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PROCEEDTINGS

Opening Remarks

DR. SHERMAN: Thank you. My name 1is Rachel
Sherman. I'm a Principal Deputy Commissioner of Food
and Drugs, and I'll serve as the Presiding Officer for
today's hearing. The purpose of the hearing is to
provide an opportunity for broad public input on FDA's
approach to evaluating the safety and efficacy of
nicotine replacement products.

Before we begin, I'd like to make a few
administrative announcements. First, please silence
any cellphones or other mobile devices as we on the
panel have done, as they may interfere with the audio
in the room today. Second, we ask that all attendees
sign in at the registration tables outside the meeting
room.

Third, the restrooms are located in the lobby
past the coffee area to the right and down the hallway,
and you will note in the agenda we have two breaks. We
have a morning break and then we have a lunch break,
and you should have when you registered gotten

information about how to order your lunch.
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Finally, copies of today's presentations are
available on request. The contact information is
available at the registration table and will also be
for those of -- what is available on the slide. I
would now like to ask FDA's panelists to introduce
themselves.

MS. SIPES: I'm Grail Sipes. I'm the Director
of the Office of Regulatory Policy in CDER.

DR. WINCHELL: I'm Celia Winchell. I'm the
Medical Team Leader for Addiction Products in CEDR's
Division of Anesthesia, Analgesia and Addiction
Products.

DR. DRESLER: Hello. Carolyn Dresler. I'm
the Associate Director for Medical and Health Sciences
at the Office of Science and Center for Tobacco
Products at FDA.

MS. CALLAHAN-LYON: Good morning. I'm
Priscilla Callahan. I'm the Deputy Director for the
Division of Individual Health Science in the Office of
Science and Center for Tobacco.

MS. STEWART: And I'm Sarah Stewart, and I'm a

senior counsel in the Office of Chief Counsel of the
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Office of the Commissioner.

DR. SHERMAN: Thank you. For media and crews,
our press officer is Michael Felderbaum. Michael, can
you just —-- Michael's standing up and waving. If any
members of the media are here today please sign in, and
if you have any questions or are interested in speaking
with FDA about this public hearing or any other matter,
please contact Mr. Felderbaum.

The hearing is intended to give FDA the
opportunity to listen to the comments of presenters, so
the panelists and other FDA employees will not be
available to make statements to the media. Although
there are no rules of evidence for this public hearing,
there are some general procedural rules.

No participant can interrupt the presentation
of any other participant, and only FDA panel members
will be allowed to gquestion the presenters. There will
be an open public comment period at the end of the day
once all presenters are finished. Public hearings
under Part 15 are public administrative proceedings and
are subject to FDA policy and procedure for electronic

media coverage.
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Representatives of the electronic media are
permitted, subject to certain limitations, to
videotape, film or otherwise record today's public
proceedings, including the presentations of the
speakers.

This hearing will also be transcribed and
copies of the transcript can be ordered through the
docket or accessed on our website approximately 30 days
after the public hearing. And again, we will have that
information for you at the registration table and the
slides throughout the day.

Today we have 13 speakers registered, and each
of them will have 15 minutes to present. After each
speaker presents, five minutes are scheduled for the
panel members to ask questions. If a speaker finishes
early or if the questions from the panel do not take
the full allotted time, we intend to move to the next
speaker.

That means that speakers may find themselves
being called to give their presentations before the
time that is listed on the agenda. Although we may be

adjusting the speaker schedule as needed, we plan to
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keep our scheduled break and lunch time.

For the speakers, this is crucial, we have
timer lights to guide you. The light will indicate
when to begin speaking and when to stop. The timer
will give you a two minute warning before the red light
goes on. If you've not concluded your remarks by the
end of your allotted time, I apologize in advance, I
will interrupt you and I will ask you to do so.

Please remember that this hearing is being
transcribed, so be sure to use the microphone when
speaking. If you didn't register to make an oral
presentation but would like to present your comments at
the end of the hearing, you may be able to speak during
the open public comment period, which is scheduled to
begin at 2:45.

If interested, please sign up at the
registration table outside the meeting room by 11:00
a.m. for one of the five minute speaker slots that will
be made available.

This is a crucial, again a crucial point for
us. We strongly encourage you to submit comments to

the docket by February 15th, 2018. Please see the
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Federal Register notice for details on how to submit,
and the copies, extra coplies are available at the
registration table.

We take the docket very seriously. We read
the comments very carefully. So we do appreciate the
time and effort you put into submitting those. The
hearing is being webcast live. However, the webcast is
not interactive, so webcast viewers cannot comment or
ask questions. In closing, I would like to thank
everyone including our panelists and speakers for
participating today, and I look forward to a very
productive public hearing.

In addition, I apologize in advance if I don't
pronounce everyone's name correctly. So we will now go
to our first speaker, James Boiani, Epstein, Becker and
Green. How did I do?

James Boiani

MR. BOIANI: Close enough, that's fine. Hi.
I'm James Boiani, and I got the honor of -- I guess I
drew the short straw and got the honor of starting
first. But I'm a partner at Epstein, Becker and Green.

We're a health care law firm that -- and my practice
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focuses primarily on FDA regulatory matters and working
with various companies on development of new drug
products and medical devices. So my statements here
are drawn from that experience with regards to working
through the regulatory development process.

Now as everyone here can appreciate, you know
obviously there's a considerable public health harm
that occurs from tobacco products, cigarette smoking,
use of other, you know, cigars, etcetera. And so the
need to combat this is unquestioned, and I think one of
the key points in my presentation is the need for
regulatory reform to help speed the development of new
products, because ultimately you need a wide selection
of nicotine replacement therapies and associated mobile
apps and other coaching tools, so people can find the
right --

(Off mic comment.)

MR. BOIANI: Okay, okay. So people can find

the right, the right solution for them. It's not a

one-size-fits-all type of solution. So you need to
have that -- have that availability, and to do that, we
obviously need to bring more products to market. So my

www.CapitalReportingCompany.com



FDA Approach to Evaluating Nicotine Replacement Therapies 1/26/18

Page 12
focus here is on regulatory reform.

The standard for approval is safety and
substantial evidence of effectiveness, and you know,
anyone who works in the space knows that there's a very
wide range of what sort of data can meet that standard.
In some cases, 1t can be, you know, studies and 30
patients. In some cases, 1t might take thousands.
There's really a lot of judgment that goes into how you
validate whether a product meets a standard.

So what I'm looking at is some potential
alternatives for changing or allowing more flexibility
in how those standards are interpreted. And so there
are again four general areas I want to focus on. The
first is looking beyond the total abstinence end point.
Second would be employing study designs which have
control arms that are more representative of real world
scenarios.

Third is broadening allowable indications to
include not just smoking cessation but crave reductions
or reductions in relapse, or other benefits aside from
Jjust demonstration of smoking abstinence. And then

also improving guidance with regards to use of
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behavioral coaching technologies. And so I think, you
know again, really all of this sort of goes back to
looking at real world models and looking for ways to
gailn some more flexibility.

So from my work with clients, I understand
that in the current clinical trial environment FDA is
focused on, a total abstinence end point as compared to
placebo, which requires complete abandonment of tobacco
products for four weeks, a single cigarette during this
four week period could lead to patients being excluded
from an efficacy analysis.

The approach then leads to a paradigm where
for practical purposes people that are likely
successful in quitting, that is might have had a slip-
up early on in the trial but ultimately will reach a
point where you'd expect them to cease smoking, are not
included.

What that results in is a powering problem,
where instead of maybe a study with 200 patients,
you're looking at a study with 600 or 800 or 1,000, to
try and get enough evidence in there because you're

losing people who have one puff.
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So instead of the restrictive total abstinence
end point, I think it's important to look at allowing a
few of these slip-ups during a trial. ©Not a lot but,
you know, 1f there's a cigarette smoked in Day 3 or Day
4, maybe a couple, you know, in the first couple of
weeks, those patients ultimately if they can complete
the trial without smoking more, are demonstrating that
I think they really have effectively met an actual
abstinence. That's about as good as most people can
do.

You know, I think that it's really key to
focus on that. I say also too, even though you know
any smoking I think we agree is not healthy, there is I
think a benefit to reducing to a cigarette or two in a
four-week period. If you look at, you know, a standard
two-pack a day smoker, they're smoking 1,400 cigarettes
in that time frame.

If we're talking about reducing to two, just
from an exposure standpoint, assuming that they
maintain that one or two cigarettes, you know, every
couple of months, that is a clinical benefit, and I

think FDA should recognize that as well.
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Another issue that's for development, and this
ties into total abstinence and total abstinence issue
is the use of placebo-controlled studies. This
approach has discouraged the use of non-inferiority
trials. It discourages the use of non-inferiority
trials, integrating comparisons against standard of
care, for example NRT patches versus new nicotine
replacement therapies, which would be valuable -- which
would provide information to users to know which
products work better than placebo, basically a cold
turkey approach.

I note that many academic and public health
studies conducted to assess clinical effectiveness
utilize end of treatment point prevalence and evaluate
efficacy of treatment using odds ratios. An odds ratio
is a measure of association between exposure and
outcome.

Utilizing odds ratios to compare outcomes of
quitting smoking to active NRTs could be an invaluable
tool reflective of how the products will compare in
actual use. I think that approach could have

considerable value to reducing regulatory burdens in
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terms of evidence development.

And finally, I'm relying on the 505 (b) (2)
pathway. I think greater reliance on the use of
comparable bicavailability of products would be
helpful. Although the entire product including
support, etcetera that come along with that product
matter to the overall efficacy, that sort of
biocavailability exposure gives you a considerable
confidence, I think, in how effective a product would
be.

So I think looking to that and relying more on
that to help reduce the overall study burns could be
qguite helpful. I'm sorry. I'm not keeping up with my
slides in my rush.

The second, the second issue I'd like to touch
on are study design scenarios. Currently, clinical
trials include the use of smoking cessation support for
both treatment and control arms. For example, in older
trials there might be several, 20-25 contact points
during a trial, where a patient who's not receiving the
nicotine replacement therapies be encouraged to keep

not smoking.
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Today, similar behavioral tools such as mobile
applications, coaching tools for Smartphones, etcetera,
might be included in both arms of a clinical trial.

But these tools would only be intended for use in the
context of using the therapeutic product that's under
investigation. Although this approach would control
between the arms in a manner to help evaluate that
therapeutic effect of the nicotine replacement itself,
it also creates a high placebo rate in the control arm,
which again brings us to a powering issue.

Powering a study to overcome this placebo
effect can be prohibitive in regard to evaluating new
technologies. An alternative approach that the FDA
should consider would be a trial that provided NRT
coupled with any plan support in one arm, versus no
prescribed treatment.

Or allowing the use of non-pharmacological
routinely accessible tools for use in smoking
cessation, essentially allowing for simulation for the
real world environment where subjects are picking their
control, what they would do in practice.

This would give a realistic picture of the
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efficacy of the product in the real world, and given
what i1s known about the benefits of NRT generally it
could be provide a reasonable assurance that the
products have a benefit that would satisfy both the
efficacy and the safety standards for these products.

These are trials that takes a more real world
approach in terms of their design has been a recent
focus of FDA in several other areas, and this context
should be considered as well.

Another approach which may allow for reduced
numbers of subjects to demonstrate efficacy would be
inclusion of non-inferiority trials with approved
therapies. You know, there you would demonstrate non-
inferiority to a currently approved product, and look
at odds ratios to compare outcomes.

I think ultimately you could see significant
data that gives you confidence that the product is
effective, or at least as effective as currently
available therapies, and again this all goes back to
choice.

If two products are equally —-- seem comparable

in efficacy in a trial, those two products in the real
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world some people might gravitate towards one or
towards the other based on variety of preferences, and
so getting those products to market would ultimately be
helpful to the public health.

Another issue that could be new indications
for nicotine replacement therapy, abstinence from
smoking is clearly the key benefit to nicotine
replacement therapy and it's a natural end point.
However, other end points can have value as well. For
example, as the U.S. battles the opiate crisis FDA has
been moving towards a greater flexibility to improve
access to safe and effective therapies.

I think as Commissioner Gottlieb recently
stated with regard to opioids and other substances
abuse, FDA is planning to issue guidance for product
developers as a way to promote development of addiction
treatments. As part of this guidance, FDA will clearly
lay out our interest in development and use of novel,
non-abstinence based end points as part of product
development.

It will also aim to make it easier to develop

new product that address the fuller range of symptoms
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of addiction such as craving. I think that thinking in
that model would also be -- serve nicotine replacement

therapy development well. Again, this 1s consistent
with recent FDA approvals. For example, FDA recently
approved a de novo application for a medical device
called the NSS-2 bridge as a aid in reducing the
symptoms of opioid withdrawal.

Reducing withdrawal symptoms was understood to
provide some inherent benefit and clinical value, and
served as an end point in the study that was the basis
for that approval. I think this reflects an
understanding that with the reduced effect of
withdrawal symptoms or craving or however you'd like to
characterize it will ultimately help translate the
clinical benefits.

One potentially valuable indication in the NRT
specifically as were alluded to is craving reductions.
Similar to reduced withdrawal symptoms, it would be
helpful to allow a reduction in patient's cravings,
particularly during the first two weeks of an attempt
to quit when the cravings are greatest, and someone's

really getting into the mind set of quitting.
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Smoking status during the first two weeks in
NRT therapy 1s highly correlated with the successful
treatment of smoking addiction. Any help during that
time is likely to translate to better outcomes for
patients.

Another potentially valuable indication for
products would be to help recover from relapses. Many
people have slip-ups as I noted during attempts to
qgquit, but ultimately are successful in gquitting.
However, there might be multiple points where there's,
you know, there's some smoking and how do we get people
back on track.

Having a product design to address those
relapses and getting in indications specifically for
that use could also be a very useful tool, both in
getting products to market and helping patients by
filling a need.

Fourth, I wanted to touch on behavioral
coaching tools. There's been a proliferation tools due
to the hands-off approach of the Center for Devices in
regulating these sorts of products, with the release of

the mobile medical apps guidance in 2015. These tools
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can provide more convenient, tailored approaches to
receiving support while using NRT, while replacing the
traditional phone bank support model.

However, there's been confusion within the
industry with regards to how CDER views these products
in practice, and whether they might be viewed as
conditions of use that integrate them into the whole
NDA approval, subjecting each software update
potentially to an NDA supplement.

I think what we need to do is avoid that and
have a similar approach allowing flexibility both in
trials and ultimately in approvals, that allows for the
same sort of flexibility and design rollout of new
mobile app coaching therapies that CEDRH has adopted.

And then I think in all, I would say with all
of this, it's going to be very helpful, particularly on
this last point, to provide new guidance, and the
guidance should I think be reflective of the need for
flexibility, should help try and address some of these
concerns, for example with regards to mobile app
development in the drug approval context, and

ultimately help try and facilitate bringing more drugs
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to market through flexibility, end points and
indication, etcetera.

And again, this is a quote that my original
boss told me and I steal from her continually, because
she stole it from Voltaire. The perfect is the enemy
of the good. We need a flexible system that allows
vendors to innovate, and that's my presentation.

DR. SHERMAN: Thank you for your thoughtful
remarks and concluding on time. Are there any
questions from the panel?

DR. DRESLER: Can you clarify something that
you had said at the start, and you can tell me -- since
you're an attorney background, maybe it's not a fair
question for you. But I thought did you say that if
you were smoking two packs of cigarettes a day and
going down to one to two 1s good enough?

MR. BOIANI: I didn't -- well, I wasn't saying
it was necessarily, but I was -- there were two points
I was making. One is the occurrence of a cigarette or
two cigarettes in a trial is not unexpected,
particularly at the early stage while you're rolling

in. So counting that against an assessment of
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effectiveness is probably not okay.

And then with regards to the second point,
again I think i1f you had a reduction, again this comes
more from my environmental or my lawyer background.

But i1f you had a reduction from 1,400 cigarettes a
month to one continuously and that was maintainable,
would that be a clinical benefit?

I think some would say yes. That's more my
personal opinion, but again just from working on issues
in the environmental space with regards to exposure,

that sort of dramatic reduction might have a benefit

itself.

DR. DRESLER: Thank you.

DR. SHERMAN: Other panelists?

DR. WINCHELL: Sure. I wanted to ask just a
little more about the -- you were concerned that

patients with slips in the first couple of weeks of
treatment would be adjudicated as non-successful in the
analysis.

Currently, all clinical trials employ grace
periods of as little as two up to as much as say nine

to twelve weeks before the adjudication period. So
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were you concerned that's not long enough?

MR. BOIANI: Not necessarily. I mean I think
maybe in some cases sponsors have had a different
impression with regards to the standards, and again
this is in part informed by my conversations with
clients. So I think this ties back to the need to have
clearer guidance from FDA, so maybe that is a
misimpression in some regards. Or -- and maybe in some
cases 1t could be justified to allow a greater slip-up
period, you know, i1f the science supports it.

But I think in talking with folks, there was
that impression that slip-up in the first two weeks
might actually lead to exclusion, and I think that's
-— that would be a great thing to clarify.

DR. SHERMAN: Other questions from the panel?

DR. DRESLER: I have one follow-up. So you
mentioned the 1,400 down to one or two, and then and
you talked a little bit about sustained substantial
reduction should be in itself be considered a clinical
benefit.

Would you be able to submit to the docket the

data on which you base these conclusions? And also,
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any data you have on, i1if you will, the grading 1,400 to
2, 1,400 to 20, that sort of information. Any
qgquantitative data that you have would be very helpful
to us.

MR. BOIANI: Sure, absolutely. And again, I
don't want to focus on that point in particular. I
think ultimately the goal is to cease smoking and I
think addressing the issue with regards to the slip-ups
and how those are treated is obviously the best way to
go. Just the point I was trying to make, and I will
submit additional data with regard to this point, 1is
that from an exposure standpoint, assuming that can be
sustained.

I think there's some evidence out there that
might suggest that is actually in itself a clinical
benefit. But I will be happy to submit that.

DR. DRESLER: Great. Thank you very much.

MR. BOIANI: Sure.

DR. SHERMAN: Thank you for your remarks. Our
next speaker is David Graham from NJOY.

David Graham

MR. GRAHAM: Thank you Dr. Sherman, panel. My
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name is David Graham. I started working with nicotine
replacement therapies some 25 years ago with Pachkum
(ph) and Hailer (ph) and others. I brought up some
four years ago began working with electronic nicotine
delivery systems, especially with NJOY and then as a
consultant to various companies, and now with NJOY's
chief impact officer.

I'm also a principal investigator on NJOY's
contract with National Institute of Drug Abuse for the
development of a research ENDS device that largely is a
focus of this presentation. I'd like to begin really
with an outline of my presentation covering three
areas.

First of all, I'll make reference to what I
suggest 1s a helpful framework that takes into account
important context for today's discussion and for the
panel's deliberations. Secondly, I'll present some new
data focusing on PKN satisfaction (ph) for an
electronic nicotine delivery system, and by necessity
this will be limited in scope due to time constraints.

But more complete data will be immediately

available to FDA, and soon to be filed updates of our
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existing tobacco product master file and drug master
file for this product, followed by an update to that
drug master file.

Thirdly, I'll offer some additional remarks
concerning opportunities concerning the evaluation of
efficacy and safety of therapeutic nicotine replacement
products, and how we may —-- and how FDA may foster
innovation in this area, leading to increased public
health impact.

So Abrams et al. have recently proposed and
published a framework for nicotine-containing products
within three dimensional conceptual space, with
harmfulness on the X axis, appeal or popularity on the
Z axis and satisfaction, which includes degree of
dependence, on the Y axis.

They note that appeal is related to
satisfaction, including factors such as nicotine
levels, taste, flavor, sensory characteristics and
dependence liability. This vigor provides a road map
with which to envisage where a specific class of
products may be placed.

The top front right corner depicts the most

www.CapitalReportingCompany.com



FDA Approach to Evaluating Nicotine Replacement Therapies 1/26/18

Page 29
appealing, highly satisfying and most toxic space,
where combustion products are located, and the authors
note the bottom front left space depicts the low
toxicity, low appeal and low satisfaction, where they
locate NRT. They suggest that for products to
successfully compete with smoking, the sweet spot is
depicted by high appeal and satisfaction, but
relatively low toxicity. This 1s where they place e-
cigarettes.

This begs the question can end products better
deliver nicotine closer to smoking, and provide greater
satisfaction than currently approved therapeutic NRT?
To address this, I'd like to present some results from
a recent study.

This study set out to evaluate the comparative
pharmacokinetics of nicotine of NJOY's ENDS product,
which was developed as part of a contract with NIDA for
research. The study, funded in part by NIDA, was
conducted in the U.S. and involved administration to
smokers of the research ENDS, smokers on brand
combustion cigarette and an NRT nicotine inhalator from

the UK, which is comparable to the FDA Nicotrol
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inhaler, as well as administration of research ENDS and
subject's own brand ENDS to experienced e-cig users.

The study included a ten inhalation fixed dose
and a six hour ad lib session, and included evaluation
of safety and tolerability, effects on craving and user
satisfaction, evaluation of various biomarkers and was
conducted to GCP. During a limited time period today,
I will focus on some of the PKN user satisfaction data.

Here's a logarithmic plot of the plasma
nicotine concentration from the initial fixed dose
session in the smoker group, illustrating that the ENDS
device delivered significantly more nicotine than the
inhalator and less than smoking.

Note the research ENDS resulted in a Tmax,
which is qualitatively similar to the plasma nicotine
profile seen after cigarette use, suggesting long
delivery of nicotine, while the Tmax for the inhalator
was much later, probably due to its buckle and operator
way delivery.

Of note, all subjects were current smokers but
not experienced end users, and it's been noted

elsewhere that experienced end users become better able
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to gain increased levels of nicotine from ENDS devices.
This was also seen in this study as follows. Here is
the data concerning nicotine concentration in
experience vapers for the research ENDS, and also
compared to subject's own usual commercial ENDS device.

You see increased levels of nicotine much
closer to that from smoking. The study confirmed that
the research ENDS made a goal established by NIDA for
this ENDS product to achieve a plasma nicotine
concentration of at least 15 nanograms per mil within
30 minutes of use.

A brief look at the ad 1lib session in the
smoker groups shows the ENDS device delivering nicotine
significantly higher than from the inhalator and below
that from smoking. For the experienced ad lib session,
nicotine levels achieved by the ENDS device were higher
than those seen here, and at levels comparable to
smoking.

I'm not showing that slide here for brevity,
but ask the question if ENDS can be shown biochemically
to improve on nicotine delivery versus NRT, what's the

subjective assessment for smokers concerning nicotine
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and other elements of satisfaction in relation to these
products or this product?

This slide shows the response by the smoker
group to a five point rating scale concerning delivers
right level of nicotine. The bottom two ratings and
top two ratings have in each case been combined, and in
this case, I want much less and I want somewhat less on
the bottom, and I want somewhat more and much more on
the top.

As you can see, the sweet spot has twice as
many smokers rating the ENDS device about right wversus
the NRT inhaler, with most smokers satisfied with the
ENDS device but not from the inhaler.

Not surprisingly, these figures or findings
are consistent with the effect of each product on
smoking arches (ph), where here you see the largest
reduction in smoking arches achieved by the combustion
cigarette, top line in black, the ENDS device closely
behind, in green, and the inhalator in red having the
least effect.

This finding is consistent with subjective

ratings of reduces craving, where most smokers were
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dissatisfied with the effect of the inhaler, while more
than 70 percent of smokers were collectively satisfied
or very satisfied with the ENDS device. Here you see
satisfaction with taste and flavor, and again the ENDS
hit the sweet spot, with more than 80 percent of
smokers not being satisfied with the inhaler.

And finally, on this section here you see
overall satisfaction compared to a regular cigarette,
the ENDS device again mostly in the sweet spot, while
most smokers were dissatisfied with the inhaler. Now
while this is only an abbreviated snapshot of the data,
I hope we can all agree that in any consideration of
the potential for improved therapeutic NRT products for
smoking cessation, they should include serious
consideration of ENDS products such as this.

Whether or not that potential can be realized
is precisely why we're all here today. FDA's
commitment to consider how it might evolve its
regulatory policies to enable such opportunities is
really to be applauded, and I'd like to move now to
some specific suggestions to the Committee in its work.

In consideration of efficacy, this is directly
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dependent on hitting the sweet spot of nicotine
delivery, no less than currently approved NRT, and as
much as smokers are used to from smoking. This concept
of pharmaceutical, a pharmacokinetic bracketing is
already well established in the UK as a result of a
policy shift by the MHRA many years ago, and removes
the obligation for multiple time-consuming and
expensive cessation studies for products that
demonstrate delivery within this therapeutic window
between the approved nicotine replacement therapy,
delivery and the nicotine expected from cigarette.

FDA has an opportunity here to take a similar
approach. If PK is not enough, it can easily
supplement, be supplemented by evaluation of craving
reduction as a surrogate. Turning to safety, the
qgquestion for a cessation treatment should not be
limited to what is the effect of use in comparison to
no use at all, but rather how does the product safety
compare to smoking and its consequences?

According to the National Academy's report on
e-cigarettes released this week, there's conclusive

evidence, and I quote, "that completely substituting e-
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cigarettes for combustible tobacco cigarettes reduces
user's exposure to numerous toxicants and carcinogens
present in combustible tobacco cigarettes.

Surely FDA can agree that at least in a
limited duration of use for treatment, there can be no
other conclusion. FDA CDER has shown reluctance in the
past to take into account the consequences of continued
smoking as a comparator to the risks associated with
nicotine replacement therapies in setting expectations
for safety.

I respectfully suggest that FDA consider
amending this position in light of the conclusions of
National Academy's report, the many like-minded
representations it had during its last workshop on this
topic on NRT around 2012, which are a matter for
record, and the additional representations that I
expect you will likely hear today.

Finally, I call on the Committee to seek a
balance of sufficient safety that takes into account
the importance of satisfaction. To be clear, a benign
product that's unappealing such that smokers won't try

it or unsatisfying such that it's quickly rejected is
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not going to change the world. A singular focus on
nicotine delivery 1is inadequate.

ENDS products that offer demonstrably greater
satisfaction than NRT are already more widely used for
smoking cessation than currently approved NRT in many
areas. Appeal and satisfaction matters, and by
expanding reach, which is a necessary factor in
ultimately achieving public health impact. I thank you
for the opportunity to present to you today, and wish
the Committee every success in its deliberations.

DR. SHERMAN: Thank you for your remarks.
Questions from the panel?

DR. DRESLER: I do and I'm trying to think how
to phrase it concisely for you. But one of the things
you alluded to at the end is that the cessation product
should provide satisfaction.

DR. GRAHAM: Yes.

DR. DRESLER: And so usually that means
addiction, persistent addiction. So not only is it
satisfying because it reduces craving, but the other
thing is that it tends to have longer-term use, right.

So satisfaction, persistent addiction. So one of the
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things that I wonder about, are you —-- because let me
go back then after saying that.

When you designed this trial, so you know with
the what's called the inhaler, only like nine percent
of it goes into the lungs, right? So instead of using
the nasal spray, which has a much faster and more rapid
higher nicotine delivery. So I was kind of puzzled why
you picked the inhaler for that study versus a
cessation product that's on the market, but it's
prescription, as is the inhaler in the U.S., right?

But so then I wonder, are you asking the FDA
then, and I'm going to put the CDER since I'm a CTP
right? So are you asking the FDA to approve a product
that delivers nicotine as well as a cigarette does,
that potentially has lower harm, that's going to be
persistent long-term use, addictive, and are you asking
for that to be prescription or OTC?

DR. GRAHAM: Firstly to your point on
comparison to other products, the decision was made to
use the reference product as a product that also
delivers nicotine closer to —-- as close as it exists

today to inhalation, which is standard in the guidance
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from the MHRA.

I should note that NJOY has actually a file
under review that has been validated as a marketing
authorization submission to MHRA for this product as a
smoking cessation product, and that was one of the
reasons that we chose this particular product as a
reference.

I think the gquestion you raise as to how high
to go in nicotine is always a challenge, and I think
it's presumptive to believe that that necessarily leads
to long-term addiction. In a world where the product
is guided in its limitation of duration of use, which
is where most NRT started, I think there is an
opportunity for FDA to consider a framework which takes
into account the potential for these products to help
people stop smoking within a defined treatment period
that may be as limited as 12 weeks, where FDA initially
is at, and then encourage cessation of that product at
that time.

DR. DRESLER: If I can follow-up, but most
studies show people do continue to use, both the oral

products and for example nasal spray. I mean that's a
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significant problem with the nasal sprays, that it does
have some longer-term use after the six months. So and
then maybe that's not proper public health, because you
recommended comparing that to persistent cigarette
smoking, which kills over half the people who use it,
right?

So maybe that's why I'm trying to understand,
is it a -- are you asking the FDA to say that, for
example, ENDS or NJOY could be used long term and
that's -- even if they use it long term, and let's say
I don't know, two years, I'll make that up, that that
still is better than cigarette smoking? Is that what
you're asking?

DR. GRAHAM: I would disagree with your
suggestion that most people continue use of nicotine
replacement products long term. The challenge is that
most people don't use them very long at all, and part
of the reason for that is the lack of satisfaction that
they provide. I think the Agency has the opportunity
to consider fundamental policy changes that would allow
it to consider opportunities such has been proposed in

this area.
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But in its current framework, we have heard
many times from FDA over many years that what I'm
proposing today is not yet viable, even though it is
considered to be so by other agencies such as the MHRA,
and therein lies the opportunity.

DR. SHERMAN: Other questions? Ms. Sipes.

MS. SIPES: Yeah, I just wanted to clarify one
thing that you said. I understand your point about NRT
use. Were you saying that nicotine, there's a question
about how addictive or satisfying nicotine product
would be long term, or what is your position on that?

DR. GRAHAM: Could you frame the question
again?

MS. SIPES: Hypothetically, if you think of a
nicotine product that is satisfying in terms of its
delivery, do you have any question about the
addictiveness of that product?

DR. GRAHAM: I'm not going to deny that
nicotine is addictive and that the level of addiction
is 1in many ways dependent on the route and speed and
amount of nicotine that is delivered. The opportunity

here is to explore nicotine delivery at lower levels or
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up to the level of a current product that would be
alternative tobacco product or cigarette that we're
trying to replace. I wouldn't suggest that we look
beyond that.

DR. SHERMAN: Other questions? I have a
couple of follow-ups to Ms. Dresler and Ms. Sipes.
First in terms of the level of nicotine that is ideal
and the sweet spot, how were those data developed?
PROs? How did you choose the ideal spot, the level?

DR. GRAHAM: Well in this particular study,
the evaluation really was to identify what nicotine was
delivered. The i1deal set by NIDA, 15 nanograms per mil
within 30 minutes, was relatively high, really
corresponding with levels seen in cigarette smoking.
Thirty minutes was a fairly long duration to achieve
that peak. It is more commonly seen in five to six
minutes in cigarettes, which is in fact what one saw in
this study.

DR. SHERMAN: And do you have any data, would
you be able to submit to us anything about duration?

In other words, should that, if you will, ideal level

be sustained, tapered? Do you have anything like that?
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DR. GRAHAM: I think therein lies an
additional opportunity for FDA to consider how it may
facilitate access to products such as this for longer
term studies by independent investigators. As I'm sure
the Agency well knows, they have been reluctant to
allow independent investigators to conduct longer term
smoking cessation studies.

Part of the challenge lies in the IND. NJOY
is working with NIDA to help provide the necessary
support for an IND. But as long as the Agency
continues to take a position in looking at safety
requirements even for a smoking cessation study that
requires animal toxicity in two species, it's very
unlikely that anyone is going to see INDs granted for
such products in the near term.

So I agree with you. We need more long-term
data, and I'd encourage the Agency to be more pragmatic
in its expectations for what would allow these to
proceed.

DR. SHERMAN: So one related question then.

In your opinion, what would be the appropriate safety

comparator? Is 1t someone who smokes combustible
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cigarettes? Is it something else? What is -- how
would you see the -- on what basis would you see the

Agency considering the safety and making a risk benefit
decision?

DR. GRAHAM: I would say that a fundamental
shift in policy that the Agency has an opportunity to
make, 1s to recognize that the alternative to someone
using these products is in most cases to go back to
smoking and the continued effect of smoking, and that
harm should be taken into account in comparison to
someone being able to use either a new product for
smoking cessation or considering the expanded
indications of even existing products.

DR. SHERMAN: Thank you. Any question? Thank
you for your remarks.

DR. GRAHAM: Okay.

DR. SHERMAN: Our next speaker is Dr.
Christopher Kocun, Kocun.

Dr. Christopher Kocun

DR. KOCUN: Thank you and good morning
everyone. Thank you, Dr. Sherman and the panel, and

the FDA for the privilege to present this morning. My
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name 1s Dr. Christopher Kocun, close enough, and I'm
the chief medical officer for GlaxoSmithKline
Healthcare. 1It's been over 20 years now since
GlaxoSmithKline Consumer Health had obtained OTC
approval for our nicotine replacement therapies, both
Nicorette gum and the NicoDerm transdermal patch.

These products have helped a great number of
smokers with their goal of smoking cessation, as you've
already heard earlier this morning by other speakers.
However, we're here today and we thank the Agency for
recognizing this, is there's still a long way to go to
reduce the negative public health consequences of
tobacco use.

The current trends in smoking are still
estimated by most published authors to lead to
approximately 10 million deaths in the next 25 years in
the United States. This morning I'd like to take the
opportunity to provide GSK's perspective of how we
might further advance the utility of current medicinal
nicotine replacement therapy in helping the millions of
Americans who want to quit smoking.

It's especially important for those suffering
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today from a smoking-related disease who are quite
desperate to quit and need assistance. There are key
principles that must be remembered as we consider our
options going forward, and they are the public health
goal 1s 1in cessation of tobacco use and ultimately
abstinence from nicotine itself, and the scientific
standards that must be maintained to achieve that.

We at GSK believe that there are opportunities
for the use of NRT for smoking cessation to evolve, and
hopefully keep pace with the changes that are occurring
on the tobacco side. These opportunities include, but
are certainly not limited to the following: Expanded
label indications for current NRT products; the
potential for using a combination of NRT products to
improve efficacy and even the development of a more
flexible, faster-acting forms of nicotine replacement
therapy.

We also believe that these changes can be
accomplished much more efficiently by building on the
knowledge and experience gained from the 20 plus years
of availability of the OTC nicotine replacement

products today, both here in the United States as well
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as abroad.

The public health consequences of tobacco use
are very well known, and as a physician the reality of
the impact 1s frightening to me and others. As the
slide states in bullet one, a recent Health and Human
Resource report states that approximately half a
million U.S. citizens are denying each year from a
preventable death and disease due to smoking.

While great progress has been made in reducing
smoking cessation rates and accelerating the successful
attempts to quit smoking, I think we can all agree the
challenge still remains. Cigarettes, combustible, are
an extremely efficient device designed to rapidly
deliver nicotine and their effectiveness in delivery
both creates and maintains addiction to nicotine.

The reality of continued tobacco dependence
makes the need for additional effective smoking
cessation a goal for FDA, public health advocates, the
health care industry and most importantly of all
smokers today who suffer the consequences of tobacco
dependence.

There have been enhancements in flavor and
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forms of NRT, for example the addition of lozenges and
mint flavored gums, as most of you are probably
familiar with. These modifications have helped to
improve both product appeal and foster improved dosing
compliance. However, the basic elements of monotherapy
and duration of use for NRT in the U.S. remains
unchanged.

The appeal of a single change such as reduce
to quit or using a combination of NRT forms still
requires today the completion of one or more randomized
placebo controlled trial with the 28 day continuous
abstinence as one of the primary end points. Markets
outside the U.S., as you've heard from both of our
first two speakers, and you'll hear now from myself,
have already expanded NRT use to include such things as
reduce to quit, temporary abstinence and combination
therapy.

Some markets also include specific
instructions to use NRT for periods up to 12 months to
maintain abstinence. Citing published literature and
following the recommendations of expert panels, many

markets have fully accepted the basic premise that
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there are no circumstances in which it is safer to
smoke than to use NRT.

Expanding the role of nicotine replacement
therapy must continue to require though scientific
rigor. But we should also recognize that no two
smokers are alike, and flexibility is an essential
element in creating nicotine replacement therapy
improvements and expanding indications. It may be
misleading for NRT to be considered strictly just the
replacement of a form of nicotine.

As I stated briefly before, cigarettes are an
extremely efficient delivery device for nicotine.
Current NRT forms cannot match the nicotine delivery
characteristics of cigarettes, and inability to mimic
the nicotine delivery effects of smoking cause many
smokers to abandon their attempts at complete
cessation.

True to their designation as NRT or nicotine
replacement therapy, the ability of these products to
address the speed and frequency of craving relief 1is
critical to their utility as smoking cessation aids.

Studies have shown as-needed basis of use of product,
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for example, is more closely aligned with how
individuals smoke today, and therefore may have the
potential for a more successful outcome of achieving
sensation.

That is why a focus on potentially faster
craving relief and dosing flexibility may prove
extremely beneficial. Offering smokers more sensation
options 1is also important. A new indication, for
example using reduce to quit instructions where smokers
gradually reduce the number of cigarettes per day, and
then quit may appeal to a significant number of
potential quitters, who may be less motivated to quit
at the onset of treatment.

As we all know, it is a journey to quit.

Trial results show that a less motivated population can
result in a lower number of absolute quits or
sensation. However, the placebo versus active results
were some of the highest observed in follow-ups with
study participants showed an increased interest in
actually attempting to quit again.

It is also very important to note that an

individual's dependence on nicotine may require
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nicotine replacement therapy for an extended period of
time. Many markets outside of the United States allow
or encourage use for periods of six to 12 months of
nicotine replacement therapy.

The clinical practice guidelines on smoking
cessation drafted under the auspices of the HHS agency
for health care policy and research, also endorsed the
potential benefits of longer term use and noted the
safety profile and relative abstinence of dependence on
NRT with the extended use in that data.

Combination therapy, where quitters use a
long-acting transdermal patch as a baseline treatment
and address individual breakthrough cravings with
short-acting gum or lozenges has also gained widespread
acceptance globally, as a safe and effective form of
treatment.

The previous reference clinical practice
gulidelines for smoking cessation also recommended the
potential of combination NRT therapy for highly
dependent smokers. Using scientific support via
published literature, pharmacokinetic data and

experience in other markets, a more efficient approach
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to expanding the role of NRT is gquite possible.

When we consider in some areas 30 to 40 plus
years of experience with these products, there must be
and has to be valuable data to us all from that.
Surrogate end points such as craving relief are also
supportable for new products, where experience in other
markets may not be available.

In conclusion, today's Part 15 hearing is a
call to action in support of the FDA goals to provide
new and effective treatment and solutions for current
and future tobacco users. We all here today must find
a fresh approach to keep pace with the changing face of
tobacco and the population of users who want to find a
path to sensation.

We at GSK Consumer believe our collective,
renewed efforts in the area of medicinal nicotine can
have a significant impact on the health of those
tobacco users. This will help current smokers achieve
what their ultimate goal is: sensation. Thank you.

DR. SHERMAN: Thank you for your remarks. Do
we have questions from the panel?

DR. WINCHELL: TIf you're aware of some more
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recently published studies that would support
affirmatively recommending long-term use for all
consumers, I hope you would submit those for the
docket.

DR. KOCUN: Sure.

DR. WINCHELL: As we mentioned in the Federal
Register notice, we've given considerable thought to
what the data for long term use are, and we did feel
that they supported removing the restriction against
it, but not recommending it.

DR. KOCUN: Yeah, absolutely.

DR. WINCHELL: TIf there's new information on
that, we'd be interested in seeing it.

DR. SHERMAN: Anyone else? I have a couple.
Following on Dr. Winchell's question, there were a
couple of places where you, I think, these were --
there were an evidence base to reduce to quit,
temporary abstinence, combinations, use of NRT as
needed and there were just a few we've been talking
about. I notice you have references. But if there's
additional evidence, we'd appreciate it.

DR. KOCUN: Absolutely, not a problem.
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DR. SHERMAN: And then we'd really appreciate
your thoughts on the optimal control and the optimal
end point in the kinds of studies that you were
discussing.

DR. KOCUN: Well, I think that's probably open
to some consideration on a couple of points. So the
first point would be the body of evidence that I hinted
on Slide 9 of the extensive use of these products,
okay. So what can we -- what can we align on and glean
on from that data that exists today, and then what in
addition to that would we need to add? So
specifically, if you're looking for, you know, adding a
different indication, that might require some
additional data from a clinical trial-like setting.

But 1s 1t a craving relief end point versus a
complete cessation? So I think to be specific, it
would be first to align on the true value of all this
data that sits out there, either in PROs or in consumer
experiences or even patient experiences number one.
We've seen potentially other health authorities really
give that some weight, because they consider it real

world use.
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Sort of how a consumer uses a pack of
cigarettes, for example, and how we can compare that to
the products that we've had available there as well.
Once that was aligned to, then I think the actual data
can be determined of a clinical trial setting.

DR. SHERMAN: And one last FDA-ish question.
When you said that a surrogate, craving as a surrogate,
are you using that in the way we do a surrogate for a
clinical benefit, implying that craving relief is not
its own clinical benefit or were you using it in a
different way?

DR. KOCUN: No. I was using it in a different
way 1in which we I think have to determine what benefit
that actually has, because I'm not sure that has been
recognized at least in the past. I think there's
becoming to be a recognition that there is slightly
different but are 14 to 1, 1,400 to 1 in two
conversations earlier today, right? Where is that
benefit? But there is a benefit there.

DR. WINCHELL: Actually my question is related
to that, which I interpreted your suggestion to use

craving reduction as a surrogate end point to mean that
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craving reduction in the context of a study would be
used to, as a surrogate for success in quitting
smoking.

DR. KOCUN: Yes.

DR. WINCHELL: Which is already a surrogate
for clinical benefit. So we're interested in this.
We've been interested in it for some time. The
literature on measuring of craving, definition of
craving, how people understand craving, how predictive
craving 1is of future smoking is equivocal.

So i1f there's new information or a new lead
developed and instruments are validated along the lines
of our PRO guidance with benchmarks for clinical
relevance or predictive changes, those are things we'd
be interested in your submitting.

DR. KOCUN: Absolutely, okay. No problem.

DR. DRESLER: I am kind of building on the
craving relief and using that as an indication, and
golng to a previous presentation too. So is there --
are you saying that there may not need to be an end
point of cessation but concomitant use of some

decreased number of cigarettes and NRT would have a
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public health benefit or an individual benefit?

DR. KOCUN: I think in certain smokers, yes.
All right. So I think what we would have to determine
is whom that would be, number one, and then number two
to what time frame are we discussing, and then to what
extent is there going to be the individual public
health benefit and then the overall public health
benefit. So yes.

DR. DRESLER: So since you're a physician, I
am going to push you on that. So and let's -- so for
individual health, so what would be the benefit that
you would be looking at for what duration of time that
would be good for the individual to concomitantly use?
So is that within a year that they concomitantly use,
or is you're looking at putting something on the market
that would help people with craving relief and/or do
cessation? 1Is that a year or two?

DR. KOCUN: Yeah. I mean --

DR. DRESLER: How do you do those studies?

DR. KOCUN: Yeah, you know. We would have --
I would have take back and think that through a little

bit of a hard time frame stop. You know, six months to
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a year probably seems right for some. But I'd have to
take that back and sort of think about through what
that would be from a --

DR. DRESLER: So concomitant use before
pushing for -- before pushing for the cessation?

DR. KOCUN: Yeah, yeah. And again, for
probably a heavy smoker absolutely, right, and then
probably have to think about modifying it for others.

MS. SIPES: So I want to follow up on that. I
think what Dr. Dresler was talking about is a
concomitant use of cigarettes and NRT has also been
called dual use.

DR. KOCUN: Uh-huh.

MS. SIPES: So I just wanted to follow up on
that. Are you -- just sort of thinking of scenarios,
are you -- are you thinking of a therapeutic scenario
where somebody would dual use for a certain period of
time and then progress to cessation, and if so, how
does that -- how does that intersect with your thoughts
on the addictiveness of nicotine?

DR. KOCUN: Yeah. So I think just to be

clear, when I was speaking about combination, it was
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more a combination of multiple nicotine replacement
therapy products than smoking and the NRT. However, we
do know individuals do do both, right, smoke and take
nicotine replacement. We, you know, spoke this morning
about one to two cigarettes and so forth so --

MS. SIPES: Sorry, just to clarify. So when
you were —-- 1in your colloquy with Dr. Dresler, you were
talking about combination use of different NRTs and not
NRT plus smoking?

DR. KOCUN: Correct, vyes.

MS. SIPES: Okay.

DR. SHERMAN: Go ahead.

DR. WINCHELL: I do have one additional
qguestion. You've referred to both the guitting smoking
by gradual reduction and quitting smoking by combining
two products as new indications. In our view, the
indication for both of those would be quitting smoking,
and I'm wondering if you have -- is there a particular
strong reason that you would view those as indications,
that that's an important word for you to use as opposed
to treatment regimen?

DR. KOCUN: I'm not so sure we're held to the
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word, but it's really more of what we can then
communicate to a consumer, and sort of the guidance
that falls around there. So if the control elements
around things like claims and safety messages as well I
think is what we're hoping to engage in and get a
better understanding, moreso than maybe sort of a
traditional Rx indication if you will, just to be
clear.

DR. SHERMAN: Any other questions from the
panel? And I thank all the presenters. We're going to
take a 15 minute break and we'll resume promptly at
10:25.

(Whereupon, a short break was taken.)

DR. SHERMAN: Okay, we'd like to begin. Can
everyone take their seats please? Just two comments.
We heard there were some difficulties with the
microphones from the panelists. Apparently, I'm the
sensible deputy commissioner, so if someone could let
Dr. Gottlieb know that, I'd appreciate it. But if it's
not fixed, let us know.

The other thing is I apologize for not -- I

usually practice the names ahead of time but it's post-
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shutdown week, so I'm now up to speed on the names.

(Laughter.)

DR. SHERMAN: Our next speaker will be John
McCarty. No? Oh no, I'm sorry. Dr. Charles Garner.
No, I'm not up to speed yet. I still blame it on the
shutdown.

(Laughter.)

Dr. Charles Garner

DR. GARNER: Thank you. Thank you, Dr.
Sherman. You got my name right the second time, so
that's good.

DR. SHERMAN: Thank you.

DR. GARNER: I'm going to be making some
comments on product to process consideration for
emerging NRT products, and I'm going to start with a
couple of introductory points. RAI Group Companies are
in alignment with the Agency. We believe this is an
extremely important FDA initiative, and has the
potential to expedite the path to market for novel and
effective NRT products, and this will have a positive
impact on public health.

RATI Group Companies are committed not only to
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transforming tobacco with products that the FDA
determines to warrant modified risk tobacco product
marketing orders, for example we filed a Camel Snus
MRTPA last year which was accepted for filing in
December of 2017, but also developing NRTs to provide
better and more effective options for smokers who want
to quit, as will be discussed later.

Under Niconovum and the Zonnic brand, we
already market CDER-approved NRTs for smoking
cessation. I'm going to start with three key
principles. First and foremost is the simple fact that
smokers moving off combustible products like cigarettes
need a place to land.

They must be offered a variety of options of
non-combustible sources of nicotine, and while current
NRTs are effective, they still do not help the large
majority of their users become smoke-free. We believe
the path forward will involve a coordinated and a
comprehensive approach that includes both medicines and
tobacco products.

Secondly, relative risk misperceptions of

nicotine and nicotine-containing products are a

www.CapitalReportingCompany.com



FDA Approach to Evaluating Nicotine Replacement Therapies 1/26/18

Page 62
significant barrier to trial and use. There needs to
be a concerted effort to destigmatize nicotine and
educate the public with respect to harm related to
smoking versus the harm related to nicotine without
smoke.

Industry alone cannot correct these
misperceptions. Other voices need to weigh in. There
must be an alignment of the message across government
agencies and public health organizations. Thirdly, the
focus of the approach needs to be the smoker. That
means that the product not only has to deliver nicotine
quickly and effectively, but the product must be
appealing to adult tobacco consumers on many fronts,
not just pharmacologically.

Equally important, our consumer research for
Niconovum has found that most smokers do not perceive
themselves to be sick, and therefore may be reluctant
to seek a medical solution or define themselves as
having a chronic disorder. Communication strategies by
public health authorities should reflect this reality,
if they are to be more effective.

Now a bit of a more detailed discussion. As
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part of our commitment to transforming tobacco, we are
pursuing product development programs across a full
range of tobacco and nicotine products. We believe
that offering a wide array of products, some regulated
as tobacco products and some as medicines, will best
serve the most smokers as quickly as possible in their
Jjourney to quit smoking.

One key benefit we see of offering medicines
is to provide reassurance to consumers and clinicians,
who look to the FDA as an expert and unbiased arbiter
of safety and efficacy. Since 2010 we've marketed
three flavors of nicotine replacement therapy gum under
the Zonnic brand name. Zonnic broke with many
conventions that governed the NRT category until that
time.

For example, we distribute Zonnic primarily in
convenience stores and gas stations, where
approximately 70 percent of the smokers buy their
cigarettes. We offer a ten count pack that most
retailers sell for substantially less than a pack of
cigarettes.

In addition, the advertising 1s placed in
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close proximity to cigarettes to intercept smokers
while they are in the process of purchasing cigarettes.
These innovations increase smokers' access to proven
stop smoking products. In addition to the Zonnic gum,
we have subsequently introduced the Zonnic mini-
lozenge, which utilizes the same marketing and
distribution strategy as Zonnic gum.

Furthermore, we have developed several other
potential NRT products encompassing a range of product
types, and we've discussed the regulatory approval
requirements for this novel products with CDER on
multiple occasions. While we've gained regulatory
approval and are marketing some of these products in
other geographies, for example the EU and Canada, we
have yet to submit any of these to the FDA because of
the pre-market requirements in the U.S.

The difference in marketing clearance process
between the U.S. and other countries is primarily due
to the fact that in the United States, the pre-market
burdens we have faced and anticipate for future
development of NRT products are substantial, both in

resources and most importantly the length of time it
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takes to get products to the market.

Now while vaper products are not formally
NRTs, many studies have shown that they show
significant promise in helping smokers either quit
smoking or significant reduce their cigarettes per day.
Many smokers may be choosing vaper products because
vaping 1s more than just nicotine replacement.

Smoking is a very complex behavior that
involves not just nicotine pharmacokinetics, but also
sensory cues and a learned complex behavior. As such,
vaper products offer tremendous potential as an
innovative class of NRTs.

We believe we have an opportunity to reassess
CEDR's current approach, particularly in light of
Commissioner Gottlieb's announcement in July 2017. A
multi-year and multi-billion dollar development and
regulatory program for each new NRT would both delay
the availability of effective cessation products but
also would discourage many sponsors from committing to
such an arduous endeavor. We are keenly aware that the
FDA has a responsibility for ensuring safe and

efficacious NRTs are available for Americans want to
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quit smoking.

But the success of an integrated approach by
health care providers, public health and the MHRA in
the United Kingdom has proven to be gquite successful in
providing smokers with both efficacious products and a
consistent message. This should not be overlooked.

The fundamental MHRA requirements for vaper NRTs can be
simply described as a three-pronged approach.

Demonstrate sufficient quality in
manufacturing and product, so a GMP approach; complete
pre-market clinical work to demonstrate that the
delivery of nicotine falls between that of existing
NRTs and cigarettes; and the development and execution
of a strong post-marketing surveillance program.

If the FDA wishes to streamline the regulatory

approach for NRTs using the MHRA approach as a
guideline, it might be a reasonable place to start.
The key foundation to this approach is the fact that
nicotine pharmacokinetics, pharmacodynamics, product
use adverse effects and the overall toxicity safety
profile are well understood and have been for many

years.

www.CapitalReportingCompany.com



FDA Approach to Evaluating Nicotine Replacement Therapies 1/26/18

Page 67

Smokers will benefit if both modified risk
tobacco products and novel and effective NRTs are
developed and marketed. We look forward to working
with the Agency on this important endeavor. Hopefully,
our thoughts and ideas expressed in this testimony have
been useful, and we will be following the efforts of
the Nicotine Steering Committee with great interest.
Thank you.

DR. SHERMAN: Thank you for your comments.
Questions from the panel?

MS. CALLAHAN-LYON: So I just want to make
sure I'm understanding, or maybe I'm reading into what
you're saying. But it sounds like what you're
proposing 1is kind of merging the modified risk tobacco
product process with cessation and NRT process, so that
people would have an option of going from smoking to a
modified risk product to an NRT product to cessation.
Is that more or less what you're thinking?

DR. GARNER: TIt's -- no.

MS. CALLAHAN-LYON: Okay, all right.

DR. GARNER: 1It’s not. What I said was, and

this is actually good, because on the panel we have
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representation from both CDER and CTP.

But I think you guys need to talk and you guys
need to look at the overall approach, which is having
modified risk tobacco products on the market, the
communication of a message that there is a differential
risk of tobacco products, and then sort of an expedited
way to get novel NRTs that have demonstrated that
clearly are not NRTs like vaper products, but have been
demonstrated to help people stop smoking through CDER
in a more linear fashion.

DR. DRESLER: I wanted to go back to your
comment that your smoking cessation products are
aligned with cigarettes in the convenience stores. So
I'm wondering where your company 1s on cessation versus
dual use. You know, I've pushed the previous

presenters on this similar question.

So when -- is it co-marketed together so that
there really could be -- you know, when you can't smoke
you can use the NRT product? Or 1s -- are you really

pushing in those environments for cessation from your
other products?

DR. GARNER: TIt's the latter, okay. So we
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don't co-market cigarettes and NRT products. The label
is pretty clear. But what we do is rather than selling
it in a pharmacy, you know, in a large count, we sell
them in a smaller content and we have our advertisement
placed in gas and convenience stores, where people go
and look and see their cigarettes.

So they will see our advertising next to the
cigarette advertising, and that might be a trigger. It
actually has been a trigger, because that is a --
that's a good place to sell it. Plus, they're in
smaller count packs. So the outlay for the individual
is less than the outlay to go to a pharmacy and buy a
larger count pack.

DR. DRESLER: Do you have any post-marketing
evidence on how well that's working for cessation from
in -- marketed in that venue like that?

DR. GARNER: I don't have any with me right
now, but I will check. We are planning on making
comments by the 15th of February, so if we have any
information, I'd be happy to provide that.

DR. DRESLER: Thank you.

MS. SIPES: Question following up on that.
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Your first key principle says "Smokers moving off of
combusted products like cigarettes need a place to
land. They must be offered a variety of options for
non-combustible sources of nicotine.”" So in terms of
your thinking and your business strategy, 1s the end
game cessation of smoking or cessation of nicotine use?

DR. GARNER: Well I think the end game is to

kind of look at smokers. There are some smokers who --
there's what 40 million smokers in the U.S. Some of
them don't want to quit. Some of them like using

tobacco products but would move to a less risky tobacco
product, and some do want to quit and we need to
provide them novel and effective NRTs to give them an
opportunity to reach that goal.

So what we're trying to do is try to provide
products for smokers, those that want to continue to
smoke and those that want to quit, and lower risk
products for those smokers that are in between.

MS. SIPES: So for some portion of users, the
place to land would be a permanent place to land?

DR. GARNER: I'm sorry?

MS. SIPES: The landing. You said they need a
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place to land in the form of non-combustible sources of
nicotine. So for some portion --

DR. GARNER: Smokers that want to quit smoking
need either a reduced risk product that they can land
on, or they need an NRT to help them land in the area
of cessation.

DR. SHERMAN: Other questions from the panel?
All right, thank you. Now it will be Mr. McCarty's
turn.

(Pause.)

John McCarty

MR. McCARTY: Do I have to wait for the light?

DR. SHERMAN: No.

MR. McCARTY: Okay, good morning. Thank you
very much for -- the FDA for providing this opportunity
for me to discuss my nicotine product. I'm a
pharmaceutical product development person and been
doing it about 30 years, and I'm an entrepreneur. I've
definitely been overpowered by the former species, to
say the least.

So I will go through. I want to also provide

an acknowledgment to NIDA that provided the funding for
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the studies, these PK studies that I'll present some
data on, and also especially Dr. Frank Vocci of Friends
Research and also Dr. Jed Rose of Rose Research
Institute Center, that I have -- we're collaborators on
these grants and also, without their help, it would
have been impossible for me to proceed.

I'm going to be addressing two questions.
Question No. 1, which is also split up into two
questions, might there be ways to improve upon current
delivery systems to move an over-the-counter nicotine
product that might be more effective, and then I'll
address what evidence might be needed.

Essentially very few products have been
approved over the last years, even though clinicians
and scientists have been demanding a faster-acting
product. Why? Because acute cravings can lead to
relapse within ten minutes or less. Also, a rapid
release NRT with faster onset of action such as within
the first three minutes could forestall relapse and
enhance clinical efficacy.

Going to a technology a little bit, this is a

thermodynamically driven drug delivery system where the
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drug resides, 1s a solution within a tablet, and it's
when delivered sublingually or buccally it has a rapid
onset of action and also increased oral
biocavailability. This shows where the tablet is
placed, and also this is a highly vascularized area,
which helps in regards to the absorption of drugs
through the oral mucosa.

This is a patented technology worldwide.
Pharmacokinetics demonstrated rapid delivery and fast
onset of action, with Tmax typically occurring within
15 minutes. 1It's applicable to both water soluble and
insoluble drugs, and it uses only GRAS-listed
pharmaceutical grade USP monograph excipients. It also
uses standard manufacturing equipment, which means cost
of goods can be considerably, is very low.

Here is an animation to kind of explain the
technology. As you can see here, in this case this 1is
nicotine which is put in a vehicle of a fatty acid,
maleic acid. This resides as a solution in a tablet.
When water from the saliva enters the tablet, it breaks
it up very rapidly, and it also provides the driving

force for the nicotine oleic acid vehicle to go into
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the mucosal membrane.

Essentially o0il and water don't mix, and it's
goiling to try to find an environment which is most
applicable, which is an oily environment, which are the
lipids in the oral mucosa, and from there it rapidly
enters the capillaries for systemic delivery.

Some of the attributes of the nicotine
product. We have a Tmax within 15 minutes versus
typical 60 for the gum and other sublingual products
and lozenge, and smoker's cravings are satisfied by the
rapid rise in blood nicotine levels similar to smoking.
It meets ICH requirements for two year stability. 1It's
easy to use like a breath mint. It can be used
anywhere cigarettes and vaping cannot, and it rapidly
disintegrates upon administration.

It's safest with the nicotine delivery
products on the risk continuum. It's essentially a
nicotine replacement therapy. I should mention that it
also does not cause irritation because when it's in --
nicotine is caustic as a free form as a base. When put
into an o0il environment, it essentially does not have

its caustic attributes and we don't see any irritation.
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Okay. 1It's also very low cost of goods to
make it competitive with cigarettes. So what about NRT

efficacy? Almost 30 years ago, Cynthia Pomerleau and
Jed Rose, who were pioneers in smoking cessation, could
find the necessary attributes of a good successful NRT
as being the method is safe and easy to use, specific
dosages should be accurate and reproducibly delivered,
and most importantly the nicotine PK should resemble
cigarette smoking as a sharp rise in plasma nicotine
followed by decay is a pattern believed to be
responsible for the unique reinforcing effects of
smoking. IntraTab's nicotine product meets these
criterias.

Here is a graph showing various
pharmacokinetics from various products, and as you can
see here, smoking is the one to the far left. I don't
know if this -- here, this is cigarette smoking, and as
you can see also, the one that does the closest job is
the nasal spray, and then you have the various ones.
Here's the patch. So the nasal spray matches more --
is close to meeting the Tmax, but definitely falls

short on the Cmax.
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This is a lot of data on this slide, but what
I want to point out basically is the average quit rate
and odds ratio versus Tmax and Cmax. Tmax for a
smoker, the time to getting nicotine and the amount of
nicotine is what's important. This is what they're
really looking for.

So as you can see the patch, the average quit
rate is about 14 percent, and you go down. Most of the
other ones, the inhalers, the sublingual tablet from
J&J and the gums and lozenge are approximately in the
same area. But what's interesting is nasal spray.
Nasal spray has an average quit rate of almost double
of that of the patch.

The problem with nasal spray is it's really
rude to take. Taking pure nicotine or diluted nicotine
in free form and putting it into a spray and putting it
into your sinuses, you've got to be a real man to do
that. Most people cannot take the irritation that
comes from that. So that's why it's not been a very
successful product.

And you can see the pharmacokinetics. The

Tmax is 11 to 18 minutes, and the Cmax is about 5 to 8
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nanograms per mil. Here's pharmacokinetics, about 1
milligram and 2 milligram product. The 1 milligram

product is on market as Nicofi, which is a dissolvable
tobacco product registered with Synar Tobacco Products,
and the 2 milligram.

Notice here again a rapid rise in plasma
levels at first point on the yellow curve. For the 2
milligram it's four minutes, the second one's eight
minutes. So you're seeing within ten minutes we're
reaching plasma levels comparable to a cigarette. The
other thing to note here is the dose proportionate
delivery. The 1 milligram comes up to about 4-1/2
nanograms per mil, and the 2 milligram comes up to
about 9.

We are conducting a 4 milligram study. We
haven't got the pharmacokinetic data yet. We do have
the craving data, and we anticipate we'll be somewhere
in the range of 15 to 20 nanograms per mil, which is
comparable to a cigarette.

Here is a table with wvarious nicotine products
compared to a cigarette, and as you can see cigarette

Tmax between 5 and 8; Cmax between 15 and 30. Our
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product, and this was a study with NIDA with six
subjects. You'll notice the Tmax here is 17, which 1is
a little further down the line than it was for the
other one. That was a single subject.

There was one subject in this study that
swallowed the tablet, which actually skewed the
statistics to push the Tmax out. The reason we know
this, the plasma profile was bad and he also complained
about having an upset stomach. You swallow nicotine
you're going to have an upset stomach. The Cmax is
about 7.7 for the 2 milligram.

You come on down and you can see the wvarious
other ones. The one I want to point out MicroTab by
J&J. 1It's also a sublingual tablet, but its Tmax is 60
minutes. It's a -- it uses the free form of nicotine,
but it uses it in a cyclodextrin complex, and the Cmax
is 3.8. So as you can see, our delivery system provide
almost double the Cmax and five, four times faster
delivery.

So this i1s a true indication that the
technology 1s very effective in delivering rapidly and

getting high biocavailability. It's almost twice the

www.CapitalReportingCompany.com



FDA Approach to Evaluating Nicotine Replacement Therapies 1/26/18

Page 79
biocavailability of a comparable sublingual tablet.

Here 1is the craving data for the 4 milligram,
and this is -- the top area is the 4 milligram lozenge,
and the bottom one is our sublingual tablet. The rate
between 1 and 3 minutes is about twice as fast, and as
you can see, the cravings went from basically almost
halved in the first three minutes.

This we think is very, very important. We
were very pleased to see this. This 1is in 24 subjects.
The study was not powered. The power was about .53.

So we really weren't anticipating to see a difference,
but we obviously did and this was very encouraging.

All right. What evidence would be needed to
support such a change? Obviously, this goes along the
NRT route. We would be needing to do single and
multiple dose pharmacokinetic studies, a craving or
withdrawal study, and an OTC label comprehension study.
My pitch here is I don't think there's a need for
smoking efficacy studies, cessation efficacy studies.

Why? Because NRTs are well-established
therapies for smoking cessation. It is very expensive,

costing over $10 million and it typically takes over
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two years to complete due to a large number of subjects
needed and a protracted enrollment period and a follow-
up assessment. This really delays the introduction of
novel NRTs into the market, and hopefully the FDA will
consider alternative indications rather than smoking
cessation as an indication for approval of new novel
NRTs.

What evidence would be needed? This is a list
of currently used, very useful craving and withdrawal
questionnaires that have been standardized and used
throughout the industry to determine either cravings or
withdrawal.

Question No. 2. Are there additional
indications regimens for OTC nicotine products that
could be explored, and what evidence would be needed?
Basically, craving and withdrawal are indications of
suffering and discomfort needing therapy. It's much
like having a headache or some other thing like that,
where we go -- we provide aspirin or acetaminophen to
counter out, to countereffect suffering and discomfort.

Several studies have concluded that craving

hinders successful smoking cessation. It's also
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associated with relapse in periods -- after periods of
abstinence. Products should be able to be approved

based on either of these stand-alone indications.

Evidence to support craving study is done by
GSK. GSK got a craving indication for their 4
milligram strength mini-lozenge in a placebo-controlled
study with 323 patients, half on placebo, half on the 4
milligram and this was done with a five question
qguestionnaire on cravings. The primary outcome measure
was at five minutes, with secondary measures at 1, 3, 7
and 10. A similar study design could be used for
withdrawal.

In conclusion, very few NRT products have been
approved in the last decade and little has changed to
enhance their efficacy. Part of this is because of the
cost and time in order to get a new NRT approved. FDA
is open to innovative approaches and alternative claims
to obtain market approval of new NRTs. That's the
reason we're here today.

And IntraTab has developed a novel nicotine
sublingual tablet with fast onset of action. Fulfills

the lowest harm in the risk continuum, and the rapid
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rise in nicotine plasma levels helps satisfy craving.
Craving and withdrawal are indications of suffering and
discomfort, and hinder successful smoking cessation and
associated with relapse and periods of abstinence.

With that, I will open the floor to questions from the
panel. Thank you.

DR. SHERMAN: Thank you for your comments.
Questions?

DR. DRESLER: I think I'm training everybody
if T don't have a question, so yes, I do. So you had -
- you had two studies that I saw. One was an N of 24,
one was a N of 6. In the N of 6, somebody swallowed
it, and so he had an upset stomach. And then earlier
you alluded to the nasal spray, how unpleasant that is.
So rapidly delivering nicotine to the oral mucosa
and/or pharynx/larynx is also pretty irritating.

So I'm wondering what sort of -- you were
talking about efficacy, but I didn't hear any safety or
adverse events from that very rapid delivery of
nicotine to the oral.

MR. McCARTY: In the 24 patient study with 4

milligram, we had no adverse events, okay. Now then as
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regards to irritation, the oleic acid we don't see any
irritation. We haven't seen that --

DR. DRESLER: ©No, from the nicotine. The
irritation and the burning, it usually causes a fair
amount of burning and irritation.

MR. McCARTY: Or the tingle or whatever?

DR. DRESLER: Correct.

MR. McCARTY: That is an attribute of
nicotine.

DR. DRESLER: Correct.

MR. McCARTY: And there is no way of getting
around that, and quite honestly smokers like that.
It's like a cue, like a Pavlovian cue that burn or
gives them the feeling that they're getting the drug
and the rush.

When we first looked at putting Nicofi out, we
asked some smokers about that, and they actually
preferred the fact that it does have a slight burn and
it's going to be very hard to get around that problem
because it's an attribute of the molecule itself.
However, burying it in o0il does cut down on the amount

of irritation so —-
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DR. DRESLER: I wonder if there's a dose limit
that you can have for that, because you're talking
about upping the dose with the more rapid delivery, and
I'm just wondering if you're -- but anyway, that was
one thing. The next thing is that I'm thinking of an
article that came out in the JNCI in January, that
talked about the importance in a longitudinal study of
using behavioral intervention for cessation.

So I'm wondering and they were calling into
question the efficacy of the cessation products without
behavioral intervention. I'm wondering if you're --
that's another attribute of those smoking cessation
trials. They usually have some behavioral
interventions, and I'm wondering if you're thinking
that that would be important for your product also?

MR. McCARTY: I think behavioral intervention
would be helpful with anybody trying to get off an
addictive syndrome of any type. However, many smokers
never go that way when they go onto NRTs without ever
having any behavioral intervention, and I think a lot
of people can actually quit smoking. My father was an

example. He was in the hospital for two weeks, been
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smoking for 30 years and since he had a two week lapse
period, he never went back to smoking. He went cold
turkey.

Not too many people do that. I think that's
unusual. But so I think there's a place for it, but
I'm not sure that all the population requires
behavioral intervention. If somebody really wants to
qguit smoking, I think that motivation 1s probably more
important than the behavioral support. But that's just
my opinion.

MS. CALLAHAN-LYON: Just out curiosity, how
long does this product last in terms of efficacy? You
administer i1t and you have a very short time of action.
But does it -- 1s 1t administered similar to other
NRTs? Do they have to take them more often? What is
your expectation?

MR. McCARTY: That's something we would find
out in a multiple dose study. In fact, I think we
would probably doe it as an adaptive design instead of
doing you're going to take it every 30 minutes or every
hour. The MicroTab, the sublingual tablet that's sold

in Europe, it's not approved here in the U.S., they go
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for about 20 to 24 tablets a day.

So they're administering about every 30
minutes to an hour. The thing about smokers is a
smoker will figure it out. They know how to dose
titrate probably better than anybody on the planet.
They will understand what they need to do and how often
they need to take it, to take care of their desire for
nicotine.

DR. DRESLER: So if I can follow up with that,
because I agree with you. You can put all the
instructions you want on the box and we all do what we
want.

MR. McCARTY: Uh-huh.

DR. DRESLER: I should be careful saying that,
I suppose.

(Laughter.)

DR. DRESLER: But you know, so you have to
give instructions for the people for guidance for how
to use, right?

MR. McCARTY: Right.

DR. DRESLER: So then and that was another

thing too, because if I'm hearing your suggestion, is
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is that NRT works. We know that NRT works. But they
do have instructions for how to use it, and we also
know that the more you use the NRT, particularly on a
program, the higher your quit rate is. So then I'm
wondering this goes to your multiple dose study that
you're talking about, but then adherence to that
multiple dose is really important for the efficacy of
the product.

And so am I hearing you say yeah, the single
dose or multiple dose studies, good enough and then we
really don't need to tell the user how to use 1it?

MR. McCARTY: No. I think we would -- we
would match from the multiple dose study. We would
have a dosing regimen which would be useful, and I
think that's why if it was done with an adaptive
design, we might have a range of which the product
could be used at, or we could do the standard protocol,
which is take it every 60 minutes and just measure
their plasma profiles along those lines.

I think we will obviously have to have
something on the label in regards to a dosing regimen,

but and that could be following along the same lines as
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MicroTab, which is like I said 20 tablets a day.

DR. SHERMAN: Ms. Stewart, do you have a
question? Your light's on?

MS. STEWART: I do. I think that craving 1is
often characterized as one type of withdrawal symptom,
but you seem to indicate that craving and withdrawal
could be separate stand-alone indications. Can you say
a little bit more about that?

MR. McCARTY: There are two different --
there's a withdrawal scale and there's a craving scale.
Now I have to admit in some respects, they're very
similar and it may be difficult to distinguish that.
But i1f you're using a craving scale, then I would say
that you're going for a craving indication.

If you use the withdrawal scale, you're going
to for a withdrawal indication. Quite honestly, these
could probably be combined and in which case you could
get an indication for both withdrawal symptoms and
craving symptoms.

DR. SHERMAN: Can I quickly follow up? So
then I'm not quite following, because you had stated

that MIT's well established for smoking cessation. So
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