (NRU assay) potential at the concentrations and under the
conditions tested. However, under the conditions tested, the combusted cigarette
comparison product, 1R6F Reference cigarette, showed significant mutagenicity,
cytotoxicity, and genotoxicity.
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e The applicant submitted a hazard analysis for in vitro studies comparing HPHCs (at(i?(_‘,‘)
| 0)4) Jto| ®)@  Jambient and (b)4)  accelerated versus (b))  Jambient) and

leachable compounds (at  (b)4) [tol (b)4) )|to HPHCs and leachables compounds
at. (®)@) (which were used in the in vitro studies), and used a toxicology literature
review to compare the highest ineffective dose (H!D) and the lowest effective dose
(LED) for Ames test and ivMN studies to the stability testing HPHC concentrations. Based
on relative stability of e-liquids up to] (b)#4) of storage under various conditions,
and lack of mutagenicity, cytotoxicity, and genotoxicity at| (b)4) , the in vitro study
hazard analysis of aerosol from the new product e-liquids stored for up to_(P)(4) l
under various conditions is acceptable from a toxicological perspective.

3.6.1.2. Bioresearch Monitoring (BIMO) inspection findings

BIMO inspection was not conducted at this time by FDA because the clinical studies
were not considered pivotal, and the reported adverse experiences (AEs) did not raise
clinically significant concerns

3.6.1.3. Addiction as a health endpoint

e Results from a clinical study provided by the applicant suggest that the new product
in PM0000631 produced statistically significant lower area under the curves (AUCs)
for nicotine exposure compared to combusted cigarettes, indicating lower nicotine
exposure. However, overall, the data suggest that the abuse liability of the new
products is likely sufficient to sustain dependence in nicotine-dependent
populations.

e Based on a survey study provided by the applicant and findings in the literature,
current adult cigarette smokers may maintain their nicotine addiction severity via
dual use of the new products and combusted cigarettes and are unlikely to quit
using tobacco products overall.

e E-liquids with nicotine salts are easier (i.e., less irritating) to inhale at high nicotine
concentrations (Caldwell et al., 2012; Omaiye et al., 2019; Prochaska and Benowitz,
2019; Talih et al., 2019) and may facilitate use and progression to regular use by
naive users such as youth. However, based on data from the applicant submitted
clinical studies, BCP concluded that the abuse liability of NJOY DAILY products is
lower than combusted cigarettes, mitigating concern of greater nicotine exposure
than combusted cigarettes among youth.

3.6.1.4. Short and long-term health effects (clinical and observational)
e Epidemiology:

o Users vs. Never Users: The applicant provided limited data on observational
health outcomes. In the NJOY user study, participants were asked seven
questions regarding respiratory symptoms, fatigue, and subjective health in
the past 12 months. At each follow-up time point, the average number of
self-reported respiratory symptoms, fatigue, and subjective health was
provided by NJOY use status and smoking status. However, these results
should be interpreted with caution due to the short time period, potential
bias due to loss to follow-up, and the fact that most results are unadjusted
for potential confounding factors. Due to these limitations, the published
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o EVALlis a potential respiratory health effect that could occur in individuals
who use vaping products. There were no reports of EVALI in the applicant’s
foundational clinical studies and there did not appear to be any subjects
who experienced the constellation of symptoms indicative of EVALI as an
AE that required hospitalization. However, since EVAL! is associated with
use of vaping products, FDA is interested in evaluating any additional
information related to respiratory illness in association with ENDS and
specifically the new products.

o There were no seizures reported as an AE in the applicant-submitted
clinical studies. One seizure was reported with NJOY products in FDA’s
Safety Reporting Portal. However, it is unclear which NJOY ENDS products
were used with the provided reports. While this data is insufficient to fully
evaluate the potential association of the new products with seizures, FDA
is interested in monitoring an on-going evaluation of this potential health
consequence of ENDS use.

o No OH/F/Exp were reported in the PMTAs. Three reports of non-serious
burns related to NJOY DAILY were reported by the applicant. The risk is still
an issue regarding ENDS use overall. Therefore, to further monitor and
evaluate potential ENDS health effects such as EVALI, seizures, and
OH/F/Exp, medical recommends that post-market reporting include a
specific plan to monitor respiratory-related illnesses, neurological
symptoms, and AEs related to overheating and thermal burns associated
with the products in the PMTAs.

3.6.2. Synthesis

As TPL, | agree with the toxicology review that the aerosols of the new products have an
overall lower leve! of toxicants and HPHCs compared to combusted cigarettes. Comparison
toxicity testing demonstrated the aerosols to be less toxic under the conditions tested
compared to the research 1R6F combusted cigarette. The aerosols of the new products and
smoke from a research combusted cigarette comparator were tested in short-term studies
using in vitro mutagenicity, cytotoxicity, and DNA damage assays with and without
metabolic activation. The results convincingly showed that the combusted cigarette
comparator was more toxic than the new products. After| (b)4) |storage, the e-liquids
from the new products showed a lack of genetic toxicity potential. Genetic toxicity is a
commonly used toxicity endpoint used under short-term exposure conditions to help
predict chronic cancer hazard potential. No long-term toxicology studies were submitted in
the application.

As TPL, | also agree with the behavioral and clinical pharmacology review which concluded
from clinical studies that the addiction potential when assessing AUCs for nicotine exposure
of the new product (PM0000631) is lower than that of combusted cigarettes. Bridging
information provided by the applicant for the untested new product (PM0000630)
suggested that the nicotine exposure could be as high as, but no higher than, the tested
product. The basis for this suggestion is that the nicotine concentration is lower in the
bridged new product (4.5%) compared to the tested new product (6%). This conclusion is
based on acute clinical pharmacokinetic data and biomarkers of exposure in which the
findings overall suggest the new products would support nicotine-dependence for users
who choose to completely switch from combusted cigarettes to the new products.
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quality assurance procedures to help ensure both the device and e-liquids are manufactured
consistently. FDA’s evaluation also concluded that chemical testing was sufficient to determine that
overall HPHC levels in the aerosol of these products are lower than in combusted cigarette smoke.
Based on the information provided in the PMTAs, the abuse liability of the new products is lower
than combusted cigarettes. Results from an applicant-submitted clinical study with the new
products suggest that the new products may have lower nicotine exposure than the representative
ENDS that were tested in the applicant’s study. However, it is unclear how the abuse liability of the
new products compares to other ENDS. Further, clinical biomarker data submitted by the applicant
found statistically significant lower levels of biomarkers of exposure to HPHCs (e.g., CO, cotinine,
CEMA, 3-HPMA, and NNAL) for exclusive users of the new products compared to dual users of the
new products and combusted cigarettes. A body of published literature suggests combusted
cigarette smokers will likely experience significant reductions in volatile organic chemical {VOC)
exposure upon complete switching to ENDS products. Consistent with this notion, the applicant
provided VOC HPHCs (e.g., acrylonitrile, benzene ' (b)@4) toluene) using mainstream
smoke (MSS) concentration data derived from peer-reviewed scientific literature to represent the
combusted cigarette category. The applicant demonstrated lower levels of these VOCs from the new
products compared to the combusted cigarette MSS literature data. The overall toxicological risk to
the users of the new products is lower compared to cigarettes due to significant reductions in
aerosol HPHCs of the new products compared to cigarettes and as evidenced by results of
nonclinical studies. The consideration of HPHC information provides compelling evidence that the
new products have the potential to benefit smokers who switch completely or significantly reduce
their cigarette consumption. The basis for this conclusion is that the biomarkers of exposure data to
HPHCs and the HPHC aerosol yields suggest reduced exposure to carcinogens and other toxicants.
Therefore, the applicant has demonstrated the potential for these new products to benefit adult
smokers who switch completely or significantly reduce their cigarette consumption as compared to
continued exclusive cigarette use.

The applicant’s Adult Prevalence Study on NJOY DAILY use among adults showed use was more
common in currentthan former and never smokers. Complete switching from combusted cigarettes
to NJOY DAILY was estimated in the applicant’s NJOY User Study with 39% of 2,533 adults using the
tobacco flavored products at 6 months, a rate that is much higher than typically seen (3-6%) in the
published literature. Based on data presented by the applicant, dual use of the new products with
combusted cigarettes was also observed (78.6% baseline) which is higher than other ENDS products
reported in the literature (44-54%).

in terms of the risks to non-users, youth are considered a vulnerable population for various reasons,
including that the majority of tobacco use begins before adulthood and thus youth are at particular
risk of tobacco initiation. Existing evidence consistently indicates that use of tobacco flavored ENDS
is less common than use of flavored ENDS among youth. The applicant submitted youth prevalence
studies and although these studies had small sample sizes, the data suggest that 40.5% of youth
who reported ever ENDS use started with “something other” than tobacco or menthol flavored
products, and 45.6% of ever NJOY DAILY youth users reported starting with non-tobacco/non-
menthol flavored NJOY DAILY products. The remaining respondents used tobacco flavored (13.3%)
or Menthol or Mint flavored (32.8%) NJOY DAILY products. These data provide some evidence that
the new products which are tobacco-flavored are less appealing to youth compared to other types
of flavored products. Nonetheless, given the strong evidence regarding the impact of youth
marketing exposure to youth appeal and initiation of tobacco use, a marketing authorization should
include post-market requirements to help ensure that youth exposure to tobacco marketing is
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limited. Together, based on the information provided in the PMTAs and the available evidence, the
potential to benefit adult smokers who switch completely or significantly reduce their cigarette use
would outweigh the risk to youth, provided the applicant follows post-market requirements aimed
at reducing youth exposure and access to the products.

Regarding product stability, the applicant proposed a|[ (b)) | shelf life for the new products. The
applicant provided complete chemical stability study data including test data for bulk e-liquids,
finished product e-liquids, and aerosols and extractables and leachables data for components, parts,
and CCS meeting product specifications. The applicant’s data supports microbial stability of the
products over|[ (0)(4) The stability data provided by the applicant is acceptable and indicates
that the products are low-risk for chemica! instability and microbial growth over the period tested
and there are no stability concerns. Therefore, the applicant’s stated shelf life of {(b)(4) for the
new products is supported by the submitted testing data.

Based on my review of the subject PMTAs, | find that permitting the marketing of the new products,
as described in the applications, and specified in Appendix, Table 3, is appropriate for the protection
of the public health. The issuance of these marketing granted orders confirms that the applicant has
met the requirements of section 910(c) of the FD&C Act and authorizes marketing of the new
products. Under the provisions of section 910, the applicant may introduce or deliver for
introduction into interstate commerce the products, in accordance with the marketing order
requirements outlined in the marketing granted orders.

FDA has examined the environmental effects of finding the new products appropriate for the
protection of public health and made a Finding of No Significant Impact (FONSI).

Marketing granted orders should be issued for the new products subject of this review, as identified
on the cover page of this review.
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