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P-ROGEEDI-NGS
(9:06 a.m)

CHAl RVAN NI PPER: May | have your
attention, please?

|"m Henry N pper, the chair of the panel
This mnmeeting of the dinical Chemstry and dinical
Toxi col ogy Devices Panel will cone to order.

"1l call on our Executive Secretary,
Veroni ca Calvin, for comments.

M5. CALVIN.  Good norning. As Dr. N pper

stated, | am Veronica Calvin, Executive Secretary of
the panel, and 1'd like to welcome you to this
neeti ng. Today the commttee wll discuss, mnake

reconmendations, and vote on a pre-market approval
application for a device indicated for frequent,
automatic, and non-invasive nonitoring of glucose
levels in adults with diabetes.

Before we nove into today's agenda, | wll
provide brief summary mnutes of the |last pane
neet i ng. The dinical Chemstry and dinica
Toxi col ogy Devices Panel |ast nmet on COctober 28, 1999,
to discuss a pre-narket notification for t he
Bi oScanner T over -t he-count er triglycerides t est
manuf act ur ed by Pol yrer Technol ogy Syst ens,

| ncor por at ed.
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The panel concluded that appropri ate
precision and interference studies had not been
perforned, appropriate clains for the device had not
been captured in the I|abeling, performance was not
adequate to support the intended use, and the risks of
the device outweighed the benefits. There was a
consensus that the device was not yet ready for the
mar ket .

| would like to take this tinme to formally
i ntroduce the chairman of the panel, Dr. Henry N pper.
Dr. N opper is Assistant Dean for Adm ssions at
Creighton University School of Medicine, Associate
Prof essor of Pathology at GCreighton, and Associate
Director of dinical Chemstry and Toxicology at St.
Joseph's Hospital in Oraha, Nebraska.

| would also like to acknow edge sone
guest panelists. W welcone M. Janes Reed, who wll
be serving again as the patient representative; the
statistician, Dr. Janine Janosky, from the Dental
Products Panel; and Dr. John D Govanna, from the
Drugs Advisory Comm tt ee.

Now | would like for the panel nenbers to
i ntroduce thensel ves, beginning with Dr. Robert Habig.

DR HABI G | am Dr. Robert Habig. | am

Vice President of dinical Operations at Cytonetrics,
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V. KRUGER: |"m Davida Kruger, a
certified nurse practitioner in the area of diabetes
at Henry Ford Health Systens in Detroit, M chigan.

MR REED: I'"'m Jim Reed. I"'m a patient
representative, Type 1 di abeti c, representing
di abetics and Educating and Enpowering D abetics, a
nonprofit group dedicated to hel ping diabetics learn
to cope with their disease.

DR ANDRADE: |'m Joe Andrade, Co-Chair of
the Departnent of Bioengineering at the University of
Ut ah.

DR, HARRI NGTON- FALLS: CGood nor ni ng. ' m
Beverly Harrington-Falls, OB/ GYN with Cornerstone
Heal t hcare, Hi gh Point, North Caroli na.

DR. ROSENBL OOM Arl an Rosenbl oom
academ c pediatrician, from Gainesville, Florida.

DR R FA: ['m Nader Rifai. [''m
Associ ate Professor of Pathology at Harvard Medical
School , and Director of d i nical Chem stry at
Children's Hospital in Boston.

DR CLEMENT: Steve Cenent, a clinical
endocrinol ogist and diabetes specialist here in
Washi ngton, D.C., at Georgetown University.

DR DOUMAS: Basi| Dounms, Professor of
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Pat hol ogy, Medical College of Wsconsin.

DR MANNO Barbara Manno, Professor,
Departnment of Psychiatry, and Co-Director of the
Clinical Toxicology Lab at the LSU School of Medicine
in Shreveport, Loui siana.

DR EVERETT: Janmes Everett, Medical
Director at Madison Menorial Healthcare in Madison,
Fl ori da.

DR, JANOSKY: Jani ne Janosky, University
of Pittsburgh School of Medicine, a biostatistician.

DR D G OVANNA: I'm John D @ ovanna,
Director of D vision of Dernatopharmacol ogy at Brown
University, and I'm a consultant to the Dermatol ogic
and Dental Drugs Advisory Committee.

DR GJIMAN:  |I'm Steve @Qutman, and |I'mthe
Director of the Division of dinical Laboratory
Devi ces.

M5. CALVIN. Thank you.

Il will now read the conflict of interest
statenment, followed by the appointnent to tenporary
voting status meno.

Conflict of interest. The follow ng
announcenent addresses conflict of interest issues
associated with this neeting and is made part of the

record to preclude even the appearance of an
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i mpropriety. To determine if any conflict existed,
the agency reviewed the submtted agenda and all
financi al i nt erest reported by t he conmittee
partici pants.

The conflict of interest statutes prohibit
special governnent enployees from participating in
matters that could affect their or their enployer's
financi al i nterests. However, the agency has
determned that participation of certain nenbers and
consultants, the need for whose services outweighs the
potential conflict of interest involved, is in the
best interest of the governnent.

A wai ver has been granted for M. Davida
Kruger, for her interest in firnms at issue that could
potentially be affected by t he conmittee's
del i berati ons. The waiver allows this individual to
participate fully in today's deliberations. A copy of
this waiver nmay be obtained from the agency's Freedom
of Information Ofice, Room 12A-15, at the Parklawn
Bui | di ng.

W would like to note for the record that
the agency took into consideration certain natters
regarding Dr. Stephen denent, John D G ovanna, Basil
Doumas, Nader Rifai, Arlan Rosenbloom and M. Davida

Kruger. These panelists reported current and/or past
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interest in firnms at issue, but not in matters rel ated
to what is being discussed today.

Since these matters are not related to the
specific 1issues of this neting, the agency has
determined that they may participate fully in today's
del i berati ons. In the event that the discussions
i nvol ve any ot her products or firns not already on the
agenda for which an FDA participant has a financial
interest, the participant should excuse him or herself
from such invol venrent, and the exclusion will be noted
for the record.

Wth respect to all other participants, we
ask, in the interest of fairness, that all persons
maki ng statements or presentations disclose any
current or previous financial involvemrent wth any
firmwhose product they nmay wi sh to comment upon.

Appointnment to tenporary voting status.
Pursuant to the authority granted under the Medical
Devi ces Advisory Conmittee charter, dated Cctober 27,
1990, and as anmended August 18, 1999, | appoint the
following individuals as voting nenbers of the
Clinical Chemstry and dinical Toxicology Devices
Panel for this nmeeting on Decenber 6, 1999. Joseph
Andrade, Ph.D.; Stephen denent, MD.; Basil Dounas,

Ph.D.; Janes Everett, MD., Ph.D.; John D G ovanna,
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M D.; Jani ne Janosky, Ph.D.

For the record, with the exception of Dr.
John D G ovanna, these individuals are special
governnent enpl oyees and consultants to this panel or
other panels under the Medical Devices Advisory
Conmittee. Dr. John D. DiGovanna is a special
gover nnent enpl oyee and consultant to the Dernmatol ogic
and Opht hal m ¢ Drugs Advisory Committee.

They have undergone the customary conflict
of interest review and have reviewed the material to
be considered at this neeting.

Si gned, David W  Feigal, Jr., M D.,
MP.H, Dorector, Center for Devices and Radi ol ogi cal
Heal t h.

Thank you.

Now | would like to <call Dr. Gutnman
forward. He has sone remarks to nake.

DR GUTNMVAN: Good norni ng. This is a
m | estone neeting because three active nenbers of this
panel wll have conpleted four years of |oyal service
to our agency as special governnent enployees and wl|
be changing their status with regard to this panel.
And | would like to formally recognize them with a
letter fromour conm ssioner, Dr. Haney, and a pl aque.

First, is Dr. Harrington-Falls, who has
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been with us for four years and has provided ongoing
hi gh-quality work, insight, attendance, and all of the
things one would long for in a nodel scientist helping
in the regul atory process.

(Appl ause.)

The second is our industry rep, Dr. Habig.
Bob has been an industry nenber of the panel for the
past four years and has provided the perspective we've
come to know, love, and, frankly, need, which is an
i conoclastic and grounded industry perspective, and
we're really grateful to have had his hel p.

(Appl ause.)

Last, but certainly not least, this is a
swan song for our chair. Dr. N pper has brought the
ideal qualities of a chair, which, frankly, are not
only that he is a good scientist, a good ear, and that
he grounds us, but he keeps us on tinme. W'Il see if
he's able to end on that note.

He has taken us through sonme very
chal | engi ng, very conplicated subm ssions, sone fairly
tense tinmes. He has personally bailed ne out on nore
than one occasion, so | am particularly grateful to
Dr. N pper.

(Appl ause.)

And then, as a coda, we have a sort of
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special and different kind of an award, and this is to
recogni ze Dr. Janosky. Dr. Janosky has becone such a
standard nenber of our conmttee it's as though she is
a nenber of our conmittee. She, in fact, is not.

W have stolen her from the Dental
Conmittee, but she has provided wonderful insights on
some of our nost conplex products. And so we have a
certificate of appreciation to note how grateful we
are for her ongoing help on a panel that she wasn't
actually recruited to.

(Appl ause.)

It shows you that we're a versatile

organi zation, and you' d better be careful when you say

yes to FDA

(Laughter.)

CHAI RVAN NI PPER: Wll, | appreciate the
recognition. And on behalf of the other mnenbers of
the conmttee and the panel, | appreciate the fact
that the FDA has remarked on our service. | had no
idea four years had gone so quickly. When you're

havi ng fun, it's wonderful.

At this time, we are ready to nove to the
open public hearing portion of the panel neeting.
Panel attendees who have contacted the Executive

Secretary prior to the neeting will address the pane
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and present information relevant to the agenda.

Speakers are asked to state whether or not
they have any financial i nvol venent with the
manuf acturer of the product being discussed, or wth
their conpetitors. So we, at this time, will call on
Soni a Cooper to address the panel.

M5. COOPER  Good norni ng. It's an honor
to be here.

I"m speaking not only for nyself this

norning, but I'm also taking up the tine for Jeff
Hi t chcock, who i's Edi t or -i n- Chi ef of
chil drenw t hdi abetes.org, and |I'm also speaking for

Margaret H nelfarb, who is a friend of mne whom I've
known through the Juvenile D abetes Foundation and is
a very active participant in the diabetes community
and is currently working on the diabetes awareness
st anp.

Each year, in the Rocky Muntain region, |
host a research update, and people conme from about a
five-state area. What happens at this research update
is before this occurs we get the chance to ask peopl e,
what do you want to hear about each year? Every year
t he nunber one request is that they want to hear about
t he d ucoWat ch.

They have three requests. W want a
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device that has a continuous, alarmable, and accurate
nmet hod of preventing our |oved ones from having these
severe episodes of hypogl ycem a. Cont i nuous,
al armabl e, and accurate. W enphasize that at the
JDF/ NASA conference as well, and Cygnus is the conpany
that's |istening.

| think it's interesting because this
request is even nore frequent than requests on a cure
in the form of beta cell transplantation. It's that
i mportant to people.

I'"'m here to ask for your help and vyour
trust today. My sister is losing her sight and her
ki dneys. During pregnancy, the damage to her body was
quite severe, and she had a child born that needed a
heart transplant at birth. Because of her frequent
hospitalizations, seizures, and anbulance rides, her
ex- husband was able to successfully argue that he
could provide a safer and a stress-free environnent
for her children.

My son was diagnosed at age one. | have
an older son who we've been told has up to a 90
percent risk of getting it in the next couple of years
because he is auto-antibody positive. M daughter has
the sane high-risk genetics and has a 50 percent

chance. I know parents who have three children wth

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

15

di abetes, and they need sone help, and they need a
tool. It's a lot to ask.

M/ son was recently able to borrow a m ni -
med continuous glucose nonitor, and | thank each of
you that were involved in the approval of that
product, because although it's rather invasive and nmay
not have a w despread applicability, that information
that we obtained was absolutely invaluable in getting
his basal rates at a correct level for his punp, so
that he doesn't have to face the sanme conplications ny
si ster now sees.

The first graph up here shows that |
thought | was a pretty good parent the first tine we
used this. W had four tests, and | decided | was
safe to go to bed. You can see the nunbers are
bet ween 100 and 150. The correlation is fabul ous.
And even though, you know, he had to go to bed with a
punp sticking out of one side of his stomach, and a
nonitor out of the other side of his stomach, | felt
like I was safe to go to bed.

If we can see the next overhead.

Look what happened after | went to sleep

The nmonitor only reads to 40. | don't know how nuch
| ower he was. He was there. Then | wake up at 4:00

in the norning, a little bit after that, and test him
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He's over 100 again because the sonogyi effect has
ki cked in. I didn't do anything to help raise his
bl ood sugar. W're blessed with an angel that hel ped
t hat bl ood sugar get back up.

What's interesting is if | hadn't had that
nonitor, | mght have actually raised his basal rate,
thinking that he was perfectly safe during those four
hours.

You can see, then, what happens after you
have a sonobgyi effect. The rest of the day is pretty
much a di saster

So can | see the next slide? Thank you.

Here is another exanple. | go to bed at
m dni ght, everything |ooks great. I think everything
is going to be fine. Wake up at 4:00 a.m, and his
punp had di sconnected. If we had had an alarm or if
| had been able to go in and check his wist, he
woul dn't have been up above 400. This neter only
reads to 400. He could have been 550, 600.

Finally, we cone back down again you can
see the correlation is fabulous in these devices using
interstitial fluid. But | ook at how out of control
the rest of his day is because of getting these wld
fluctuations and sw ngs.

Anyways, | urge your help wth this
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matter. Even if ny son never uses this type of device
again, look at how invaluable it was in making
decisions with our physician about his basal rates.
It was absolutely invaluable. So | thank you for
approving it.

| guess we can go on to the next one now.

I"'m honored to be able to help represent Jeff
H tchcock, who couldn't be here today. But | think
his letter is really kind of terrific. Jeff reaches
nore people through his internet nonprofit site than
any other web site in the world, and the awards speak
for thenmselves that the site has obtained. And he
reaches just about everybody in the world at this
point. Al of the dark portions on this are countries
where we get hits fromall over the world.

Anyways, Jeff wites to say, "Please take
an imginative journey with ne as | paint a picture of
what living with diabetes is like. | want you all to
pretend that you are at the Kennedy Center for a night
out at the synphony. You and your spouse have the
best seats in the house, and the people who would be
in front of you didn't make it, so you have a clear
view of the stage and it's a perfect night.

The director lifts his baton, pauses, and

begi ns. You see the baton flow through the air, see
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the bows pressed against the strings, but you hear
nothing. You are confused. Then, a few mnutes into
the piece, you hear a fleeting note and then return to
silence. A few mnutes later, you hear one nore note,
but frustratingly return imediately to silence.
Again, in a few mnutes, you hear another note, and
t hen the piece ends.

This 1is the life of a person wth
di abetes. Each day, through finger stick blood tests,
a person with diabetes hears but a few notes of his
body' s synphony. From those very few notes, he nust
make decisions about how nuch food to eat, how nuch
insulin to inject, and how to integrate exercise into
t he day.

Wth but a few blood sugar values to go
by, he is essentially deaf to his body. If only he
coul d hear nore often, he could nmake better choi ces.

The managenent of diabetes is as nuch
about information as it is about insulin and
nutrition. The last 20 years have seen a revolution
in the quality of diabetes self-managenent through the
availability and affordability of i n-home bl ood
gl ucose nonitors. These wondrous devices allowed the
first fleeting notes of the body's synphony to be

hear d. But |ike a deaf person regaining his hearing,
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we who |live with diabetes hungered to hear nore.

The Cygnus G ucoWwatch offers wus the
opportunity to hear nore of our body's synphony.
Instead of four to six notes a day, we can hear

dozens. And what a difference that will make. Wth

nore information, we can and wll make better
deci si ons about our care. And with better decisions
will conme inproved blood sugar control, and, as a

result, a reduced risk of conplications.

| urge the commttee to wunderstand the
i mportance of the @ ucoWatch to the mllions of people
wi th di abetes who manage their own care and nmake their
own decisions, based on the few blood tests they
perform each day.

By approving this device, you wll not
only open their ears to nore of their body's synphony,
but you will also lay the foundation for even better
technology that wll one day allow people wth
di abetes to hear the entire synphony of their body all
day | ong. That will be sweet nusic to the ears of
everyone who |ives with diabetes.”

Margaret Conn-Hi nelfarb wites to say that
she is the nother of a 23-year old son who next nonth
will mark the 20th anniversary of his diagnosis.

Despite his diabetes, Mchael has to his credit many
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wonderful acconplishnents, including a degree from
Princeton, magna cum | aude.

Anong his nost remarkabl e achi evenents is
the recent report from his ophthal nologist that
revealed no evidence of retinopathy. M chael is
beating the odds, the doctor proclained.

Testing your blood sugar four to six tines
a day is an endless, frustrating intrusion. As
M chael said when he was seven years old, you never
get to take a vacation. At one end of the continuum
| urks t he fear of bl ood sugars, sei zures,
unconsci ousness, brain danage, and death. At the
other end, high blood sugars that over tine can
destroy virtually every organ in the body.

Despite your best efforts, you cannot
conquer the wild fluctuations that not only put you at
risk for insulin shock and conplications, but also
cause headaches, blurred vision, dizziness, nausea,

and fatigue.

M chael's still healthy retinas cone at a
cost. Wiile nost young adults believe they are
i nvul ner abl e, M chael is acutely aware of hi s
nortality. He has known since far too young an age

that he controls his own destiny. H s future depends

in large nmeasure on how he nmanages his disease. He's
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a veteran, with over 20,000 insulin shots and 35, 000
bl ood tests.

But Mchael is not the norm Most peopl e
with diabetes resist testing their blood sugar because
they don't want to be conspicuous about their
di abetes, continually interrupt what they're doing,
prick their fingers or carry paraphernali a.

O hers test religiously, many tinmes a day.

But in spite of their good readings, many of them
succunb to conplications.

The explanation for that seem ng paradox
is that snapshot readings do not portray the full
pi cture. And | think our slides represented that in
my son's case.

How many nore times can a person be
expected to prick their fingers? A device like the
port abl e, unobt r usi ve, non-i nvasi ve d ucoWat ch
monitor, wth its continuous automatic features and
warning alerts would pronote increased conpliance and
dramatically inprove control

Not enough has changed since M chael's
di agnosis 20 years ago. The nonitor would ultimately
prevent trenendous human suffering and save countless
dollars in health care expenditures. Its inportance

cannot be overestinated. If your investigation
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determnes that this device is both accurate and safe,
| urge you to expedite its approval, so that 16
mllion Americans with diabetes can begin to benefit
fromits usage.

If you can -- |I'm speaking for three
peopl e, so | apol ogize for being |ong. But this |ast
letter I think is critically inportant. |It's from Dr.
Peter Chase, who is ny son's physician. And, frankly,
he has allowed us to have a life, so | am proud to
read this letter in particular.

And Dr. Chase wites that, "As a physician
who has cared for thousands of patients with Type 1
di abetes over the past 30 years, and as the parent of
a son with Type 1 diabetes, and as Cinical D rector
of the Barbara Davis Center for Childhood D abetes at
the University of Colorado, | would like to ask for
your support of the G ucoWatch.

Your assistance in allowing this device to
be nade available to patients with the alarm and
readout functions intact will be inval uable.

| am famliar with the alternatives. I
was present at the NASA/ JDF conference on non-invasive
bl ood glucose nonitoring, and currently have patients
wearing the mni-ned continuous glucose nonitoring

system
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Patients wth diabetes are taught to
review many variables and consider several external
and internal factors when nmaking insulin adjustnent
deci si ons. Unfortunately, the tools available today
are inadequate. The d ucoWatch Bi ographer's 20-m nute
nmeasurenent cycle and resulting noving average effect
can accommodate clinical use by allowing review of a
series of results before maki ng managenent deci sions.

You may set |ow glucose alert |evels, even
if these are sonewhat above the level at which
treatnent of hypoglycema is needed. Safety protocols
are often prescribed for younger patients or those
with extrenely active lifestyles. Even with today's
bl ood glucose neters, if there is any doubt about a
readi ng, patients are taught to reconfirm by retesting
and consi dering other factors.

| was the senior author of one of the
first papers published on the clinical use of the
A ucowatch in diabetes care, so |I'm quite famliar
with its use. I'"m aware that iontophoresis can cause
transient mld skin irritation.

This can be managed by rotating the
wearing site as needed until irritation is resol ved.
The nunber of sites required will depend on individua

patient response and the frequency wth which the
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device is used. Both forearns can be used to provide
multiple sites at which the device nay be worn.

Most patients wll not require constant
wear. But the value of having nunerous readouts on an
intermttent basis could be an inportant tool for
pati ent - physi ci an care deci si ons. Frequent,
automatic, non-invasive neasurenents obtained wth
this biographer would provide access to previously
unavai |l abl e i nformati on about gl ucose |evels.

This information will allow patients and
their health care team to nmake better decisions about
all aspects of diabetes nmanagenent. Detection of
i npendi ng hypogl ycema and hyperglycemia will allow
early treatnent of these frequent conplications,
provi ding greater confidence to pursue nobre aggressive
control of their care -- or control of their disease.

Fear of lows is the greatest obstacle in
achieving tight control in euglycem a. Low bl ood
sugars can inpair brain function in child and can even
lead to death.” And he refers to the "dead in bed"
syndrone papers that are recently published.

"The fear of hypoglycemia is anplified
after many years of living wth diabetes. Many
patients who previously had good control are now

experienci ng hypogl ycem ¢ unawar eness. Appr oxi matel y
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hal f of |ow blood sugars in children occur during the
ni ght when finger stick glucose levels are not being
done.

The insulin punp can be a wonderful tool
but without an alarm to signal high glucose |evels
when the infusion catheter is partially blocked, the
patient's blood glucose |evels increase dramatically."

You saw that in one of our slides.

"An alarm for high sugar levels would
alert the patient, so they could change the punp site
or correct for a m ssed bol us.

M/ experience from patient visits is that
the G ucowatch is one of the npbst anxiously awaited
advancenent s. This information is confirned in a
recent poll taken on the www childrenw thdi abetes.org
web site. The site is a nonprofit neutral forum for
patient and parents, and the results show that at
| east 91 percent want this device.

In closing, | would |ike to reiterate that
insulin dose decisions are based upon many factors,
including food intake, exerci se, stress, growt h
patterns, and previous experience. Unfortunately,
these tools are not adequate today to achieve the
control needed to significantly lower the risk of

complications and elimnate suffering and expenses
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associ ated wth nephropathy, retinopathy, neuropathy,
stroke, heart disease, and 'dead in bed syndrone.

The d ucowatch would be a tool that could
be used in conjunction with other factors that people
with diabetes consider every day, just to inprove
their ability to neet the extraordinary challenge of
living with Type 1 di abetes.

| have no financial interest in Cygnus. |
don't own any stock. I just want to take out ny
checkbook and buy one of these things."

Thank you.

CHAI RMAN NI PPER:  Thank you very nmuch. W
appreci ate your comments.

Qur next speaker is Sue Pal andri. I hope

| ve pronounced your nane correctly.

V5. PALANDRI : Good nor ni ng. Thank you
for this opportunity. | am the Director of Finance
for the Children's Diabetes Foundation. Mor e

importantly, ny husband and ny daughter have di abetes.
D abetes entered into the Ilife of ny
famly in 1974, 25 years ago, when our four-year old
daughter was di agnosed. VW were devastated. Qur
perfect child was not perfect anynore. But we
realized that we could learn to give her insulin

shots, control her food, make sure that she had lots
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of exercise, and try to keep her life free of stress.
That one al ways anused ne.

And check her urine at least four tines a
day. In order to do this, at age four, we had to have
her double void, so that we could see what color her
urine would turn to. Bl ue was good. It was a color
of happi ness in our household. And orange was bad.
It was a col or of discouragenent.

VW kept charts. W colored charts. Ve
put charts on the refrigerator. W put happy faces
and sad faces on them And we took these charts to
t he doctor.

From this information, we attenpted to
adjust her insulin. You know, when | think back, it's
amazing that we didn't kill her in the process. Ve
truly had no idea what was going on in that little
body of hers.

Thr oughout the years, many, many wonderfu
products have been developed to aid the diabetic.
Hone gl ucose nonitoring -- that was a red letter day.

Even though it required nore finger pokes, we were
all like kids in a candy shop. Qur famly of four
gathered around that first nmeter, and we watched
Christy prick her finger.

VW went through all of the required steps
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and the timng and waited for the reading. It was
110. W cheered. This was anmazi ng.

Since then, nore neters have come on the
market, smaller neters, neters with nenories, neters
that can slip into a pocket. Yet they all require

blood. Now there is an opportunity to advance to the

next level -- a ducoWatch, a non-invasive instrunent
that will give blood sugar readings on a continuous
basi s.

Do you have any idea what this wll nean

for nmy daughter and the mllions of others |ike her?
She can nanage even tighter control of her disease,

not worry about severe hypoglycemc reactions at

ni ght, because if her blood sugar drops, t he
d ucowatch will alarm It will alarm when the bl ood
sugar levels are too low. It will provide information

t hat has never been available to her, information that
she nust have.

| inplore you, as a nother and a wfe of
Type 1 diabetics, to take this next giant step
f orwar d. G ve people suffering from this devastating
di sease the opportunity to know what is going on
inside their bodies.

The ducovatch wll alarm and read out

functions as a tool, an exciting tool that we have
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been waiting and waiting and waiting for. Pl ease
understand its inportance and don't make us wait any
| onger.

Thank you very mnuch

CHAI RVAN NI PPER:  Thank you.

| have to do the housekeeping and ask you
to state whether you have any interest in the --

V5. PALANDRI : I do not have any interest
in the conpany.

CHAI RVAN NI PPER: Vi vi an Ski nner is next.

V5. SKI NNER: Thank vyou. | do not have
any financial interest in Cygnus or any of its
conpetitors.

M/ nanme is Vivian Skinner. M/ husband and
| are the parents of four children. Qur youngest son
M chael has Type 1 diabetes. He was diagnosed five
years ago at the age of nine. W have no famly
hi story of diabetes, so we were totally unprepared for
the inpact this disease would have on our son and on
our entire famly.

But Mchael is a real trooper. Si nce day
one, we have been anazed at his attitude toward his
di abetes. He does the tests. He does the shots. He
follows his plan, and he rarely conplains. But in

spite of his best efforts and ours, Mchael's diabetes
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is not well controll ed.

Let nme tell you about a typical day in his

life. Li ke every other diabetic child, he tests his
bl ood sugar four or five tines a day -- before |unch,
before breakfast, after school, before supper, at

bedtime, during the day. He frequently has | ow bl ood
sugars during the day.

He gives six shots a day in an attenpt to
achieve tight control. And every neal or snack is, of
course, tightly scheduled and neasured, 60 grans of
carbohydrate for breakfast, 15 grans at his 9:00
snack, and so forth. Not much out of the ordinary in
t hat .

But Mchael has a history of severe
hypogl ycemia in the night. So in addition to the
bl ood tests that |'ve already nentioned, we nust check
his bl ood sugar every two hours all night |ong. Many
ni ghts when we've had a particularly unstable day we
check his blood sugar every hour. And, of course, if
he tests low, then we treat and we retest every 20
m nutes until he stabilizes. I"ve spent many a night
on the floor in his room

Thankfully, he is able to sleep through
the finger sticks. O herwi se, he'd be totally non-

functional at school the next day. But dad and | have
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two alarns, each with backup features, just in case we
sl eep through the first two rings.

Maybe you renmenber bringing your newborn
babi es home from the hospital and how those first few
weeks when baby had daytinme and nighttine mxed up,
and you thought you' d never sleep through the night
again and you just dragged through the days. Vel |
it's been four years at our house since we've had the
luxury of a full night's sleep, but to sleep through

the night at our house is to court disaster.

That's because M chael has severe
hypogl ycem ¢ unawar eness. Most diabetics will wake in
the night. They' | | have physi cal synptons or

ni ght mares that wake themup if they drop |ow, but not
M chael. |If he drops low, there are no warning signs.

He just continues to drop low, |ower, and |ower, and
then we can't wake him and he begins to twitch and
then jerk and then the full-blown seizure.

Fortunately, to this date, we' ve been able
to interrupt that cycle and treat him But we realize
that the next step, if we don't intervene, is cona and
we could lose him Needl ess to say, he never spends
the night away from hone. Dad has to go on every
school trip, every church trip. O herwi se, M chael

si mply cannot go.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

32

During waking hours, M chael recognizes
his |ow blood sugars about 50 percent of the tine.
And, again, his synptons are very subtle, and they are
very inconsistent. So unless the teacher or a friend
or a famly nenber recognizes that he is behaving
strangely, he is headed for |oss of consciousness and
sei zure. One Sunday he just collapsed over the pew in
front of him no warning signs.

H s doctor says Mchael is also extrenely
sensitive to his insulin. He is on an extrenely |ow
dose. Case in point, recently he went to bed with a

bl ood sugar of 386. That was too high, but we don't

give sliding-scale insulin at night. | set the alarm
for 12:30 -- that was two hours later -- but woke up
at 12:15. |"ve learned if | wake up for no reason,

|"d better get in his room

And | could tell as soon as | |ooked at
himthat he was in trouble. H's blood sugar was 36.
He suffered a grand nmal seizure. After two tubes of
glucose gel and an injection of glucagon, he dropped
to 30. And needless to say, we had a 911 ride to the
hospital that night.

In the energency room wth dextrose
running into his arm he dropped again to 48. It's a

scenario that repeats itself, and nobody can tell wus
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why.

Anot her exanpl e. On  Thanksgi ving Day,
with relatives comng and so forth, and all of the
excitenent, he forgot his norning shot. So when he
tested his blood sugar at lunch, he was horrified to
di scover he was 590. W gave the prescribed insulin
sliding scale, as the doctor ordered, and in two
hours, after Thanksgiving dinner, he had dropped to 52
-- 540 points in two hours with no exercise.

These factors -- hi s hypogl ycem ¢
unawar eness, the subtlety of his synptons, and the
unpredictability of his blood sugars -- nake nanagi ng

M chael ' s di abetes an unusual chall enge.

| don't suppose | even need to say |I'm
here to ask you to approve the d ucoWatch. I've made
a 1,200-mle trip from Dallas, Texas, to tell you

this. M chael needs the d ucoWatch. Hs fingers are
al ready calloused from over 300 blood tests a nonth.
But we don't have good control.

| magi ne his frustration. He is becon ng
di scouraged, and | cannot say that | blame him
Perhaps the d ucoWatch's continuous nonitoring would
give us the information that's |acking, the crucial
bit of information that would help us achieve the

illusive goal of tight control.
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The alarm function would be an absolute
God-send, a lifeline, for Mchael. During the day, it
woul d enable him to catch a blood sugar at its -- a
| ow bl ood sugar at its onset and treat it pronptly.
During the night, it would provide an invaluable
safety net, a backup to the alarm clocks that
sonetines don't wake his sl eep-deprived parents.

Pl ease, | urge you to recomrend approval
of this device as soon as possible. The need is truly
urgent. The technology is available that could give
di abetics the information they need to effectively
manage their disease. It could enable ny son and
others like him to find real success in controlling
his diabetes, and thereby forestall the dreaded
complications. And it could save Mchael's life.

Thank you for your tine.

CHAI RVAN NI PPER:  Thank you.

Qur next person is Laura Billetdeaux. I
hope | pronounced your nane correctly.

V5. BI LLETDEAUX: You did. Thank you.

| amtruly a nomliving on the edge this
norning. This is not how I usually start nmy day, and
I'm a little bit on the nervous side. | wanted to
show you ny son Sam |'Il be tal king about him and I

wanted you to have a face to go with the name. Sorry
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it's not bigger. He's doing his favorite thing,
pl ayi ng hockey.

|"d actually like to talk with you about
two people who are very special to me. The first one
is ny son Sam who you just saw. Sam was di agnosed
with Type 1 diabetes the first day of school, a little
over a year ago, when he was eight years old. The
second person is ny friend David, and |'d actually
like to tell you his story first.

Three years ago, David was a 35-year old,

bright, young professional, a rising star in the field

of conputers. He graduated from college with honors
and had everything to look forward to -- a wife, a
famly, a great career, a wonderful life. He was a

handsonme, outgoing guy, and |liked to describe hinself
as six foot one and full of fun.

David was also a brittle diabetic, and he
experienced frequent wde swings in blood glucose
| evel s. One evening David was alone when he becane
hypogl ycem c. He suffered a severe seizure and was
comat ose when his father found himon the floor of his
apartnment many hours |ater.

At the tinme, his blood glucose |evel was
zero. David was resuscitated and taken to a trauma

center, and this was the beginning of his new life.
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David spent two years in intensive rehabilitation.
H s brain had suffered extensive damage, and this was
evident in both his life functions and his cognitive
functi ons.

David | ooked and acted sonetines |ike an
ani mal . He screaned. He cl awed. He chewed and bit
anything that canme near him He also had a feeding
tube because, although he ate things like shirts and
bed sheets, he was unable to swal | ow food.

Very slowy David got better. He began to
comuni cate by grunting, then saying single words.
Mostly, he asked for dad. About 14 nonths into his
recovery, David picked up a marker and he wote his
nane. This added anot her dimension to his recovery.

Today, nearly three years later, David is
still six foot one and full of fun, but when he says

it you need to listen hard to be able to understand

t he words. Hs eyes still sparkle with fun, but the
hunor is on a 10-year old |evel. He is a delightful
friend, and |I love visiting him but | am struck by

what has becone of his future.

Instead of a loving wife and famly,
travel, a great job, David will live out his days in a
nursi ng hone as a handsome young nman, six-foot-one and

full of fun, but wth contractures. And he will
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al ways require caregivers.

If David had the Q ucoWatch, this would
not have happened.

My son Sam has everything to live for. He
is a bright, friendly kid, with a nei ghborhood full of
buddies. He loves to play hockey, and he |oves those
Red Wngs. He is also clear-headed and realistic when
you ask him about his diabetes nmanagenent. Sone days
are pretty steady.

Most days, however, his blood glucose
varies from the 50s to nearly 400. He usually feels
the lows comng on, but when it happens fast he'll
tell you he just feels bad and he can't act quickly
enough to reverse the low Wth the d ucoWatch al arm
we could respond to these lows in their initial stages
before Sam feels and acts sick.

When his blood glucose rises over 275, he
sonetines can't even tell you sonething is wong. He
just stares off or he cries or he starts a fight.
When he plays hockey, Samis glucose may start in
range, but within 30 mnutes he mght be 350; and by
the end of the gane, 450.

| can tell how high he is by watching his
response tine on the ice. A slow, foggy brain is not

a good thing in a defenseman. The point here is that
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Sam is never able to identify highs com ng on. They
are always identified by an adult, and way after the
fact. |If Sam had a G ucoWatch, the alarm would alert
an adult to these highs as they happen, and they coul d
be treated nuch earlier with far less risk

In closing, | think of ny son, and | think

of nmy friend. | don't even want to entertain the
notion that there is the possibility something Ilike
Davi d's experience mght happen to Sam But | know

that it is a possibility with all kids who have
Type 1. And as a parent, | nmust advocate for
somet hi ng better.

The d ucowWatch is that something better,
and you can nmake it available to famlies |ike mne.
| urge you to approve the ducowatch and nake it
avai |l abl e to consumers qui ckly.

Thank you.

CHAI RVAN NI PPER: Before you |eave, would
you do the statenent, please?

MB. Bl LLETDEAUX: The statenent? | have
no financial interest in this.

CHAI RVAN NI PPER: In either conpany or
conpetitors?

MS. BILLETDEAUX: No, | do not.

CHAI RVAN NI PPER:  Thank you very much
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V5. BI LLETDEAUX: Thank you.

CHAI RVAN NI PPER: Qur next speaker is
Lauren Lanni ng.

V5. LANNI NG Good nor ni ng. M/ nanme is
Lauren Lanni ng. | have no interest in Cyghus or any
of its conpetitors. Pl ease forgive nme; |I'm not nuch
of a public speaker, but | feel passionate about this.

That's why |'m here today.

The reason I'mhere this norning is to ask
that you pl ease approve the ducoWwatch with all of its
features intact. Most inportantly, patients need
access to the readouts and alarns to inprove control,
reduce costs, and pr event severe hypo and
hyper gl ycem a.

D abetes care is very individual and
changes daily. It's the individual who is balancing
the daily diet, insulin, and exercise. W need a too
that is continuous, alarmable, and accurate. From
what |'ve read, the @ ucowatch is that tool.

My daughter Mnica has been living wth
di abetes for three years. M challenge is to nmaintain
a normal lifestyle, good control, so she can live a
long, healthy life. Bl ood tests, exercise, insulin,
and a strict diet are critical pieces to good control,

but balancing them it -- balancing them all is not
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easy.

My good friend Linda was diagnosed wth
di abetes at the age of 11. She was diagnosed with
di abetic retinopathy in her teens and legally blind by
the age of 36. Now, at the age of 41, she has ki dney
di sease, heart problens, and neuropathy. This is
someone who has struggled all of her life for good
control, always testing, exercising, and watching her
di et.

After living with diabetes for 30 years,
she still gets baffled by the nunbers. She can never
predict a low or a high com ng on.

The current tools -- the lancet and neter
-- are fast and accurate, but lack two critical
features -- trends and al arns. It's just a snapshot.

W're constantly making educated guesses based on
exercise, diet, insulin, and that snapshot, trying to
figure out if the level is going up, down, too
quickly, and we nake decisions from there, wth
nothing to warn us if we've nade a poor deci sion.

Qur doctor says we have good control. \%Y
graph shows that good control is not wthout its
risks. These are Monica's nunbers, but they could be
anyone's. The left axis is the blood glucose |evel

The bottomaxis is the tinme of day.
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There are 206 readings that were taken
during the nonth of Novenber, an average of six-and-a-
hal f readings a day. The green area is our target
range. It has 92 readings. The yellow area is the
hi gh range. There are 80 readings. The red area is
| ow. You can see they happen at any tine during the
day. There are 34 readings in the lowrange. This is
not good. Each one of these is potentially life-
t hr eat eni ng.

Just like many adults who try to keep good
control, she has hypogl ycem c unawareness. She has no
idea if a lowis comng on, so we usually don't catch
it until it's too late. The |owest nunber there is a
38, but Mnica's 38 was seem ngly nothing because she
is an otherwi se healthy, robust, girl. The sane 38 in
her grandnother, who also has diabetes, results in
personal injuries, a 911 <call, an anbulance, and
ener gency room care.

And this is at Jleast a once-a-nonth
occurrence for grandma. These represent a huge health
risk and are very expensive. Avoi dable, if only an
al arm had warned the | ow

The highest reading there is a 456. Was
it a rebound? WAs it just stress? If it was a

rebound and we give extra insulin, is she going to
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crash? If we don't give enough extra insulin, wll
she go into DKA? If we had the ducoWatch, there
would be no nystery. If we had the d ucoWatch

Monica's grandnother could safely maintain |[|ower
nunbers at night and avoid the energency room

| know the ducoWatch is not the perfect
tool, but it's mles ahead of what's «currently
avai | abl e. All of the people with diabetes |[|'ve
spoken to say they would take the skin rash, the |ong
warmup times, and del ayed readings, to get the kind of
information that the G ucoWatch can provide.

Patients are an integral part of the
di abetes team nmeking life and death decisions in a
conpl ex environnent every day. They should be
considered in the d ucoWatch approval. It's critica
for patients to have access to the continuous
readings, and it's critical that the patients have
al ar ns.

Pl ease approve the d ucoWatch, so we can
do a better job, reduce energency health care costs,
and even save |ives.

Thank you.

CHAI RMAN NI PPER:  Thank you, Ms. Lanni ng.

I"d like to note that M. Lanning' s nane

was inadvertently left off the speaker list through an
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adm nistrative glitch. W apologize for that, and we
t hank you for your coments.

At this time, | would like to push the
time just one little bit nore because Mary Ayd is here
to talk, and we'd like to nove her to the norning
tal k.

Are you ready to talk, M. Ayd?

M5. AYD: Yes.

CHAI RMAN NI PPER.  Yes. (Good. Thank you.

VB,  AYD: This is ny daughter Megan.
Megan was di agnosed with diabetes four years ago, but
that wasn't the first tinme that it touched our |ives.
My nother was diabetic. She was di agnosed when | was
in sixth grade. At the sane tinme, | was introduced to
di abetes from a friend naned Bridgette that canme to
our school .

| was kind of anmazed by the things that
woul d happen with |ow blood sugars and the fact that
she really had to like watch things, and you had to
wat ch her carefully. | remenber going to a concert
once and having her have a |low blood sugar and the
nuns taking care of her by giving her candies, and
just the slow thing that would happen, just letting
her conme back to life, because it's like a flower that

wilts. It's such a scary thing to watch a |ow bl ood
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sugar .

My nother is no longer with us and neither
is Bridgette. The year that ny daughter was di agnosed
| wanted to call Bridgette's nother, who | got such
strength from and tell her, "Thank you for allow ng
nme to have that strength to go on and take care of ny
children.™” But | couldn't do that because Bridgette
had died of heart failure at the age of 36.

She left a child of her own with a very,
very difficult pregnancy. She was unable to maintain
a marriage because of her health problens. | don't
want this for ny children.

The year that mny daughter was di agnosed |
had a hard time telling nmy nom about it because Megan
was in the hospital with diabetes. She had been sick.

| couldn't tell what it was. But ny nother was
having her foot anputated at the tine. She had
suffered from diabetes since 1972, and it was very
difficult for ne because | kind of blamed her for it,
even though | knew it wasn't her fault.

The conplications that ny nother has

experienced, she died of renal failure in July of this

year. She decided not to go onto dialysis, which
woul d have prolonged her |ife, but she had |ost
anot her |inb, she was blind. She depended on us for
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everything, and that just wasn't her way.

| was really happy that ny sister and |
were able to take her hone and she was able to die in
our arns. Megan was there, too. It was wonderful to
be able to care for ny parent. | don't want to have
to do this for ny child.

Megan is going to be going on an insulin
punp. We've worked really, really hard for this. She
tests six, eight, 10, 12 tines a day. It hasn't been

wi t hout sonme conplications. This past spring she had

two seizures. The first one was very -- it was very
scary. | didn't realize it because blood sugars nake
your nobod swings -- you have a lot of nood sw ngs

And you're not sure whether it's a high blood sugar, a
| ow bl ood sugar. A lot of tines you are confused.

But my son who was six was the one that

wi tnessed her first seizure. I had to count on his
identification of it because | sent her down for
br eakf ast . But she had fallen and she hit her head

and we had two sets of paranedics there that day.
This could have been prevented if she had had a
d ucoWat ch. I would have known this was falling. I
woul d have been able to tell that it wasn't that or
maybe it wasn't epilepsy because we went through al

of that screening afterwards, too. I have a cousin
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Megan's bl ood sugar, as soon as | took

after I had given her -- 1 couldn't get
in because ny glucagon had expired, and
experienced having to use the glucagon.

physically shoot it into the little conta

t he gl ucag
I had nev
You have

ner, and y

have to mx it, and you have to nmake sure all of t

6

t,

on
er
to
ou

he

crystals are gone. But you know what? Wen you have

a kid having a seizure on the floor, you can't think
straight. It's a really difficult situation. You
want to help them and you can't do it.

| ended up calling 911. | had the first
set conme out. W got her coming around, gave her
glucose orally. She didn't ever get the glucagon. I
didn't know if she was vomting because -- she had
never had gl ucagon. A lot of children have -- or a

ot of people have reactions to the glucagon.

didn't know if she was vomiting because of that, b

ut

it ends up that she had hit her head on the way down

from the seizure and she was having --

concussi on.

she had

a

So we had another trip to the ER another

set of anbulance to our house, and she was fin

t hough, afterwards. So I'mreally gratefu

Six weeks later, we were on
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Ccean City, Maryland, up here at Baltinore. W drove

down here to see this |ovely weather. And we were
sitting at the table -- it was Easter norning -- and
she came out. | had to stay on watch because the
Easter bunny |eaves all of that candy around. Vel |,

you know, what? You have a 10-year old, you have a
ot of candy around; they want to eat it. But that
will kill my kid. She can't do that.

| had to sleep out on the couch, and |
came out -- the kids all cane out. Ve were with
friends. And she sat down, she put an Easter egg in
her nouth, was eating it, and fell down and had a
seizure again, in front of all of her friends. | took
her bl ood sugar. | gave her glucagon. She was 80; 80
is not a blood sugar to have a seizure.

The problem is she was having a rebound.
She had probably fallen all the way down to the
bottom and she had cone back up because the regul ar
-- her glucose -- the liver had put out that glucose
for her, the glucagon, her natural gl ucagon. And it
was a horrible experience for ny son to see, her
friends to see. W are a pretty social famly.

| have sonme very good friends that |['ve
traveled with over the years. I"'m still friends with

the girls that I went to high school with. And I only
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have one of ny girlfriends that Megan can spend the
night with, because ny friends are afraid. They're
afraid that sonmething is going to happen.

She's a nice Kkid. She's got lots of
friends. She's supposed to go to a birthday party
today with a girl in her class, but |I've never net her
parents, so |I'm a little apprehensive about sending
her to a four-hour party where | don't know whether
she'd be cared for properly.

I"m asking you to approve the d ucoWatch

It will allow some normalcy in ny life. Megan is
scheduled to get an insulin punp the end of the nonth,
assunm ng that our insurance wll continue to approve
it. It's going to help us a |ot because she's going
to be able to control things a little bit better.

But she is also going to be entering
puberty, and puberty is going to end up raising and
| owering her blood sugars for unknown reasons. And
that's another issue that | have to deal wth
regardless of whether the basal rates are set
properly. But we're willing to deal with it. W' re
fighters, and we're not going to |let diabetes get the
better side of us.

Please give us the tools to be able to

make those deci sions. W make |life and death
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al gorithns practically. She is just --
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your blood sugar is 270, what is your
your high? Wat's your food coverage?

out to exercise, so you'd better drop t
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can do these
it's amazing,
you do. | f
coverage for
You' re goi ng

hat a half a

unit. She nmakes these decisions for every neal she

has. Allow her to have the tools t

o nake good

deci sions, so she doesn't put herself into situations

that are harnful.

Thank you.
| have no interest in a
associated with this @ ucoWwtch. I

interest fromny heart and for ny famly,

every famly that suffers from di abetes.

ny conpanies
ust have an
for each and

Thanks.

CHAI RVAN NI PPER:  Thank you very mnuch

At this time, we wll <close the open

public hearing and nove to the sponsor p

resent ati on.

W are calling on John C Hodgman, Pr esi dent,

Chai rman, and Chief Executive Oficer
| ncor porated, for opening renarks.
MR, HODGVAN: Good nor ni ng,

gent | enen. I"m John Hodgman, President

of  Cygnus,

| adi es and

and CEO of

Cygnus, Inc. I'd like to take this nonent to thank
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the agency for the opportunity to present our pre-
mar ket appr oval application for the d ucoWwatch
Bi ogr apher.

W recognize and appreciate the agency's
diligence and interactive participation with us, the
conpany, in review ng our application. | would also
like to take this tine to thank the large team of
scientists and engi neers at Cygnus who have worked to
develop this device. It is only through their single-
m nded focus and comm tnent over seven |ong years that
we are able to be here in front of this panel today.

VW' ve been driven by the many letters and
comments, simlar to the ones you ve heard this
nor ni ng.

The G ucoWatch Bi ographer was devel oped to
address a critical unmet need for addi ti onal
i nformati on about glucose |evels -- sonething that has
been desperately needed but until now unattai nable.
W are pleased to provide this inportant new tool to
the mllions of Anericans living wth diabetes.

|'ve asked Dr. Neil Ackerman, our Senior
Vice President of Research and Developnent and
Scientific Affairs, to act as the noderator for this
sessi on.

Nei | ?
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DR ACKERVAN Dr. N pper, D. QGutman,

menbers of the panel, l|adies and gentlenen, we'd like
to thank the Division of Cinical Laboratory Devices,
though we are especially appreciative for this
division for scheduling this panel review only siXx
nonths after receiving a very conplex and vol um nous
PVA.

| would like now to introduce the nenbers
of the Cygnus team They're on the screen behind you.

| will serve as the noderator for this
t eam Dr. Kenneth Pitzer, Vice President of Product
Managenent, is a nenber of this team He's a nenber
of the conpany, as is Dr. Russell Potts, who is Vice
Presi dent of Research at Cygnus.

In addition to these two enployees, we
have Dr. Steven Edelman, the Associate Professor of
Medicine at UCSD School of Medicine, Division of
D abetes and Metabolism wth a joint appointnent at
the Veterans Admnistration Medical Center. Dr .
Edel man is a consultant to the conpany.

And our last -- primary speaker wll be
Dr. Lois Jovanovic. She is a Director and Chief
Scientific Oficer at the Sansum Medical Research
Institute and a clinical professor of nedicine at the

Uni versity of Southern California.
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| have listed the other nenbers of the
Cygnus team | will not go through them individually,
but they have all been nmajor contributors to this

program VW have a conbination of both enpl oyees as
well as consultants to the conpany. W'll rely on
their skills later during the Q%A

These are the trademark devices that wll
be nmentioned in the course of today's presentation.

The agenda for today is also presented on

the screen. Firstly, Dr. Pitzer will provide a device
description and will also provide the intended use.

Dr. Russel | Potts wll review our safety and
ef fecti veness studies. Dr. Edelman will then provide

a clinical perspective on the use of the biographer.
And, lastly, Dr. Jovanovic wll describe her clinical
experiences with this device. She is one of our
clinical investigators.

As we wll explain in our presentation,
the d ucoWatch Biographer is fundanmentally different
from any of the present neters that are avail able.
The differences introduce both new benefits and new
risks. As a consequence, we are proposing three
specific steps to address these ri sks.

Firstly, the device will be available only

by prescription. Secondly, it wll [|abeled for
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adjunctive use with standard hone nonitoring systens.
And, lastly, we will be providing extensive education
for both the professionals and the patients for the
use of this device.

Dr. Pitzer will expand on these issues in
his presentation of the device description.

Dr. Pitzer?

DR PITZER Good nor ni ng. ["m Ken
Pitzer, Vice President of Product Managenent at
Cygnus.

M/ presentation will address the intended
use, the device features, procedures for use, and an
overview of the technology used in the @ ucoWtch.
But, first, I'd like to discuss sone context and
provide one illustration of how the @ ucoWtch
Bi ographer can detect trends and track patterns in
gl ucose | evel s.

Over the last 20 years, self-nonitoring of
bl ood gl ucose has becone an integral part of diabetes
managenent . The current practice is to perform
several blood glucose tests per day, typically one to
four. Self-nmonitoring, however, is not wthout
[imtations.

The report of a consensus conference

convened by the Anerican D abetes Association in 1993
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noted a decrease in accuracy at both low and high
glucose concentrations, a wde variety in device
performance, a dependence on operator technique, and
problens with quality assurance.

A critical limtation is that patients
only obtain glucose readings when they renmenber to

test and take the necessary tinme away from daily

activities. Most current testing is perforned before
neals and at bedtine. These relatively infrequent
neasurenents provide only limted information about

gl ucose | evel s.

The |imtations of current and frequent
testing can be appreciated with a sinple exanple.
This chart shows the pre-neal blood glucose results.
| don't know if this is going to reach. Here, 80
before lunch and 121 before dinner. And these are
from an actual subject during a honme environnent
st udy.

Note that this subject appears to have
relatively normal glucose results before both |unch
and di nner.

Wth the d ucoWatch Biographer, readings
are perfornmed automatically and non-invasively after
one finger stick test, which is used for calibration.

This chart shows the calibration blood glucose val ue,
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which is this purple dot here. If | can hold ny hand
steady, you mght be able to see it.

(Laughter.)

Along with all of the d ucoWatch readings,
which are shown in the blue line, which you can see
here, up and down throughout the day. This is from
the sane subject on the sane day in the hone
envi ronment st udy.

The biographer results showed that this
subject, in fact, has quite high glucose |evels after
| unch. You can see here consistently above 240
mlligrans per deciliter for several hours. This is a
very different pattern than that seen with only the
pre-neal bl ood gl ucose tests.

As shown in this exanple, the d ucoWtch
Bi ogr apher provi des information that i's quite
different from the testing results that patients and
professionals are used to. For this reason, we have
prepared initial device labeling in a conservative
manner .

The intended use is shown on this slide,
and I'd just Iike to read it verbatim "The
d ucowatch Biographer is a glucose nonitoring device
intended for detecting trends and tracking patterns in

glucose levels in adults, age 18 and older, wth
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di abetes. This device is intended for use by patients
at honme and in health care facilities. The d ucoWatch
Bi ographer is intended for use as an adjunctive device
to supplenent, not replace, information obtained from
standard home gl ucose nonitoring devices."

So what does this intended use nean?
There are two key concepts to understand. First, is
the idea of detecting trends and tracking patterns.
Trends are acute changes in glucose |level detected as
an individual goes about their daily routine. At any
time, the user can check the biographer readings from
the last few hours with the touch of a button

In addition, the device wll sound an
alarm to notify the user of trends in glucose |evels
that require their attention. Finally, by [Iooking
retrospectively at the readings from an entire
bi ographer use, perhaps from several days in a row,
patients and health care professionals can exam ne
| onger termpatterns in glucose |evels.

The second thing to wunderstand is the
concept of adjunctive use. This means that the
bi ographer results are to be used in conbination with
information obtained wth standard blood glucose
testing. Specifically, patients using the biographer

must perform a blood glucose test, first, to calibrate
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the ducowatch Biographer; if the patient has any
symptons of low or high blood glucose that do not
match the biographer readings, before naking an
insulin dose determ nation based upon gl ucose
nonitoring results; and if the patient questions the
results fromthe biographer.

How can we ensure that this unique device

is used appropriately? First, as Dr. Ackernman
nment i oned, t he bi ogr apher i's pr oposed as a
prescription device. Prescription status wll

restrict use to those patients selected by physicians.
Physicians and other health care professionals wll
al so have an opportunity to determne the training
needs of each patient and then individualize the use
plan for the device based upon the wunique patient
situation. The health care teamwll also be able to
foll ow up on device use by patients over tine.

Second, Cygnus i's conmtted to an
extensive education program for both patients and
heal th care professionals. I ncluded in your briefing
materials are proposed versions of a user's qguide,
instructional videotape, and quick reference guide.
W have several other educational itens already in
devel oprent .

In addition, we have agreed to develop a
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mechanism to ensure that each patient understands the
key safety information before they use the device.
Such an approach has been used wth other novel,
first-of-a-kind, hone testing products.

Finally, Cygnus wll provide continuing
support for patients and professionals, to answer
guestions and to reinforce appropriate use. This wl]l
take the formof both a technical services hotline and
an interactive web site.

| would now like to turn to a description
of the device features. Wth each application, the
d ucowatch  Biographer provides automatic readings
every 20 mnutes for a 12-hour period. The nonitoring
period follows a three-hour warrmup period and a single

point calibration using a finger stick test result.

An audible alarmw |l sound in response to
high, low, or rapidly declining glucose |evels. Bot h
the high and Ilow glucose alert levels can be

custom zed for each user and changed whenever
appropri ate.

The device wll store the last 4,000
gl ucose readings, including the date and tinme of each
r eadi ng. This provides the opportunity for exam ning
acute trends and long-termpatterns in glucose |evels.

The d ucowatch Biographer is shown in
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t hese two photographs. The device is powered by a AAA
battery, which goes here into the battery conpartnent.
And it's operated with four function buttons that you
see on the face of the device.

The device uses a liquid crystal display
with two rows of characters, the main display here,
and the upper display, which is hard for ne to see
fromhere, but it's above the |arge nunbers.

On the back of the biographer, there are
two netal probes that serve as perspiration detectors.
Those are shown there. Two little metal probes.
These detectors are part of an extensive system of
data integrity checks that are incorporated into the

devi ce design and operation

Each appl i cation of t he d ucoWat ch
Bi ographer requires a single-use disposable conmponent
called the AutoSensor. This diagram shows the
multiple layers that nake up the AutoSensor. The base
is a plastic tray that snaps into the back of the
bi ographer. A series of electrodes are screen-printed
on a plastic sheet that is anchored to the tray.

Two hydr ogel col l ection di scs are
contained in an adhesive pad, which nakes up the outer
| ayer of the AutoSensor. Renovabl e protective liners

are placed in between the electrodes and the adhesive
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pad -- that's protective |iner nunber one -- and on
the outer skin contacting surface of the adhesive pad,
nunber two here with the blue tab.

Next, | wll show you how a patient wll
apply and operate the d ucoWatch Bi ographer. The
first step is to renmove an AutoSensor from the pouch
in which it is provided. Next, an accessory device
called the AutoSensor press is used to prepare the
Aut oSensor for use.

The Aut oSensor shown here is inserted into
the press, and the press is held closed for ten
seconds. This leads to uniform contact between the
gel discs and the el ectrodes.

The AutoSensor is then snapped into the
bi ographer using the indexing tab. The biographer can
be worn on the inner or outer surface of either
forearm An area without significant hair should be
sel ected, or the hair shaved before application. An
al cohol wipe is used to clean the selected site.

The biographer is then placed on the
selected site, and the watchband secured, just like a
wri st wat ch.

The user presses the start button, which
is this lower left-hand button, to begin the three-

hour warnup peri od. The warnmup is required for
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equilibration of the interface between the skin and
t he device. This equilibration nust occur before
calibration can be perforned. The Ilength of the
warmup period was determ ned based upon feasibility
study results.

After three hours, the alarm wll sound
and the display will show the nessage CAL. During the
next five mnutes, the wuser nust perform a finger
stick test with a traditional neter and enter the
results into the biographer. The calibration blood
gl ucose value nust be between 40 and 280 mlligrans
per deciliter.

This calibration procedure accounts for
variability in skin perneability between individuals
and between sites on the arns of each individual user.

If the user prefers not to calibrate at this tinme, or
is unable to conplete calibration within five m nutes,
the initial calibration period can be skipped. The
five-mnute window will then repeat every 20 m nutes
until the user conpletes the calibration. However, no
glucose readings will be reported to the user until
calibration is conpleted.

After calibration, the biographer wll
conplete a reading every 20 mnutes. This photo shows

a glucose result of 95 mlligranms per deciliter, which
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was conpleted at 10:55 a.m The tine is in the upper
di spl ay.

The arrow here on the right pointing down
notifies the user that this result was at |east 18
mlligrans per deciliter, or one mllinole per liter
bel ow t he preceding result.

The neasurenent range for the device is 40

to 400 mlligranms per deciliter. Results outside this
range will cause the alarm to sound, and the display
will show less than 40 or greater than 400. At any

tine, the user can check the current trend in their
gl ucose levels by sinply pressing the up button, which
is this button here in the upper right, to scroll back
t hrough the nenory of gl ucose readi ngs.

A series of data integrity checks are
perforned on each reading before the glucose result is
cal cul at ed. Suspect readings are skipped, and no
gl ucose value is reported to the user.

These photos show what happens if the
perspiration detectors i ndi cate excessi ve
perspiration, as neasured by a <change in skin
conductivity. The display will alternate between the
nmessage SKIP, shown here in the upper left, and the
nessage PRSP, for perspiration, shown here on the

| ower right. The audible alarm wll also sound
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because perspiration may be due to hypogl ycem a.
This data integrity check is necessary

because perspiration includes glucose and may confound

t he bi ographer readings. Once the skin conductivity
returns to normal, glucose nonitoring will resune.
The audible alarm will also sound if any

reading is above the high alert level or below the | ow
alert level, or if the reading is 35 percent or nore
bel ow the preceding reading. These photos show a | ow
gl ucose alert situation.

The display wll alternate between the
nmessage LOW here in the upper left and the glucose
result; in this case, 65 mlligrans per deciliter.

| would now |like to discuss the technol ogy
utilized in the d ucoWatch Biographer. The gl ucose
sanmple is collected using the process of reverse
iontophoresis. This entails the application of a |ow
| evel electric <current across intact skin. In
response to this current, charged ions nove through
the skin towards the anode and cathode. We've tried
toillustrate that here with these arrows.

A ucose and other neutral species are
transported by convective or electro-osnotic flow and
are collected primarily at the cathode.

Relative to a blood glucose neter, this
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procedure results in a lower glucose concentration,
but in a much cleaner sanple. Only small conpounds
pass through the  skin, and many potentially
interfering species are collected predom nantly at the
anode because they are negatively charged. You see
that here with things |ike ascorbate or urate, which
go only to the anode. The biographer glucose readings
are based only on the signal generated at the cathode.

The glucose is <collected in the gel
collection discs, which consist of a hydrogel matrix
containing the enzyne glucose oxidase. Usi ng
conventional electrochem cal detection, the collected
gl ucose reacts with oxygen in the presence of glucose
oxi dase to form hydrogen peroxi de and gl uconi c aci d.

When the platinum biosensor is activated,
the hydrogen peroxide reacts and releases two
el ectrons, which are neasured by the biosensor. Thus,
one nolecule of collected glucose yields one nol ecul e
of hydrogen peroxide, and subsequently two electrons
whi ch are measured by the device.

As | described previously, the d ucoWtch
bi ographer provides a reading every 20 m nutes. The
20-mnute nonitoring process is shown schematically on
this slide. First, a glucose sanple is collected over

three mnutes. The collected glucose is then neasured
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over the next seven m nutes.

This process is repeated, and, finally,
the data integrity checks are performed. Only then is
the glucose result <calculated based on the tota
signal fromthe two seven-m nute neasurenent periods.

An algorithm uses t he user-entered
calibration value and the total biosensor signal to
cal cul ate each gl ucose reading. This 20-m nute cycle
is repeated throughout the 12-hour nonitoring period.

This procedure creates an integrated or tine-averaged
gl ucose neasurenent, in contrast to the instantaneous
nmeasurenent provided by a traditional blood glucose
neter.

| would now like to return to the 1993 ADA
consensus conference on self-nonitoring of blood
gl ucose. The consensus report included a discussion
of the future of self-nonitoring. In this section,
the authors comented that technology now on the
hori zon has the potential to nonitor blood glucose
| evel s on an al nost-continuous basis. Such increased
nonitoring is likely to inprove glycemc control while
at the same tinme decreasing hypogl ycemc risk.

Six years later, the d ucoWatch Bi ographer
offers an inportant step towards achieving this

vision. To appreciate the value of this device, it's
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important to wunderstand six key aspects of the
readi ngs provided by the G ucoWatch. Thi nk of these
as design specifications.

The results provided by the d ucoWatch
Bi ographer are frequent, aut omati c, non-i nvasi ve,
ti me-averaged neasurenents of transdermally extracted
glucose that are calibrated to blood glucose. Through
t hese specifications, the GucoWwatch is able to detect
trends and track patterns in glucose |evels.

The result is nore information, something
that people with diabetes and the professionals who
care for them have been seeking for many years.

This concludes the device description.

The next speaker will be Dr. Russ Potts.

DR. POITS: Good norning. I"m Russ Potts
from Cygnus. | would also like to thank you for this
opportunity to present our results. W've all |ooked

forward anxi ously to this day.

M/ presentation will be divided into three
parts: a discussion of the non-clinical results,
showing safety and Ilinearity in the {ucoWatch
Bi ogr apher. I will then cover the clinical results.

The PMA which vyou've reviewed in front of you
contained an extensive presentation of results from

the pivotal clinical trials.
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Due to the tinme limtations of this
presentation, | wll focus nmy conmments primarily on
ef fectiveness results in the hone environnent study.
Keep in mnd, however , that the PMA contains
information on such topics as biographer precision,
conparison to honme blood glucose neters, a six-week
extended wear study, and irritation and sensitization
studies. Finally, then, I will end with a summary and
concl usi on.

The biographer was subjected to an

extensive battery of nedical equipnent tests. You see

a list of them here. These included eval uations of
t he envi ronment al characteristics as wel | as
el ectronic and software performance. Time does not

allow nme to go into these studies. But, to sumari ze,
t he biographer exceeded standards in all of these
t ests.

The performance of the biographer was
assessed by nmeasuring linearity 1in response to
changing glucose |evels. This was determned by
extracting glucose through human cadaver skin using a
bi ographer and a benchtop apparatus as depicted here
-- human skin with the watch and a gl ucose sol ution

In these experinments, the biographer was

pl aced against human skin that was profused on the
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dermal side wth solutions of buffer containing
glucose. Five concentrations were used. These are 0,
50, 100, 300, and 500 milligrans per deciliter.

This study sinmulates human use under
glucose clanp conditions without putting a subject at
risk or disconfort. Shown in this slide are the
results obtained with six different biographers, each
with a different skin sanple.

Each plot shows the biographer's signal,
shown here as nC versus the subcutaneous or subder nal
gl ucose concentration under the skin. As can be seen
these results are linear over the range tested. In
all cases, R squared exceeded .96, and the intercept
is zero.

Not e, however, that the slopes differ by a
factor of two to three. This reflects variability in
gl ucose perneability in human skin. Skin variability
fromsite to site and person to person is seen in al
human subjects. It is the largest source of variation
in the biographer's signal.

To account for this individual variability
in skin perneability, a single-point calibration
method is used. For exanple, for these studies, we
used a value at 100 mlligrans per deciliter to

determine a calibration factor. Quite sinply, this
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factor is the ratio of the glucose concentration to
t he bi ographer signal.

Al'l ot her biographer mneasurenents shown on
here have then been scaled by that val ue. One can
conclude from these results that the biographer
response is linear from zero to 500 mlligrans per
deciliter, with a slop near unity and intercept near
zero and R squared that exceeds .99. These results
denmonstrate clearly that the biographer readings are
I inear and accurate in this range.

Let me now turn to the pivotal studies. |
wil | summarize results obtained in the pivotal
clinical trials submtted in the PNA Note that the
results of earlier feasibility trials have already

been published in peer review journals.

This part of ny presentation will involve
four parts. Il will begin with a discussion of the
clinical protocols. Then | wll report the paired

point results, with particular enphasis on analysis by
gl ucose range. In addition, | wll describe the use

of frequent automatic readings to provide an early

warning of |ow glucose |evels. Il will then cover
safety evaluation involving skin irritation and
sensitization. And, finally, I'lIl end with overall

concl usi ons.
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Let me now describe the clinical protocols
used in these pivotal studies, and there are a nunber
of general aspects that are comon anong all of these.

These include, first, the biographer was applied, and
iontophoresis was initiated, at elapsed tinme zero.
After three hours, a single glucose value obtained
with a traditional meter was entered into the
bi ographer as a calibration point.

For the next 12 hours, the biographer
produced up to three neasurenents per hour. In al
studies, neither the patient nor we, the sponsor, saw
the data. Furthernore, patients were required to make
one or two blood finger stick nmeasurenments per hour at
a time corresponding to the biographer mneasurenent.

After operati on, the  bi ographer was
renoved and the skin was examned for irritation by
the «clinical staff. Al l bi ographer data were
downl oaded at an independent clinical data managenent
conpany. These data were nerged wth the
correspondi ng bl ood glucose values and then anal yzed.

Thi s i ndependent conpany, not the sponsor, controlled
t he dat a.

The data were analyzed using an algorithm
and data integrity checks that were predeterm ned by

an i ndependent set of data.
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Finally, all paired data are accounted for
in this analysis. None were renoved.

The pivotal study submtted in the PMA
were obtained using a denographically broad group of
test subjects, insulin-using diabetic patients. There
were 473 unique subjects. These subjects provided
over 1,400 biographer use applications. About two-
thirds of the subjects were Type 1, and about one-
third were Type 2.

Slightly nore than half of the study

popul ation was female. It was a broad ethnic
diversity, including representative populations of
caucasi ans, African-Anmericans, Latinos, as well as

Asians and Native Anmericans. This test population is
| arge and denographically representative of Americans
with di abetes.

There are four primary neasures used to
eval uate the biographer perfornmance. They differ in
the environment used, the calibrating and conparative
device used, and the duration of study. These range
from the accuracy protocol shown here in a controlled
clinical setting, all the way to the honme environnent,
whi ch was actual hone use.

W also evaluated the device in a

simulated hone environnent where subjects were
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required to be in the clinic only at tinmes where bl ood
sanpl es were obtained. The duration ranged from a
single use to five days of consecutive use.

Note also in a separate study, which |
won't discuss today, subjects wore the biographer
every day for six weeks.

In addition, a variety of honme neters and
| aboratory devices were tested, shown here. Note that
in all studies measures of capillary whole blood were
used for both calibration and conparison. The hone
envi ronment study invol ved actual hone use.

The One Touch Profile neter was used as
both a calibrating and conparative device. Subj ect s
were given one biographer to be wused on five
successive days, and there were no restrictions on
activity or exercise.

Let us now turn our attention to how we

neasure the biographer performance. The bi ographer is

different from standard hone glucose neters. The
glucose sanpling nethod differs. As. Dr. Pitzer
explained earlier, the biographer results -- the

bi ographer neasures a tine-averaged value of glucose
in extracted interstitial fluid, while traditional
devi ces have neasured i nstantaneous bl ood val ues.

The nature of the results also differ.
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The bi ographer provides tracking, which results from
frequent automatic glucose values. Traditional neters
nmeasure glucose at discrete, independent tines. The
lag time between the blood and corresponding blood

bi ographer neasurenents nust, therefore, be taken into

account.

The per f or mnce st andar ds differ.
Standards are well established for discrete, paired
gl ucose val ues. However, no standard exists for
nmeasuring trends. The benefit of frequent ratings

nmust, therefore, be taken into account.

Let's start wth a discussion of the
paired netrics because that's what is traditionally
used, and it's easiest to understand. Keep in mnd
there are sone |imtations to paired point analysis,
however .

In all studies, accuracy was judged using
pai red biographer and blood glucose val ues. These

pai red points were analyzed using a variety of tools,

and these include error -- error really defined as
di fference -- between the biographer and bl ood gl ucose
val ue.

We also neasured relative error and the
mean -- or, excuse nme, the absolute value of the

relative error.
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Here is an exanple of an analysis fromthe
hone environnment study, and you can see in this
circled area here at about six hours the biographer
value was about -- was 245 mlligrans per deciliter
while the conparative value about 15 mnutes earlier
was 282. Hence, the difference between these two
values is negative 37 mlligranms per deciliter.

The relative error is determned by
dividing that difference by the conparative value and
resulting in a value of negative 15.1 percent. The
absolute value of the relative error, therefore, 1is
positive 15.1 percent.

The mean value for these paraneters was
then determined for all data pairs. For this
particular subject day, the nean error was 18.1
percent, the nean relative error was 9.6 percent, and

the mean absolute value of the relative error was 14.9

per cent.

Accuracy was al so judged using correlation
t echni ques. These include a Demng regression
anal ysi s. W chose Demng because it accounts for
variability in the conparative value. W also

estimated the <correlation coefficient and used the
Clarke error grid analysis, which divides the

correl ation pl ots into regi ons of cl i ni cal
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i nterpretation.

The C arke error grid di vi des a
correlation plot into five regions. Region A, shown
here in the center, represents glucose values that
deviate from the conparative value by less than 20
percent. O are less than 70 mlligranms per deciliter
when the conparative value is less than 70 mlligrans
per deciliter.

The B region, outside of the A represents
values that deviate by greater than 20 percent, but
lead to a benign or no treatnment. To quote the paper,
Regions A and B are considered clinically acceptable.

Region C are described as those regions --
those points where -- that would overcorrect an
accept abl e gl ucose, shown here. And up above.

Region D is described as those val ues that
would result in a dangerous failure to detect and
treat. Region D values below 70 mlligrans per
deciliter, right down in here, are particularly conmon
anong all glucose devices. Many hone neters have up
to 20 percent of |ow blood glucose points in this
region.

Region E is described as those points that
would result in erroneous treatnent. The data shown

here, the red dots, are the sane data that |'ve shown
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you on the previous slide. As you can see, the Dem ng
Li near Regression for these results yields a slope of
1.1, an intercept of 0.1 mlligrans per deciliter, a
correl ation coefficient of 0.85.

In addition, 100 percent of the data or
paired points fall within the AB region of the d arke
error grid.

W use a variety of different performance
netrics, since no single statistic can adequately
descri be the accuracy of the biographer. In addition,
very inportant, none of these metrics can capture the
sequential nature of the readings, which provide
i nformati on about gl ucose trends.

As | describe earlier, what is neasured
and how performance is assessed differs substantially
fromwhat is done with traditional nmeters. In studies
using a conventional nonitor, a single blood sanple is
di vided between two test devices. Thus, this single
split sanple is obtained at one tine.

By contrast, studies using the d ucoWatch
Bi ographer require two different sanples obtained at
two different times. In these studies, an
i nstant aneous bl ood glucose value is conpared to a
bi ographer value obtained from interstitial fluid,

effectively averaged over approximately 15 mnutes
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into a single val ue.

In addition, there are errors associated
with the conparative device which do not reflect the
true performance of the biographer.

The sources of difference between the
bi ographer and bl ood glucose readings are sunmarized
her e. The first two are clearly relevant for the
assessnent of the biographer performance, and they
include error due to the device itself and the
calibration procedure.

There are also sources of error unrelated
to in-use perfornmance. Most notable anobng these are
error associated with the conparative device, and 1’|
speak to this in a nonent. In addition, the process
of a conparison also includes effects of the kinetics
between the blood and interstitial fluid glucose
| evel s.

The conparison nmethod also introduces
error due to the difference between the tine-averaged
nmeasurenent and the instantaneous bl ood glucose test.

These latter, although inportant for understanding
how to use the device, they experinentally obscure the
actual anal ytical perfornmance.

Thus, when results are reported as error,

it should be nore correctly described as difference.
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And only part of the error is due to the biographer.

| would now like to go into sone details
on the results of the honme environnment study, since
this represents an evaluation under the intended use.

Followng that, | wll summarize results from sone
ot her studi es.

Let ne just briefly remnd you of the
protocol in the home environnment study where subjects
used the biographer at hone for five consecutive days.

In this study, subjects were allowed full freedom of
activity. They wore the biographer indoors, outdoors,
soneti nes even during sports activities.

In addition, these studies were perforned
at a geographically diverse series of clinical sites,
including those in areas of high relative humdity as
wel | as high altitude.

In this study, subjects were required to
make their own blood glucose neasurenents using a One
Touch Profile neter. One blood neasurenent was
obtained at three hours and used for calibration. And
one bl ood neasurenent was taken per hour thereafter.

Keep in mnd that blood neasurenents had
to be obtained within plus or mnus a five-mnute
window to be paired wth, and conpared to, the

bi ogr apher val ue obtained 15 m nutes | ater.
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Subjects were required to apply, operate,
and renove the biographer. Instructional materials
and training were provided at the beginning of the
study and a health hotline was available to answer
guestions anytine during the study.

There were no restrictions on activity
other than not getting the device wet, such as
swi mm ng or bat hi ng.

In this slide, " ve sel ect ed Si X
representative elapsed tine profiles out of the 420.
You have these in front of you. These results span a
range of performance.

The plot shown here in the upper right
shows nmean absolute relative error of seven percent,
correlation of 0.97, and 100 percent of the data are
in the AB region. Cearly, everyone would agree that
this is a very successful exanple of accuracy and
tracki ng.

As you progress through these results,
however, values for nmean absolute relative error
correlation in AB vary. For exanple, the graph in the
lower left shows a correlation coefficient of 0.31,
and 75 percent of the data in the AB region

From these values alone, one would

conclude that this was a poor perform ng biographer
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Look at the graph, however, and this suggests that the
bi ographer is «closely tracking blood glucose.
Simlarly, look at the graph in the |lower right here,
which has a nmean absolute relative error of 49
per cent .

Now, however, the correlation coefficient
is 0.89, and 100 percent of these data fall in the A
plus B region of the error grid, both of which are
qui te respectabl e nunbers.

These exanmples clearly illustrate ny
earlier point that no single statistic can adequately
capture the performance of the biographer. Rat her,
these various netrics, along with visual inspection,
are necessary to judge tracking.

I"d now like to discuss an analysis of all
of the paired data in the hone environment study.
This data set consists of nearly 3,000 data pairs. A
correlation analysis of these data shows a Den ng
slope of 0.95, an intercept of 12.6 mlligranms per
deciliter, and a correlation coefficient of 0.80.

These results denonstrate t hat t he
bi ographer values correlate with the One Touch Profile
nmeasures of blood gl ucose. In addition, as you can
see, these data are superinposed on the Carke error
grid.
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The results of this error grid analysis
show that 94 percent of the paired points are in the
clinically acceptable A plus B regions, while only
three out of nearly 3,000 points are found in the
E region.

An analysis of the error statistics 1is
also wuseful, and it shows a nean error of 4.6
mlligrans per deciliter, and a nmean relative error of
seven percent. These values provide an estimte of
the tendency to read high or low relative to the
conparati ve neter

The scatter in the data is characterized
by the standard deviation of the nean error, which is
43.2 mlligrans per deciliter, and the nmean absolute
relative error, which is 21 percent.

Anot her means to determ ne the biographer
performance is to neasure the bias at various blood
gl ucose concentrations. The bias hypothesis was
est abl i shed before beginning analysis of the results.

Bias for this analysis was defined as the difference
fromthe Dem ng regression |ine.

The hypothesis tests whether the bias is
less than 15 mlligrans per deciliter, below 100
mlligrans per deciliter, and less than 15 percent at

greater than or equal to 100 mlligrans per deciliter.
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The results shown here for five different decision
| evel s show that the bias and 95 percent confidence
intervals are within the proposed Ilimt at each bl ood
gl ucose concentrati on. The bias was significantly
less than that in the pre-specified limts.

Here are sone details of the four studies
used to judge perfornmance. The mean error, the nean
relative error, the slope and intercept, neasure the
tendency to read high or lowrelative to a conparative
val ue. In total, nore than 13,000 paired data points
showed that the results were simlar across al
prot ocol s.

Overall, the nmean error is five mlligrans
per deciliter or less, and the nean relative error is
seven percent or less. In addition, the slope is near
unity, and the intercept was 13 mlligrans per
deciliter or |ess.

These results, | want to enphasize, are
conparable to performance generally seen for hone
bl ood gl ucose nonitors. For exanple, in honme nonitors
used in our clinical studies, the nean relative error
was in the range of three to 10 percent.

In addition, measures of data scatter were
simlar throughout the studies. For exanple, the nean

absolute relative error was 21 percent or |ess, and
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nore than 94 percent of the data were in the AB region
of the error grid.

By contrast, only one-tenth of one percent
-- that's one in 1,000 -- of the points, at nost, were
found in the E region. Note also a conparison between
the YSI and HenoCue neasurenents uses conparative
nmeters in these two hone sinulator trials. Al
neasures of scatter are better with the YSI. If you
| ook at the values here, conpared to the HenoCue, al
neasures are Dbetter. This is due to the |[|ower
technique -- the lower error of the YSI technique used
for the conparative val ues.

Note especially the MARE of 17 percent and
the error grid of 98, conpared to the val ues obtai ned
wi th the HenoCue. In conparison, hone neters -- hone
nmeters used al one -- show nean absolute relative error
in the range of 11 to 13 percent when using split
sanple in a laboratory environnent.

Finally, it's inportant to note that in
these studies, on average, nore than 25 neasurenents
were obtained for each biographer use. This far
exceeds what's obtained with blood neters.

So far, 1've presented sumaries of data
using nmean values. O course, there is a distribution

performance which is not obvious from nean values. O
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primary concern to the sponsor and the reviewers is
performance at the |ower end of evaluation, which can
be cal |l ed poor tracking events.

In this slide, |1've attenpted to convey
the results of wvarious analyses of poor tracking.
These anal yses include both point and biographer use
eval uati on. For exanmple, as shown earlier, six
percent of the points |lie outside the AB region of the
error grid.

On the other hand, nearly 14 percent of
the points have nean absolute relative error greater
than 20 percent, and correlation less than .9, and
A plus B less than 90 percent. Depending on the
criteria selected, the values for poor tracking range
fromless than one percent to greater than 20 percent.

This slide shows three exanples anpong the
worst of the honme environment study, based on the
criteria |listed bel ow And they are E greater than
30, and Rless than .8, and A plus B |l ess than 90.

In the far left, we see a biographer that
is reading high and shut off early. In the mddle,
t he bi ographer reads a bit | ow

The final slide actually shows one of the
points in the E region, although in this case this

error may be due, in fact, to the conparative neter.
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Al'l hone glucose nonitoring systens have sone error
that can lead to inappropriate decisions. All

Thus, the issue is not whether there is no
risk, but, rather, what is the risk relative to
current nmedical practice of just a few neasurenents
per day? Moreover, what is the risk relative to the
added benefits of the additional information provided
by the bi ographer?

Clearly, evaluating performance by gl ucose
range is «crucial to the proper -- this proper
assessment of risk and benefit. Thus, | wll turn to
an analysis of performance stratified by glucose
range.

First, I would like to show the results
stratified wvertically by blood glucose as shown
schematically on the left here. This is an analysis
suggested by the FDA. Then, | would like to show you
the results obtained when one stratifies horizontally
based on the biographer glucose, shown schematically
on the right.

In the home environment study, an analysis
of the error grid distribution by blood glucose range
shows that nore than 90 percent of the data fall in
the A plus B region, except in the |low blood glucose

range. In this range, 63 percent of the points are in
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the A plus B, and 36 are in the D region.

An analysis of the absolute error or
absolute relative error by blood glucose range is also
useful . The criteria used are shown here. The
absolute value nust be less than 20 mlligranms per
deciliter at blood glucose values below |ess than 80
mlligrans, or the absolute relative error nust be 30
percent at all other blood glucose val ues.

This shaded area on the left are the
results that | showed you in the previous slide, while
the absolute error results are shown in the right-nost
col um. These results show that over nost of the
bl ood gl ucose ranges evaluated, 70 percent or nore of
the points satisfied the criteria.

Note, however, in the |ow glucose range
45 percent of the points satisfied the criteria.
These results were obtained, as pointed out up above,
using the One Touch as a conparative neter. Thus,
performance reflects both error in the biographer and
t he One Touch neter.

To put error due to the conparative neter
in perspective, let's |look at what we call the
| aboratory nethod conparison study. In this data set,
a One Touch was used as a calibrating neter, as you

woul d expect in the home use, but the YSI was used for
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all conparative glucose val ues.

These results were obtained in a hone
simulated protocol, which allowed the subjects ful
freedom of activity between the tinmes they were
supposed to show up at the lab for a nmeasurenent. The
results obtained in the honme environnment study, which
| presented in the last several slides, are shown in
this shaded area for conparison

These results show that even at the |ow
gl ucose values, the |ow glucose range, the nunber of
points in the AB region increases from 63 to 81, and
the values in the D region decrease from 36 to 19
sinmply by using the YSI as a conparative neter.

Simlarly, the points within 20 mlligrans
per deciliter at blood glucose values below 80
mlligrans per deciliter increased from 45 percent to
67 percent, sinply using the YSI. Overall, the
performance i ncreased from76 to 86 percent.

In every metric evaluated, at every bl ood
gl ucose range studied, performance of the biographer
was better when the YSI was used as the conparative,
not calibrative device. These differences denonstrate
the effect of having a nore accurate neter, such as
the YSI, when naki ng conparative neasurenents.

Even with the nore accurate conparative
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nmeter, the results continue to show |ess robust
performance of the biographer at |ow glucose range.

What are the inplications of t hose
results? One question posed by the FDA to the panel
is: Should real-tine readings for |ow glucose val ues
be replaced with an error code? To investigate the
potential value of such a change, the stratified
anal ysis nust be repeated with stratification based on
bi ographer glucose range, as shown schematically on
the right.

This approach is necessary because during
actual use the user does not object conparative bl ood
glucose values. |It's not possible to Iimt biographer
use to occasion when blood glucose value is below 80
mlligrans per deciliter.

A possi ble approach would be to Iimt the
readout to those occasions when the biographer glucose
val ues are greater than 80 mlligrans per deciliter.

Il will now show you why such limtations
are actually not beneficial.

When the sane hone environnent study error

grid is stratified by biographer glucose range, you

see that nore -- 91 percent -- 90 or nore percent of
the data are in the AB region, and 91 percent, in
particular, in the range of 40 to 80 mlligrans per
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deciliter. By contrast, only eight percent are found
in the D region.

More inportantly, these results show that
the data are wequally reliable across the entire
bi ogr apher neasurenent range.

An analysis of the absolute difference or
absolute relative difference shows -- also shows that
over each biographer glucose range, 69 percent or nore
of the points satisfy the criteria. These are the
data that | showed you a nonment ago on error grid, and
these are the difference val ues.

Once again, there is no dependence on
gl ucose -- biographer glucose range. Mor eover, the
results of these anal yses show even better performance
when the YSI is used as the conparative neter. Al of
these values increased to greater than 80 percent if
that YSI is used as a conparative neter.

Hence, when the error grid or absolute
error distribution are eval uated by biographer gl ucose
range, there is no evidence of poor perfornmance at |ow
val ues. Thus, there is no safety or effectiveness
benefit to |imting biographer neasurenent range.

What, then, is the inplication of the |ess
robust bi ographer performance at |ow blood glucose

range? Detection of low blood glucose is a major
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problem for many patients with diabetes. Wth current
nmedi cal practice of just a few blood glucose tests per
day, many |ow bl ood glucose events are not detected
because no test is perforned at the appropriate tine.

The bi ographer performance at |ow bl ood
glucose nust be evaluated relative to the frequent
absence of information with conventional testing.

Let us, therefore, turn to a specific
analysis of the ability of the d ucoWatch Biographer
to detect |ow blood glucose neasurenents.

The frequent and automatic neasurenents of
glucose possible with the biographer provide the
potential for an early warning of |ow glucose. Usi ng
current blood glucose neasurenent technology, it's
difficult, in fact, if not inpossible, for patients to
predi ct |ow glucose events.

The d ucoWatch  Biographer provides a
method to alert the users to instances of Ilow or
rapidly declining glucose val ues. In addition, the
user and health care team can control the |ow glucose
setting used in the warning system The adjustable
low glucose alert determnes the circunstances and
frequency of alerts, as well as the nunber of what are
called true positives and fal se positives.

Thus, a tradeoff occurs between the
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sensitivity and the frequency of alerts to which the
user must respond.

It is comon to evaluate diagnostic
devices wusing what's <called a receiver operator
characteristic curve, or ROC curve. This provides a
neasure of the ability of a diagnostic test to
properly detect an event which actually occurs, called
sensitivity or true positive fraction, relative to
fal se detection in the absence of an event, called the
fal se positive fraction.

For the purpose of evaluating the |ow
glucose alert, hypoglycemc events were defined as
those instances where the One Touch neter showed
glucose values that were less than or equal to 70
mlligrans per deciliter. Note that this ignores any
error associated with the One Touch neter and assigns
truth to that val ue.

In the home environment study, there were
160 hypogl ycem ¢ events where correspondi ng bi ographer
data were avail able. An ROC curve was constructed
fromthose data, and it's shown in this slide.

These results show that, for exanple,
setting the alert level at 90 mlligrans per deciliter
-- shown here and that's this point -- or about 20

mlligrans per deciliter above the hypoglycenmc
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threshold, 62 percent of hypoglycenmic events are
det ect ed. In contrast, only six percent of the tine
did the biographer detect an event where glucose
actually exceeded 70 mlligrans per deciliter.

If the alert is increased to 100, shown
here and on the table, 75 percent of the hypoglycenm c
events were correctly identified. As would be
expected, this also leads to an increase in the false

positives to about ten percent.

Vell, you can see the ROC curve is then
constructed by taking all of these values -- 90, 100,
110, and so on -- and this is the ROC curve. The

overall results showed that increased sensitivity can
be obtained wth decreased specificity by sinply
changing the alert |evel.
In addition, as shown down here, these
results show an area wunder the curve of 0.91,
characteristic of a test with high diagnostic utility.
It's essential to note here that these results were
obtained with all data, all paired values from the
hone environnent study. Al'l  poor tracking events,
regardl ess of how they were defined, are included in
this anal ysis. And yet the results show the ability
to accurately detect hypogl ycem c events.

A conparison of the results obtained with
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finger stick bl ood gl ucose S really quite
i nstructive. An analysis of the blood glucose data
from the home environment study -- these are shown
here -- shows that if you nake two neasurenents per
day you would detect 14 percent of all hypoglycemc
events. |If you increase that to four measurenents per
day, you would detect 39 percent of all hypoglycemc
events.

By contrast, the biographer, with an alert
setting at 90, non-invasively detects 62 percent of
hypogl ycemic events wth only six percent false
positives. O course, increasing that value, the
alert value, it leads to the detection of a greater
nunber of | ow glucose events.

These results clearly denonstrate that the
bi ographer can detect a far greater nunber of |[|ow
glucose events than conventional blood neasurenents
taken even as frequently as four tines per day.

Finally, while time doesn't allow a
di scussion, 1'd like to point out that simlar results
were obtained for hyperglycemc alert at high glucose
results.

Now, let ne sunmmarize these effectiveness
results. There are accepted netrics for paired val ue

estimates of performance suitable for conventional

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

94

bl ood glucose neters. Using these netrics, the
bi ographer denonstrates conparable bias wth sonewhat
hi gher data scatter relative to the honme glucose
neters.

However, as 1've described, these nethods
underestimate the biographer performance and don't
descri be tracki ng.

Stratification of the results by glucose
range provides an estimate of performance at |ow
gl ucose. Wen stratified by biographer glucose
values, the results show that the perfornmance is
equi val ent across all glucose ranges eval uat ed.

Perhaps the nobst inportant assessnment of
the ability is the ability to detect trends and
patterns, and this conmes from an analysis of the |ow
glucose alert. These results -- and | repeat -- which
include all data show that the biographer can detect
low glucose events wth substantially greater
ef fectiveness than the standard practice of just a few
bl ood neasurenents per day.

Thus, the tracking ~capabilities, and
particularly the low glucose alert provided by the
bi ographer, far exceed what can be achieved wth
standard bl ood gl ucose nonitoring al one.

W submt t hat the benefits of t he
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d ucowat ch Bi ographer far exceed any ri sks.

Let nme briefly summarize the safety
st udi es. There were no serious adverse health
consequences that resulted from the wuse of the
bi ographer in any study. These results involved over
25,000 hours of wuse. Most patients experienced mld
to noderate skin irritation which resolved within a
few days after use. Only two percent had strong --
what's called strong or intense erythema. There were
no -- repeat no -- serious or severe skin reactions.

A few subjects exhibited small what are
called friction blisters, but in contact sensitization
studi es no contact sensitization was observed.

In conclusion, the biographer is accurate
in both benchtop and clinical studies. It nmay produce
mld to noderate irritation, but this irritation is
self-limting and resolves within a few days. The
frequent, automatic, and accurate readings allow the
device to detect trends in glucose |evels.

As a result, it can provide a warning for
hypo and hypergl ycem a. The physician and patient can
determine the sensitivity and specificity of that
war ni ng.

I'd like to end where | began. The

d ucowat ch Bi ographer is different from standard bl ood

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

96

gl ucose neters. The nost relevant conparison of the
bi ographer is to the absence of frequent glucose
val ues. Measures which reflect the value of detecting
glucose trends, such as the Ilow glucose alert,
denonstrate that the benefits of the @ ucoWatch
Bi ographer far outweigh the risks of requiring
patients to continue to rely wupon standard blood
gl ucose nonitoring al one.

| would now like to introduce Dr. Edel man
who will describe his clinical perspective.

Thank you.

DR,  EDELMAN: Hello, nmy nanme is Steve
Edel man. I"m a diabetes specialist at the University
of California at San Diego and the Veteran Affairs
Medi cal Center. | ama paid consultant for Cygnus. |
have received no stock or stock options from the
conpany, and | have purchased a snmall anount of stock
on ny own personal account.

| am also here as a person living wth
di abetes for 30 years, and I'm also here to represent
many of the patients whom | take care of. Today what
I'd like to do is go over sone of the clinica
perspectives of the G ucoWatch to discuss how this
device could be used in the real world.

| don't need to tell nenbers of this pane

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

97

or nmenbers in the audience that diabetes is a major
health care problem There really is a diabetes
epidemic going on not only in the United States, but
al so around the worl d.

It's been proven, quite convincingly, that

i ntensi ve managenent has proven to reduce the classic

conplications of diabetes -- the eye, the kidney and
nerve disease. And one of the nost fanmpus studies,
which '] di scuss, is the D abetes Control and

Conplications Trial perforned in Type 1 diabetics and
the Kumanoto and the United Kingdom Prospective
D abetes Study in Type 2 diabetics.

And | want to say up front t hat
hypogl ycema often |imts the degree of glucose
control that one can achieve with intensive therapy
using the tools that we have today.

The next four slides are fromthe Diabetes
Control and Conplications Trial. "Il refer to it as
the DCCT. And why am | spending so much tinme on this
study is because this study really set the standard of
care for diabetes in the United States and around the
wor | d.

It was an NH funded study that |asted
nine years, cost $160 mllion dollars, and was

probably one of the nbst well performed study in the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

98

hi story of diabetes. This slide on the left-hand
panel shows the degree of control in the two groups.

The poorly controlled group that had a
gl ycohenogl obin of 9 percent for approximately nine
years, and that equates to an average daily bl ood
sugar of about 230 ng/dL. Then the group that had
i ntensive managenent that mai ntained an average
gl ycohenogl obin of approximately 7 percent for the
nine year duration with an average daily blood sugar
pre and post neal, seven tines a day, of 155 ng/dL.

Now what |'d like to point out is that the
upper limt of normal is 6 percent down here. And
despite the intense efforts of the research group, the
clinical nurses, use of insulin punps, nultiple daily
injections, home glucose nonitors, they still could
not achi eve normal gl ycem a.

This is just one data slide showi ng the
i ncidence of retinopathy over the nine year study.
And as you can plainly see -- and strikingly see, |
should say -- in the patients who had intensive
glycemc control and a glycohenoglobin of 7 percent,
they experienced a 76 percent reduction in the
i nci dence of diabetic eye disease.

This data was also shown for Kkidney

di sease and nerve disease, and it was also shown in
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the studies with Type 2 diabetes. I also want to
poi nt out a conmment that one of ny coll eagues nade at
a nedical lecture that even the patients who had
gl ycohenogl obin of 7 percent after nine years, over 10
percent of those individuals had eye di sease.

And if you think about it, hopefully
people with diabetes are living |onger and | onger and,
if you take soneone who's nmaybe 20 years old with a
lifelong of di abet es, this rate, even at a
gl ycohenogl obin of 7 percent, wll result in a
significant anount of retinopathy.

This is a slide showing the correlation

between retinopathy, which is the best objective

complication to neasure -- you could neasure it
objectively -- in relation to the degree of glycemc
control in the Diabetes Control and Conplications
Trial .

Renenber that even though the average was
seven to nine, patients were at all different |evels.
And you can see that the risk of retinopathy along
the right-hand arrow at an ALC of 9 percent, here is
the 76 percent reduction to the patients with an
average of 7 percent, and the rate really starts to
drop significantly once patients reach into the nornmal

range, which is the upper limt of six or bel ow
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And as | nentioned earlier, due to the
sake of tine, I"'mnot going to go over the UKDS st udy
and the Kumanoto study in Type 2 diabetics that
actually showed this alnost very simlar analogy. And
the bottom line is, the duration and severity of
hyperglycema is the strongest determnant of the
m crovascul ar conplications of diabetes, and it may
also relate to the mcrovascul ar conplications.

So this slide denonstrates the limting
factor in achieving intensive glycemc control in the
DCCT study and out with clinical practice. It shows
the rates of severe hypoglycem a defined as requiring
assi stance, passing out, requiring paranmedics or help
from ot hers.

You can see the risk here with the poorly
controlled group of 9 percent. And it goes up 300
percent, a threefold increase, in the group that
achi eved intensive glycemc control and was the basic,
main [imting factor in this clinical trial

And you can see the rate -- what happens
when you get to the upper limt of normal, and it gets
even higher in the low normal range. So basically
hypogl ycem a has really limted us from achieving near
normal or normal glycemc control in clinical trials

with the help of a huge staff and out in the real
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wor | d.

Now, this slide shows a conposite of
several studies done docunenting the level of diabetes
care around the world. You can see that there's quite
-- putting together over 20,000 patients, Type 1 and
Type 2 diabetes, in the U S. and abroad.

And on these first two studies, you can
see the relatively snmall anmpbunt of patients getting
their glycohenoglobin less than 8 percent, which is
the action suggested cut off point put forth by the
Anerican D abetes Associ ation

And in these bottom three studies, you can
see t hat a maj or anmount of patients had
gl ycohenogl obins over 9.5 percent, which represents
worst control than the poorly controlled group in the
D abetes Conplication and Control Trial.

And it's really very inportant to listen
to this one statement that the advances in diabetes
research, and treatnment, and oral agents, and new
insulins have far out paced the |evel of diabetes care
that we see in the community.

So what are the barriers to intensive
control ? The first one is the non-physiologic
phar macoki netics of subcutaneous insulin. I nsulin

normally is delivered fromthe pancreas right into the
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bl ood stream

And obviously, this is not a problem that
the d ucoWwatch can inprove; but, with the advancenents
of a fast acting insulin analogs |ike Lispro, that has
reduced this barrier. But with information from a
device such as the QducoWwatch that can give us
frequently nonitored nunbers, then we could use these
insulins nmuch nore effectively and, | should say, nore
safely, too

The need for frequent blood glucose
testing -- when you |look at statistics done that the
average patient with diabetes in Anerica tests |ess
than two tines a day, and when you look at the
sophi stication of a normally functioning pancreas that
neasures glucose on a second to second basis, that
could nmeasure the rate of change of glucose, and then
you conpare that to patients who test two tinmes a day
or four tines a day or seven tines a day, you can see
why di abetes therapy today is very archaic, and that
it's one big explanation why it's so difficult to get
our patients under control.

Hypoglycema is a mmjor concern, and 1’|
expand upon that later. And the fear of hypoglycem a
-- because, as a practicing diabetes specialist, once

a patient passes out in public or driving a car, or
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while taking care of his or her child, it takes a
trenendous amount of effort to get that individual to
build up enough courage to try to achieve intensive
gl ycem c control once again

Vell, how can we reduce the barriers using
the @ ucowvatch? First of all, the ducoWatch can
provi de previously unavail able information on both the
acute trends, which helps wth the day to day
managenent of diabetes, and the overall patterns in
glucose levels, which will help us adjust the [|ong
termtreatnents and pl ans.

Along with the standard testing, this wll
enable better decisions by patients primarily, and

secondarily by professionals who take care of these

patients. And it wil | reduce the risk of
hypogl ycem a. And | can't underscore that word
enough.

It will help identify opportunities for
i mproving overall gl ucose control; specifically

identify postprandial and incidental hyperglycem a,
which is wusually not picked up on current testing
schedul es; and investigate the causes of nocturnal or
fasting hyperglycem a and hypogl ycem a.

So how could we use this clinical

practice? And | think that if we had a room full of
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people with diabetes, and we probably do, and a group
full of practicing diabetes specialists, you can cone
up with maybe ten of these slides.

|"mjust going to go over a few First of

all, 1 think that we'll have patients who wll use
this device routinely. These will be patients on
intensive insulin reginens, insulin punps, nultiple

daily injections who do not have easily controlled
di abetes.

People who really bounce around despite
following all the rules and regulations set forth by
them by their care givers, they still cannot maintain
fairly even bl ood sugars.

And for patients with hypogl ycem ¢
unawar eness, just for this indication alone, it wll
be a life saving device for so many people who have to
go out in the world and work and drive vehicles and do
not detect their | ow bl ood sugars.

For periodic use, patients -- to confirm
the status of their current therapy. Just like in
clinical practice, we have patients maybe two days a
week test their blood sugar seven to nine tinmes a day
because obviously the diabetes reginen changes over
times, different seasons, other periods of nedical

conditions and we'd like to confirm their current
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t her apy.
And it will be used to determ ne glucose

patterns while sleeping and other problemtine periods

that that individual nmay be experiencing. Sone
patients wll use this device only in certain
circunstances -- when the normal routine is disrupted,

ie. changes in work shifts and traveling.

Most people don't realize that we tell our
patients -- | tell nyself try to do the sane thing
every day, eat the same anount of food, take the
insulin at the sanme exact tine.

But when you have different work shifts
maybe the graveyard shift two days a week, on weekends
you're not even working, it's very difficult to follow
t hese guidelines, which is one reason why bl ood sugars
are all over the place.

Changes in insulin reginen, ie. initiating
insulin punp therapy. And hopefully, after getting an
insulin punp you may not need it as nuch. Adding new
oral nedications or adjusting doses in individuals
with Type 2 diabetes, especially those prone to
hypogl ycem ¢ unawar eness.

Determ ne problens in patients with higher
than expected glycosylated henogl obin val ues. When

you conpare that to the honme glucose nonitoring data
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-- because if you think about it, we test our blood
sugars before neals, and that's probably the | owest
tinme of the day.

And many tinmes, t he gl ycosyl at ed

henogl obin is nmuch higher than you'd expect, and this

will really help solve that issue. And | personally
believe it will be a huge educational tool. Because
now patients will see the effects of different dietary

choi ces and activity levels on their blood sugars.

And so this -- it wll also becone a
behavi or nodification tool because we wll Ilearn to
adjust our daily routine, activities and neals to
control our blood sugars non-pharmacol ogically, even
wi thout using insulin or extra pills.

Now, this slide -- 1"mgoing to go over an
exanple of how you could respond to a high blood
sugar . This is a typical sliding scale where we use
short acting insulin analog and we determ ne the dose
of insulin -- these are just an exanple -- according
to the pre-neal blood sugar.

And of course, that doesn't take into
account what the blood sugars were over the previous
hour, what anticipated exercise, what size of neal
you're going to eat. And what | have a lot of ny

patients do is they give thenselves a little extra
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Humal og one to two hours after eating if they're over
200.

This way they're not hyperglycemc for
hours and hours until their next nmeal. And of course,
this anmount of insulin is determined not to cause them
to get low, hopefully, and a snall anount at bedtine
if their blood sugar's over 250.

Now, | think that it wuld be very
inmportant that if we had information after eating, if
the alarmwent off, | would say to ny patients confirm
with your regular glucose neter. If it's high, take
that extra dose of insulin that has been previously
determned to counteract that |evel of blood sugar.

Now, | think what 1is really kind of
exciting in the future, not now, is that when we have
frequently nonitored nunbers over the previous, let's
say, hour before a nmeal, we mght be able to use the
rate of change of the glucose up to that neal to
determ ne the actual anount of insulin: if it's going
up, if it's going down, or if it has been even.

And that's basi cal | y call ed trend
analysis. And | think devices such as the G ucoWatch
and others in developnment will open up this whole
ar ea.

Now this is an exanple on the other end of
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the spectrum just two very good exanples of how you
use this device for |low blood sugars. These two data
anal yses were taken from the Honme Environnment Study.
In both cases, the |low alert was set at 100.

Taking the worse case scenario, you' d be
able to pick up nost of the low blood sugars that
actually occur below 70. And in this first case,
let's just take this point here where |I'm pointing.
This patient gets a |low glucose alarm scrolls up the
watch and says, "Cee, |'ve been dropping like crazy
over the past hour. | better take sonme glucose now. "

The worst case scenario is you ve taken a
little glucose and you may not be as |ow as you think
with a false positive, but certainly | think being
very prudent and avoi ding a crashing | ow bl ood sugar.

Now, in the situation on the right, it's
quite different. If you look at this point 12 hours
after putting the ducoWwatch on, this patient would
get a | ow glucose alarm

They'd look at the blood sugars over the
previous hour and they'd say, "Cee, ny blood sugars
have been very stable. They're hovering right around
100 and |I'm about to have dinner, so |I'm not going to
t ake any gl ucose. I"'m going to wait until dinner.

|"m going to use ny own glucose neter to confirm the
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dose that I1'm going to take to determne how nuch
insulin I'mtaking."

So what about the potential concerns wth

the d ucowatch Bi ographer? Dr. Jovanovic wll be
tal king about these in nore detail. [|'mjust going to
mention them now briefly. One is over treatnent by

patients unfamliar with this much information.

First of all, any patient now can go out
wi thout a prescription, buy a glucose neter, test ten
times a day and nake the wong decisions. You know,
this is an education concern and it is a problem now.
There has not been enough education directly to the
public regarding diabetes, and this may institute or

initiate that.

The device will be a prescription device
and it wll conme wth extensive education. And |
think that will put one layer of a safety net so

patients who use this device can use it appropriately.
The possibility of erroneous gl ucose
results -- you ve heard from Russell Potts that the
results looking at the E region of the Cark Error
Gid Analysis occurred rarely. And basically, when
you conpare this device to a laboratory nethod, it's
just as accurate as the neters that we're using now.

| think warnings never to base an insulin
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dose on the A ucoWwatch reading, test and confirm with
your hone glucose nonitor, and conservative settings
in the low glucose level, especially for people wth
hyper gl ycem ¢ unawareness. And | think the worst case
scenario here, if you set your alarm at 110, is that
you get a few false positives and you weren't as |ow
as you thought.

But certainly you're going to be able to
hel p many people who cannot detect their |ow blood
sugars. And tenporary skin irritation. You' Il hear
nore from Lois, but it's self limted. It goes away
in a few days. And | say, just thinking of it in
common sense terns, if the person using this device
doesn't like the skin irritation, then they don't have
to use the device. They can go back to their wusual
met hods.

So, in sunmary, self nonitoring has
advanced diabetes care starting in the 1980s, but we
really have reached a "therapeutic wall" [|imting
tight control. And | think if you speak to any person
with diabetes or any practicing diabetologist, they
will agree with that statenent.

The G ucoWat ch Bi ogr apher provi des
additional information about acute glucose trends and

long term overall patterns. The potential benefits
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for inproved glycemc control and reducing the risk of
hypogl ycem a, in ny opinion, far outweigh the risk of
the device, and this device represents an inportant
step forward to achieving the prom se of the D abetes
Control Conplications Trial.

Thank you very mnuch

(Appl ause.)

DR JOVANOVI C. Dr. N pper, ladies and
gentleman, |'m Lois Jovanovic. |I'm D rector and Chief
Scientific Oficer of the Sansum Medical Research
Institute in Santa Barbara. I'm also a dinica
Professor of Medicine at the University of Southern
Cal i fornia.

As a person with diabetes, as well as an
endocrinol ogist, | have chanpioned and focused ny
career towards trying to nmake a difference to al
people with diabetes. Qur research institute has been
a site for the Aucowatch clinical trials.

| have not received any personal funding
from Cygnus, nor do |I own any stock. However, the
research institute has been reinbursed and given
grants for research for time 1've invested either
doing clinical trials or being an advisor to Cygnus.

In our home sinulated studies, we were

asked to recruit patients into the research institute
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for 14 hours during the day. W were asked to let the
patients have free access to food and insulin, hoping
that their blood sugars would sw ng spontaneously
bet ween 40 and 400.

Therefore, we advertised in our comunity
for patients who are naive to intensive blood glucose
nonitoring or intensive care prograns. Each day we
tested about ten patients. They were wearing the
Bi ographer and simultaneously had their blood glucose
neasured by the | aboratory standard every 20 m nutes.

Both the patients and the researchers knew
the |aboratory glucose results. The Bi ographer was
blinded to us. Five of the patients in this
particular day were ny own personal patients who were
savvy about sel f blood glucose nonitoring and
i ntensive di abetes control.

Five of the patients were naive to any
prograns of intensive nonitoring. The graph you see
in front of you is froma patient who was naive. She
told me that her physician had |abeled her as a
"brittle" diabetic, which nmeant it was inpossible to
control her blood sugars and her sugars would sw ng
from very high to very low, and that was the reason
she had di abetes out of control.

W put her in the setting of ten patients.
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Renenber, five of whom were savvy and knew about
i ntensive care nmanagenent. When she canme into our
research institute and after her biographer was
calibrated, you can see docunentation that her bl ood
sugars were very high

But with free access to food and insulin
and having frequent know edge of her bl ood sugars, she
was able not only to normalize her blood glucose
safely, but to sustain it in the normal range wth
remarkabl e stability.

It was the opportunity to have access to
frequently neasured blood sugars in the process of
havi ng support from people who would know what to do
with the glucose data. She then was able to normalize
her bl ood gl ucose | evel.

This slide has previously been shown to
you by Dr. Pitzer. He showed to you two tine points
where the blood sugars were incredibly normal, a pre-
lunch and pre-dinner blood sugar of 80 and 121
respectively.

Now, a «clinician would look at this
glucose diary and say to the patient that she or he is
doing very well. And therefore, the patient would not
have to conme back for several nonths and to continue

to do everything exactly as the patient was doing
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wi t hout change in nedication or therapy.

Dr. Pitzer then showed you what the
d ucowat ch Bi ographer would have shown us had we had
the opportunity to know the glucose patterns in
bet ween the pre-lunch and pre-di nner nunbers. You can
see the long periods of tinme the patient is in
sust ai ned hypergl ycem c | evel s.

Wth this new information, physi ci ans
woul d not have concluded that the patient was doing
wel | and could have counsel ed them on ways to inprove
their glucose control.

Wil e certainly sone degree of accuracy in
the test nethod is inportant, what is nore inportant
for achieving good glucose control is the access to
frequent gl ucose information.

Al nost two decades ago, when self blood
gl ucose nonitoring was bei ng devel oped, we were a part
of the pilot prograns to use these tools and
techniques in insulin dependent Type 1 diabetic wonen
who were pregnant. VW were using nmachines wth
accuracy such that values were absolutely random when
t he bl ood sugar was | ess than 75.

In addition, these early machines could
not accurately nmeasure a bl ood sugar greater than 150

ng/ dL. Wth these nmachines, wusing blood sugar
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nonitoring around the clock eight to ten tinmes a day,
we were able to bring the blood sugars into the nornma
range and published how normalization of blood glucose
using self blood glucose nonitoring could achieve a
nor mal out conme of pregnancy.

VW then applied these tools and techni ques
to non-pregnant persons. W were able also to show
that self blood glucose nonitoring around the clock
coul d achieve normalization of blood glucose even when
the nmachines could not accurately blood sugars |ess
than 70 or greater than 250 nyg/dL.

In summary, with access to frequent
glucose data even when wusing nonitors nuch |ess
accurate than is possible with the d ucowatch, we have
shown that glucose control is enhanced.

Dr. Edel man said that one of the potentia
concerns m ght be over t r eat nent by patients
unfamliar wth this much information. Act ual |y,
there's no data that shows that nore information is
har nf ul . Instead, data is starting to energe that
continuous access to glucose sensing nmay actually be
safer in the unfamliar setting than | ess data.

Today, many patients are per haps
blissfully unaware of what really is going on wth

their bl ood sugar levels. For nmany of these patients,
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the access to additional information on trends and
patterns will be the notivation they need to learn
what to do to inprove their glucose control

Since this device will only be used under
physi cian supervision, this is surely safer than our
current nedical practices.

Anot her pot enti al concern previously
mentioned was the possibility of erroneous glucose
results. Recalling the slide earlier by Dr. Potts,
who pointed out that the error was 37 ng/dL for this
one paired point |ooped on this slide, while an error
of alnmost 40 ng/dL may seem high to some, the key
nessage is the biographer and conparative val ues were
exactly the sanme clinically.

Bot h nunbers were too high. Wat is of a
primary inportance when evaluating the value of a
gl ucose neasurenent is the clinical interpretation of
the result. Wiile admittedly the dark Error Gid
Anal ysis has been controversial and does have its
limtations, its strength is that it clearly
enphasi zes the clinical relevance of glucose results.

Recall that the results of the error grid
anal ysis for the Hone Environnent Study showed that 94
percent of the paired points were in the clinically

acceptable A and B regions, while only three out of
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nearly 3,000 paired points were found in the E region.

Despite the concern about errors that were
observed in sone individual data points and with sone
bi ographers in sonme of the studies, the error grid
anal ysis shows that the overwhelmng majority of data
poi nts produced by the biographer in this and other
cl i ni cal studies would have provided «clinically
acceptabl e information to subjects and physi ci ans.

A final concern was the tenporary skin
irritation that many experienced follow ng the use of
t he bi ographer. In our clinical trials, we were
seeing mld irritation in alnost every patient at the
noment we took the watches off.

This very mld irritation shown on the
|eft-hand portion of the slide disappeared in 24
hour s. It was only the noderate irritation that took
about 48 hours to di sappear.

Each and every tinme | asked the patient
how did it feel and what is your opinion about the
di sconfort of this irritation, and each and every
time, and | quote, "This is nothing. It's absolutely
not hi ng. | am desperate for watch. If all it takes
is this mld skin change for a day or so, please give
nme a watch." End of quote.

And in fact, when | tried to prescribe a
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creamto mnimze the irritation, none of the patients
wanted the cream They all said | was naking a fuss
over not hi ng.

Finally, I'd Ilike to enphasize the
di fference and inportance of both patterns and trends.

For nmany patients wth diabetes, a retrospective
analysis of longer term glucose patterns over tine
woul d be useful to the patient and the health care
team as they look for ways to adjust and optimze
their glucose control.

However, for other patients, or in sone
situations, as illustrated by these series of five
days from one patient worth of data in the Hone
Envi ronnent Study, long term patterns are difficult to
discern due to the day to day variability that is
present.

In this case, however, the acute trend
information could be hel pful if you just [|ook
specifically on days two, three and five when the
subject current was extrenely hyperglycemic in the
af t er noon. Wth current, infrequent testing, these
with end day trends nmay have gone easily undi scovered,
resulting in mssed opportunities for better glucose
control.

In summary, it is vitally inportant that
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patients have this frequent information available to
use as directed by their health care team Wth the
information provided by the biographer, patients can
see the inpact of their diet, nmedication and activity
choi ces.

The benefits of havi ng addi t i onal
information from the & ucoWatch Bi ographer far exceed
any risk. And thus, in conclusion, having this device
will certainly make ne a better physician. But nore
inmportantly, having this device available wll nean
patients can take better care of thensel ves.

Thank you.

CHAI RVAN NI PPER:  Thank you.

Are there any concluding remarks from the
sponsor at this tine? Ckay, the agenda calls for a
guestion and answer peri od. Since we are sonewhat
over tine and |I'm sure many of us need a break, | wll
call a 15 mnute break at this point.

We'll reconvene at ten mnutes before
noon, and we'll go directly into the FDA presentation
at that tine. Wuld the panel hold questions until we
finish those two presentations?

Thank you. W'll adjourn briefly for
about 15 m nutes.

(Whereupon, the foregoing matter went off
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will cone to order, please.
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went back on

The audi ence

Qur next presentations are from the Food

and Drug Admnistration. The present
Patricia Bernhardt.

Ms. Bernhardt, are you ready?

er wll be

V5. BERNHARDT: |' mready.

CHAI RMAN NI PPER:  The floor is yours.

V5. BERNHARDT: Good norning, ladies and
gent | enen. My nanme is Patricia Bernhardt. I"m a
reviewer in the Division of dinical Laboratory
Devices and I'm the lead reviewer of the PMA being

di scussed today.

I would first |ike to acknow edge the

review team for this PMNA. The team was

individuals from several offices in CDRH,

conprised of

as well as

from several divisions within sone of those offices.

This helped to provide a broad range of expertise

spanning many disciplines for the revi

devi ce.

ew of this

From the Ofice of Device Evaluation, in

addition to nyself, was Arlene Pinkos, Dr. Jean

Fourcroy, Dr. Max Robinowitz from the
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Clinical Laboratory Devices, and Hung Trinh from the
Division of Dental, Infection Control and GCeneral
Hospi tal Devi ces.

From the Ofice of Surveillance and
Bionetrics, Dr. Kristin Meier from the Division of
Bi ostatistics. Fromthe Ofice of Health and Industry
Prograns was Ms. Mary Lou Pijar, Ron Kaye, and Dr.
Jack McCracken from the Division of User Prograns and
Systens Anal ysi s.

And from the Ofice of Science and
Technol ogy, Dr. Victor Krauthaner from the D vision of
Physical Science and Dr. Keith War from the Division
of El ectronics and conputer science.

Since the introduction of the first hone
test systens for glucose neasurenent, this technol ogy
has been a cornerstone in nodern diabetic nanagenent
and has provided patients and physicians with one of
the nost powerful and significant tools for inproving
outconmes in this inportant disease.

The nerits of tight control with the use
of hone  nmeasur enent systems were unequivocally
denonstrated in the studies recorded in the Diabetes
Control and Conplications Trial. Results of this
study have been extrapol ated to nmanagenent of patients

with Type 2 as well as Type 1 diabetes, and have

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

122

served as inportant grounding for both the diagnostic
and therapeutic approaches and objectives being
applied to dealing with this di sease process today.

The introduction of safe and effective,
mnimally invasive or non-invasive techniques for
nonitoring glucose at home or at the bedside would
have obvious profound potential inpact for diabetic
medi cal care.

Thi s t echnol ogy of fers pot enti al
i nprovenents in the quality of life, enhanced contro
t hrough increased frequency of testing or access for
testing in a broader range of patients, and the
potential to develop new insights into both the
treatnent and biology of this conplicated disease
pr ocess.

It is widely known that nany groups are
working on various types of devices in this area of
new technology, and the agency is commtted to
interacting with sponsors at any and all stages of
devel opment to help bring these inportant advances to
mar ket .

In addition, FDA is interested in working
with sponsors on new tools to conplenent, supplenent
or eventually replace existing testing nethodol ogies

in the pursuit of better ways to nanage and deal wth
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di abetes.

W are here today to consider a device
which uses reverse iontophoresis to generate a
t ransder nal fluid and t hen provi des gl ucose
nmeasurements on this matrix. The intended use is
stated by the sponsor as follows:

"The G ucoWwatch Biographer is a glucose
nonitoring device intended for detecting trends and
tracking patterns in glucose levels in adults (age 18
and older) with diabetes. This device is intended for
use by patients at home and in health care facilities.

"The d ucoWatch Biographer is intended as
an adjunctive device to supplenent, not replace,
information obtained from standard hone gl ucose
noni t ori ng devi ces.

"The Biographer is indicated for use in
the detection and assessnent of epi sodes of
hyper gl ycem a and hypoglycem a facilitating both acute
and long term therapy adjustnments which nmay mnimze
t hese excursions. Interpretation of bi ogr apher
results should be based on the trends and patterns
seen with several sequential readings over tine."

Based on review of the data and
information in the PMA application and on discussions

with the sponsor, it is FDA s understanding that the
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device is for prescription hone wuse; the device
provides supplenental information that 1is not a
repl acement for blood glucose results obtained from
standard home gl ucose nonitoring devices;

Al though real-tinme results are provided to
the patient, insulin changes should not be nade based
solely on the biographer results; approximtely 25
percent of wvalues differ from conparative glucose
results by greater than 30 percent in an unpredictable
pattern;

Inter-individual variation is high and
unpredictable; mld to noderate skin irritation occurs
in many patients; skipped readi ngs and unexpected shut
offs may occur due to excessive perspiration, jarring
or di sl odgenent of the device fromthe skin;

A built in alarmwll sound when there is
a skipped reading or an unexpected shut off; and the
alarm will also function as a |ow glucose alert when
set at predeterm ned levels which should be 20 to 30
ng/ dL above the desired alarm level to prevent sone
hypogl ycem ¢ events from bei ng m ssed.

In assessing this device, FDA is aware
that there is a clear trade off in its use. The
benefits of the device are the availability of a large

nunber of readings either during the day or at night
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with mnimal inconveni ence and disconfort.

The limtation is that these readings are
different from those which have been the tradition
base for the managenent of diabetes. The bi ol ogi ca
benefits or drawbacks of glucose neasurenents in this
new matrix are obviously inconpletely characterized
and not fully known.

These differences in performance between
the ducowatch Biographer neasurenments and nore
traditional measurenents have been denonstrated in the
nunerous clinical and nonclinical studies conducted by
t he sponsor.

The noncl i ni cal studies have included
linearity, precision, interferences, bioconpatability,
EM testing, electrical safety, software validation
and verification, and nunerous other assessnents.

A total of ten clinical studies were
conducted, which generated nearly 19,000 paired data
points from over 1,400 device applications over a
total of 25,000 hours of use.

These ten studies included four studies
which were designed to determne the performance of
the device in a variety of wuse situations from
clinical settings to actual honme use with a series of

different calibrating and conparative blood glucose
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noni t ori ng devi ces.

Another four studies were designed to
investigate specific features or aspects of device
per f or mance. And there were two additional studies
designed to evaluate skin irritation and sensitivity.

Qut of these ten clinical studies, the
Hone Environnent Study nost closely reflected the real
life use of the device. This study enrolled 129

subjects at six «clinical sites across the United

St at es.

The sponsor al so conduct ed sever al
addi t i onal evaluations of device performance in
African-Americans, in individuals with varying body

mass i ndex, Draize skin assessnents, and alarm
sensitivity.

Dr. Meier wll now discuss several of
these studies, followed by Dr. Fourcroy, who wll
di scuss t he skin irritation and sensitivity
assessments.

DR MEl ER  Thank you, Pat.

Before | begin, I'd like to acknow edge
the FDA review team for all of their help with this
presentati on. And in particular, Arlene Pinkos for
putting together the exanpl es.

May | have the next slide, please?
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| had planned to discuss the follow ng
topi cs; however, since the sponsor has already covered
sone of these, in the interest of tinme, I wll omt a
few of the slides that the panel nenbers have on their
handout .

I"mgoing to just say a sentence about the
Honme Environnment Study and nove directly to a
description of the data, and with exanples elapsed
time plots, sone of which you ve already seen. | wll
di scuss sonme of the primary results from the Hone
Environnent Study, including both a mssing data

summary and a conparative anal ysis.

Il will also discuss sone other results
from the Hone Environment Study. Finally, tine
permtting, | wll nention sone of the precision

results.

Foll owi ng a successful calibration of the
d ucowatch, the d ucowatch attenpts a reading every 20
m nutes in the Home Environment Study. A finger stick
result is taken every 60 m nutes. A conparison data
set is obtained from these results by pairing the
d ucowatch and the finger stick results when the
finger stick occurs ten to 20 mnutes before the
d ucoWat ch readi ng.

"Il be saying a little bit nore about
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this data set later. Actually, if you'll hold on one
second. Next I'm going to show you several tine
el apse plots, several which you ve seen earlier. Wat
we tried to do here is pick sonme plots that
characterize the varying degrees of the d ucoWatch's
ability to track finger stick results.

What | hope will beconme evident is that
it's wvirtually inpossible to develop just a few
statistical summaries that adequately capture all of
the different phenonena that you' re going to see. So
keeping that in mnd, we'll nove to the first plot and
note that all these plots are from the Hone
Environnent Study and represent one day's worth of
dat a.

Here's a plot where there was fairly good
tracking between the d ucoWatch and the finger stick.
The open circles here are the finger stick results.
And then the solid dots are the d ucoWatch readings
connected by the |ine.

Again, you can see there was fairly good
tracki ng here. There is sone additional information
on these plots that I'mnot going to focus on, but the
sponsor did collect information on activity |evels.
And, in addition, the calibration point is also shown

on this slide.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

129

There's an additional piece of information
on this plot and that is down here. Necessarily, to
have conparative results, we need to have paired data.
And it's inportant to stress that even though we have
a lot of data on this plot, unfortunately we only had
two paired points for this.

So we are basically not using a |lot of the

data here in our conparative analysis. Throwi ng out
so much data is a limtation of all the analyses
presented, but | want to stress this is not a

criticismof what the sponsor did; instead, it is just
the reality of the difficulties in trying to do a hone
use type study.

So again, it's inportant to keep in mnd
that in all of the subsequent analyses and sunmaries
you see, we are discarding sonetines a lot of the
dat a.

Next slide.

Here's anot her exanpl e wher e t he
d ucovatch went down and up as the finger stick
results did. And here we had nore paired points from
this data. W had eight paired points there. There
were many exanples with simlar patterns.

Now I'd like to show you sone of the other

kinds of patterns that occurred. Here is an exanple
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of when the d ucoWatch is higher than the finger stick
in portions. In this case, in the beginning and
ending period. \Wereas, in the beginning, it's still
hi gher, but not quite as far apart.

Next slide.

Here is sort of an opposite exanple where
the agreenent in the ends is fairly close, but in the
m ddle the performance -- or the agreenent, | should
say, is not as close. Here's a case where, across the
board, the ducowWatch results are higher than the
finger stick results.

And there are simlar exanples when the

d ucowatch is, across the board, |ower. What ' s
interesting to note is that as -- |ooking at sone of
these plots, it's not clear that we can associate

t hese kind of differences with an individual.

You mght get a different performance on
one day than you do from the next, and that's
sonmething that we'll discuss a little later on. Now
here's probably an exanple of what we mght call a
"not so good" plot, and this actually exhibits three
separ at e phenonena.

The first thing you see is that the

d ucowatch is consistently quite a bit |ower than the

finger stick results. This also shows the d ucoWatch
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skipping results. These regions where you don't see a
ot of dots in between neans that there are results
that aren't being reported out; whereas, here's a
regi on where there were readi ngs every 20 m nutes.

Thi s skipping could be due to a variety of
reasons. Could depend on activity level. It could be
due to bunping, perspiration or the tenperature at the
watch site being too high or too low The last thing
you see on here is an exanple of an early term nation

Again, for various reasons, the watch may
shut off and you'd no |onger get any readings. And
sonetines it mght shut off as early as four hours,
sonetines the very last hour. It just depends.

In this final exanple, you see again where
agreenment is fairly good across the range except right
in one small area. Wat we don't know is what's
causing this. Is this an aberrant finger stick
result, or is this a failure of the d ucowWitch
nmet hodol ogy to pick up a peak?

W don't know from the kind of data that
we have here and I'"'mnot sure it would be easy to even
design a study to figure out the answer to that kind
of questi on.

Next 1'Ill describe how nmuch data was used

in the conparative analyses that 1'll describe. There
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were 129 individuals enrolled, but 111 were used in
the conparative analysis. Again, there is several
reasons for this. One big reason is that you needed
at |l east one paired point to include the subject.

That doesn't nean they had -- they m ght
have had plenty of biographer readings; but again, for
conparative analysis, we need to be sure that they
match up with the finger stick results. Thi s group,
by the way, throughout I may refer to as the "efficacy
popul ati on. "

Now each individual wore the d ucoWatch
for up to five days. O the possible days, there were
420 days that were actually used in the conparative
anal ysi s. In terns of the data points, there were
multiple points taken per day per person. And of
these 65 percent, we used 65 percent of the points in
t he conparative anal ysi s.

| hope what you're seeing is this is a
fairly conplicated data set, and this is just one of
the many data sets that were sent in wth the
submi ssion. There's going to be three different ways
that I"mgoing to describe results.

I"'m going to describe them on a per
i ndividual basis, on a per day basis, and on a

prepared point basis. Next I'm going to actually
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describe the -- first a mssing data sunmary and then
a conparative analysis on the avail able data. [ 1
begin with the m ssing data sunmary.

As we said earlier, the Q@ ucoWatch failed
to give a reading for several reasons. Here's a few
of them On 4 percent of the days, the d ucoWatch
failed to calibrate. They did not get a successfu
calibration at all and there were no readi ngs on those
days.

This converts -- or is analogous to 16
percent of the individuals in this study failed to
calibrate on at least one day of the five days.
Anot her reason for missing data is that the d ucoWatch
shut off early. This occurred on 27 percent of the
days.

El even percent of the days it occurred in
the first four hours, another 11 percent in the second
four hours, and 6 percent of the time in the final
four hours of wear. This corresponds to 66 percent of
the individuals who experienced a watch shut off at
| east once during their five day wear period.

There were 21 percent of the gluco results
that were actually skipped. Al days had at |east one
ski pped results. That is, no one ever obtained all

possi bl e results.
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In summary, out of the 36 possible results
per day, including the calibration point -- | probably
shouldn't have included that here -- but including
that point, there were on average 26 readings per day
with a nedian of 28 readi ngs per day.

Sone additional statistics: 12 percent of
the days had at nost four readings, or 1/9th of the
results possible; 20 percent had at nost nine results;
28 percent had at nost 18; 45 had at nost 27 results.

The other thing, as you saw from the plots, that the
statistics don't capture is that these m ssing points
did not occur randomy throughout; they usually
occurred in clunps.

This next slide you already saw from the
sponsor | just want to briefly nmention. This shows a
scatter of all the paired points between the
d ucowatch readings here versus the finger stick
readi ngs here.

The sponsor overlaid a regression |ine and
appropriately used a Denmng Regression. Sonet i nes
people want to use Lee's Squared Regression and that
is not appropriate because there's variability in this
one -- excuse ne, in the finger stick reading. So the
sponsor did appropriately do a Dem ng Regression here.

Below we have a difference plot. Thi s
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shows the difference between the d ucoWatch and finger
stick readings versus the finger stick readings. Wat
you see fromthis plot is that in the low finger stick
readi ng area, the d ucoWatch tends to be higher.

And in the wupper finger stick reading
area, the ducoWatch tend to be lower. This could be
an artifact of the error in the finger stick result.
But the point is, in all of our conparative anal yses,

the agreenent's going to differ depending on where you

are.

The bottom |ine neans, therefore, that you
need to stratify your results because there's -- the
agreenment isn't consistent across the board. And

here's a table that just captures the sane findings
nunerical ly.

Another plot you also saw is the sane
scatter points, sane scatter plot, only this tine
we've overlaid an error grid on top. This grid, as
was mentioned, was proposed by dark and col |l eagues to
assess the clinical significance of differences
bet ween a new gl ucose nonitor and a reference nethod.

Again, the A and B regions here -- Ais in
here, B is here -- are regions that are considered
good and acceptabl e, whereas these other regions here

are ones that could adversely affect the patient.
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Typically, results are presented in a table that you
see at the bottom of that graph, which, again, you
al ready saw sone of these results earlier.

Let me take this opportunity to point out
some of the statistical concerns with presenting the
results this way alone, and that 1is that the
di stribution of these percentages are highly dependant
on the distribution of results.

If you tend to have a lot of patients in
your study with a narrow range of glucose val ues,
you're going to necessarily have |ow percentages in
the C, D and E area. For this reason, we had asked
and the sponsor did stratify all of the error grid
results by finger stick glucose range.

And | think that you really need to | ook
at the stratified results rather than these overall
summary tabl es.

For this data, FDA focused on two types of
nmeasurenents of agreement. The first type is based on
differences and relative differences between the
d ucovwatch and finger stick. These are nore
statistical nunerical neasures, if you will.

The error grid analysis is nore of a
nmeasure of clinical agreenent. The first neasure we

| ooked at is the percent of G ucoWatch results that
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were within 20 percent of the finger stick or within
plus or mnus 20 ng of the finger stick depending on
whet her you were in the hypoglycem c range or above
t hat range.

A simlar definition here, only expanding
the definition in the greater than 80 range to be plus
or mnus 30 percent. As | said, the second neasure we
| ooked at is the percent of points in the A region or
the A plus B region. The A region is very simlar to
this definition up here.

In fact, it's identical except for this
little difference here. It points within 20 percent
of the finger stick in the hypoglycem c range whenever
the G ucowatch is also in that hypoglycem c range.
The A plus B region is a little nore conplicated, and
the next plot is a graphical display of what these
regi ons are.

This innernobst region is the wthin 20
percent or 20 ny criteria. These bold lines here are
the within 30 percent or 20 ng in this low region
her e. And you can see |'ve overlaid the A plus B
region here. These are definitely not the sane.

And the A plus B region together allows
for a lot greater differences than the statistical

criteria here. The catch here is that a point here is
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considered nunerically close, but clinically could be
qui te bad.

O course, you could just be off by a few
points and junp in or out of this A plus B region
her e. Here's an area where points mght Dbe
nunerically far, but clinically would not cause any
ki nd of probl em

Here's sone of the actual results using
t hese nmeasures. The key thing to note from this busy
slide here is that when we used the criteria within 20
percent or 20 ny, overall 61 percent of all the paired
points, alnost 3,000 total, fell in this region

The other thing you see here is that these
percentages are not constant over the glucose range.
In the hypoglycemic range, usually the results are
| ess. Here are the stratified error grid analysis
results.

Again, you' ve already seen sone of these
results before. Overall, 94 percent of all the paired
results were in the A plus B region. Wat is also --
and you also see that again, in the |ower glucose
ranges as defined by the finger stick, you get |ower
per cent ages.

The A region -- when you |look at the A and

B region separately, you see that 60 percent
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were in the A region. This corresponds to the 61
percent that you saw on the previously slide for one
of the other neasures, and the B region was 34
percent .

Now one question is how do these results
conpare on a per individual basis? W know about all
these points |unped together in one joint analysis.
Can we condense this down to information on a per
i ndi vi dual basi s?

VW had used very simlar -- as the sponsor
had done, cone up with sonme exanple definitions of
what you mght <consider a good tracker. These
definitions -- you could cone up with all kinds of
definitions here. These are just two that we picked
out .

And what you'll see actually is that the
answer really depends on the definition here. If we
define a good tracker to be individuals such that 80
percent of all their paired results are wthin 30
percent of each other, or 20 ng in the low glucose
range, that's one definition you mght |ook at.

Anot her definition could be the percent of
individuals such that 90 percent of their paired
points fall in the A plus B region. The reason |

chose a 90 here versus an 80 is that the A plus B
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region is a nuch wder region, so | figured I'd be
nore strict on the percentage of points that needed to
be in that region.

The bottom line here though is that you
see if we use definition one, we see that 44 percent
of the individuals are good trackers. Sevent y- ei ght
percent of the individuals are good trackers using
definition two. And again, in the hypoglycem c range
here, you see that the tracking ability regardl ess of
the definition you use is |ess.

So the next question is could we predict
who would be a good tracker? And the sponsor did a
ot of types of analyses to try and |look at that.
Wiat this led us to do first, however, is to |ook at
good tracker days.

A good tracker day is -- again, |'m just
adopting this definition one here. Ei ghty percent of
the days paired results are within 30 percent of each
other or within 20 ng. There were 58 percent of the
days were considered good tracker days versus the 44
percent on a per individual basis.

Next slide.

What we found when we used that
definition, however, is that the performance was not

necessarily consistent from day to day. In other
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words, on one day you mght be a good tracker; on
anot her day, you mght not be a good tracker; and we
weren't able to tease out anything that could predict
this.

Here's a table where, if you just restrict
to those individuals that had five days worth of data
with paired results, there were 43 individuals. You
see that two of the individuals had no good tracker
days. On the other hand, five individuals had five
good tracker days. Most, however, of the subjects, 74
percent, had two to four good tracker days out of five
possi bl e.

Changing tunes a little bit here, we were
also interested in whether agreenent was consi stent
over the entire day of wear period. This is again a
fairly busy slide here, but what you see the bold
lines represent error grid results.

They are the percent of points in the A
plus B region. The unbolded lines represent the
percent of points that were within 20 percent or 20
ny. The difference between solid versus dashed line
is whether we |ooked at the entire glucose range or
t he hypoglycem c range as defined by the finger stick
result.

What we see here, at least in three of
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these four plots, is that there is a decrease in the
percent ages over tine. Actually, in all four cases
here, the decrease was statistically significant. The
guestion is, is there sonething else that can explain
this?

And of course, the other question is, is
this -- if there really is decrease here, is that
clinically inmportant?

The sponsor has already provided sone

performance statistics on the biographer al ert

functi on. Wiat | would like to note about these
estimates -- and in fact, some of this generalizes
here -- is first, as we've been saying all along, the
finger stick is not a perfect standard, so 1've

actually put the "sensitivity/specificity" ternms in

guot es here.

The second point -- and again, this is
true of all these nmeasures here -- is that they don't
account for the mssing data. For exanple, the

percent of tine that the device fails to give a result
due to a skip or early shut off.

If skipping and shut off are related to
these hypo or hyperglycemc events, we're basically
not using that data to estimate the performance. So |

don't have a sinple way to adjust these estinmates, but
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| think that we need to maybe think hard about how
that affects these sensitivity/specificity estinmates
provi ded.

Finally, 1'd like to just briefly nention
sonme results fromthe precision study. This was just
actually one precision study. Precision was |ooked at
in several studies. This was the home use precision
st udy. And the key thing here is that the way
precision had to be estimated here is from differences
of sinmultaneous readings from two different watches
worn at different skin sites.

You can't take a duplicate or a split --
the traditional split sanple kind of reading here. So
really this precision includes extra sources of
variation. 1In this study, there were 21 subjects over
two days, 42 biographer days, and 52 percent of the
possi bl e points were included in the anal ysis.

Sone of t he results i ncl ude t he
variability between the pairs increases as a function
of gl ucose range. In other words, the device appears
nore precise in the lower glucose ranges and |ess
precise in the higher glucose ranges.

If you conpute coefficients of variations
or Cvs for each individual, all of themwere |ess than

25 percent. If you're -- one way to summarize all of
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these individual results is to note what proportion of
the individuals had C/s | ess than 10 percent
or less than 15 percent, say.

Fifty-two percent of all the individuals
had CVs |less than 10 percent. And 86 percent of all
i ndividuals had CVs |less than 15 percent. Again, what
you see here is that as the glucose |evel increases
here, fewer and fewer individuals neet that 10 percent
criteria. So, in other words, it's | ess precise.

Thi s concl udes ny statistical
presentation. The next speaker is Dr. Jean Fourcroy,
who wll discuss skin irritation and sensitivity
assessnent .

DR FQURCROY: Good afternoon, |adies and
gent | enen, distingui shed panel nenbers.

M/ name is Jean Fourcroy, a nedical
officer in the Dwvision of dinical Laborat ory
Devices, and |[|'ve been asked to speak briefly
regarding the safety of ducoWatch, particularly the
ski n changes associated with this device.

Skin is <clearly the largest and nost
interesting organ of the body and offers new
possibility for the diagnostic world. W have |earned
much in the | ast decades regarding the perneability of

the skin from occupational hazards and drug delivery
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st udi es.

The issues we are concerned with in these
safety studies are erythema, irritation, edema and
ot her skin changes. Erythenma is conpressed skin which
i npedes cutaneous blood flow to some degree and
vessels dilate in response to the build up of
met abol i ¢ wast e.

Skin irritation can be produced by both
mechanical friction and substances perneating the
ski n. The early work of John Draize while at FDA
established the standards for the prediction and
neasurenent of human dermal changes as well as
systemc toxicity fromtopical applications.

Hs early work devel oped the Draize scores

which have been nodified for the neasurenent of

changes in human skin -- for exanple, irritation and
erythema. In nbost cases, erythema is scaled on a zero
to four. No visible reaction to two; four, intense

erythema, flaring beyond the site edge or necrosis.
Edema is also scored on a simlar scale of
zero to four with four having intense edenma higher
than one mllinmeter. The standardization of cutaneous
nmeasurenents are accepted tools for neasuring skin
irritation and are the ones used in these studies.

The nost inportant elenent regarding the
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skin changes are possible changes in the diagnostic
efficacy of this product. Specifically, do the
changes with skin irrigation, edenma, vesicle or scar
formation alter the diagnostic ability of the device?

The sponsor states that nost subjects in
t he glucose watch studies experienced mld to noderate
skin irritation at the extraction and adhesive sites
after use of the device.

The proposed |abeling includes a caution
statenment directing users not to apply the device to
any site at which irritation remains from previous
use, as well as reconmendations for the managenent of
t he skin changes.

The objective of study PIR23 was to
evaluate the G ucoWwatch Biographer's potential to
cause irritation after a single 15 hour wear peri od.
The protocol consisted of exposing the skin to a
single 15 hour application of the active biographer
delivering electric current.

Four active test systens were placed on
the subjects, two on each forearm Fol | ow ng renova
of the active biographers, the skin sites were
eval uated and scored on day -- 15 m nutes post renova
on days two, three, four, six and eight.

As you can see, there were a total of 103

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

147

patients. There were only six African-Anmericans in
this group froma total nunber. And of these, five of
the African-Anmericans had di abetes.

There were no clinically meani ngf ul
differences in irritation rates between diabetic and
non-di abetic subjects, according to the sponsor.
However, there are a fair nunber of skin changes that
clearly <could affect the user and perhaps the
extracti on process.

No photographs were submitted. (bjectives
of study PIR 24 was to evaluate the active d ucoWatch
Bi ographer for the induction of contact sensitization
by repetitive application to the skin of human
volunteers and to report any irritation observed.

They al so used an adaptation of the Draize
Patch Test. Active test systens were worn by each
subject according to a random zation schedul e. The
application of the biographers consisted of an
i nduction period with nine repetitive applications of
the active test systens to alternating sites on the
forearm for approxi mately three weeks.

A rest period following the induction
period where the subjects did not receive any
application of t he active t est syst ens for

approxi mately two weeks, and a challenge application
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of the active test systemto a naive site to test for
reactions indicative of contact sensitization.

A hundred individuals wore a watch on nine
occasions over a 21 day period for 14 hours. And two
weeks later, a watch was applied for an eight hour
period with all of the conponents of the active watch

Note that this is a relatively short period of tine.

O these 87 who conpleted the study, ten
African-Anmericans were in the study and six Native
Anericans to |look for the contact sensitization or the
iontophoretic electrodes glucose sensors and sweat
sensors el ectrodes during the wearing peri ods.

The eval uations were nmade 48 and 72 hours.

Irritation was nost prevalent in extraction area with
the scores of one and two for erythema and edena.
There were 17 occurrences in 13 subjects out of the 87
who had a noderate blister at the site.

Fifty percent of all neasured scores had a
plus one erythema at the site with blank and active
extraction. Fourteen percent of the scores were Type
2 erythena. The data would suggest that there is a
significant skin irritant effect by the system

It is not clear if the skin irritation
affects the glucose neasurenent in any way. And there

was no docunentation of the dernal changes by
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phot ography, nor was the perfornmance of the biographer
assessed in many of these studies.

In the last study, the Home Environnent
Study, it was done over a five day period, six sites,
with a total of 129 diabetic patients enroll ed. Each
patient started at 7:00 a.m They used a nodified
Drai ze scoring system on the last day of use of the
system day five in npbst cases.

And of these total of approximately 112
patients with records, at least 52 to 60 percent had
some mld erythema and/or edena. Forty-two percent
had skin spots, spots with vesicles or spots wth
scar, eschars when evaluated on the | ast day.

And several of these patients were noted
to have multiple spots such as 30 spots with vesicles
or 35 spots with scab.

In summary, it's fair to say that anything
on the skin will change the skin. W know there are
race, gender and age changes in how the skin wll
respond. Mich of the variability of using the skin as
an electro osnotic extraction site will be overcone by
the use of intra-individual calibration for 12 hours.

And though we do not know the effect of
diurnal skin changes or efficacy over the device over

this 12 to 15 hour period, the skin varies between
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race, gender and age, but individual <calibration
shoul d reduce this variability.

There IS unknown intra-individua
variability across the 15 hours of use. And areas of
abrasion, scars and intense erythema clearly should be
avoi ded. It is not clear whether the perfornmance of
the device varies with skin changes, and there is no
long term safety evaluation with this device and no
pedi atric studi es.

Thank you.

CHAI RVAN NI PPER:  Thank you very mnuch

Ms. Bernhardt.

V5. BERNHARDT: FDA is seeking panel input
on how to evaluate and characterize performance of
this device and in determning if addi t i onal
information is necessary to establish the safety and
effectiveness of the device for its stated intended
use and also for suggestions on how to appropriately
| abel it.

In light of this, FDA has the follow ng
guest i ons. Question one: Do the data support the
proposed intended use of  ucoWatch Bi ographer? | f
not, what adjustnments and intended use or additional
data to support intended use m ght be required?

Question two: What controls mght be
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applied to this product to ensure safe and effective
use?  Sone suggestions mght be should the intended
use be nodified to recomend that d ucowat ch
Bi ographer readings be used only to decide when extra
finger stick testing is indicated?

Shoul d real tinme readings for high and | ow
d ucowat ch val ues be replaced by error codes? Should
special educational efforts be put into place to
ensure proper understanding of the use of the device
and interpretation of the results?

A nodel for this mght be the honme use
prothronmbin tine nmeters that were cleared wth
requirements for formal training of both physicians
and patients along with proficiency testing to ensure
that this training had been successful.

And are there appropriate |abeling or use
controls that m ght be appropriate for this device?

Question three: Study data suggests that
mld to noderate skin irritation occurs in nmany
patients, but it is not clear if the skin irritation
affects the glucose neasurenent in any way. Shoul d
the performance of the device be assessed in
additional studies of skin irritation and sensitivity
as either a pre or post nmarket condition of approval ?

Question four: Should there be additiona
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studies as either pre or post narket conditions of
approval on tinme and/or duration of wear, overnight
wear, different patient popul ations, other endogenous
or exogenous interferences, and any other potentially
confoundi ng itens.

And question five: Since the device is
knowmn to occasionally skip readings and have
unexpected shut offs, is the Ilow glucose alert
reliable enough to warn of hypoglycemc events,
especially while sl eeping?

I"d like to take this opportunity to thank
the sponsor for their cooperation and assistance
t hr oughout each step of the review process. And thank
you for your attention.

CHAI RVAN NI PPER:  Thank you.

At this point, we are close to being on
time if we skip the question and answer period for the
FDA. If any of the panel has a highly focused and
urgent question that they would like to pose to either
the sponsor or the FDA, | would entertain it at this
tine.

Yes, Dr. Andrade.

DR ANDRADE: | would like to --

CHAI RVAN NI PPER Speak into t he

m crophone a little closer, please.
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DR. ANDRADE: l'd like to ask if there's

any mechanism by which the 4,000 capacity stored
glucose readings can indeed be nade pernanent and
transferred to the health care provider or to -- so
forth.

And | presune that that's the case, but
|"d just like to know one way or the other.

CHAI RVAN NI PPER: Identify vyourself,
pl ease.

DR PITZER Yes, this is Dr. Pitzer from
Cygnus.

CHAI RMVAN NI PPER:  Are you getting that on
t he m crophone? Ckay.

DR PITZER W indeed are in the process
of devel oping such a capability to downl oad the data.

It's not part of the current application, but it is
i n devel opnent .

CHAl RVAN NI PPER.  Thank you, Dr. Pitzer

Dr. Everett.

DR EVERETT: Was any of the data
stratified based on the denographics, particularly the
skin irritation data?

CHAI RVAN NI PPER: Is this directed at the
sponsor ?

DR EVERETT: Yes.
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CHAI RVAN NI PPER: Pl ease identify

your sel f.

DR. TANMADA: Tamada, Cygnus. The
irritation data, in specific, has not been addressed
to denographics. Sone of the performance data has
been addressed to denographics. That's sonething that
coul d be done though.

CHAI RVAN NI PPER: Yes, Dr. Rosenbl oom

DR ROSENBLOOM Can the -- this is
directed toward the sponsor. Can the rate of -- the
alarm for the rate of drop of blood glucose be
programred, adjusted, as can the upper and |ower
limts?

DR, PITZER Ken Pitzer again from Cygnus.

The rate of decline alert is fixed at 35 percent. It
| ooks back for the inmediate preceding result and it
will go back up to 60 mnutes if there was a skip
The rate of decline that we selected was designed in
order to enhance detection of really rapid decline, so
we chose a lower level to be conservative, but it
cannot be adj usted.

CHAI RVAN NI PPER: Yes, Dr. Manno. Make
sure you get into the m crophone, please.

DR. MANNOG Thank you. | have a coupl e of

guestions on the skin studies that were done starting
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with the precision studies, | think it was called,
where you use the cadaver skin. Was there any type
testing done, for exanple, before the testing began
and after the testing ended to show any differences in
t he skin?

And was the skin all the -- shall we say
the same age from death to tine of use? And were the
skin sites used all the sane?

DR, POTTS. This is Dr. Potts from Cygnus.
The skin that we obtained was nornmally obtained from
a skin bank, and so it was of a broad range of age
denmographics. As far as was the skin the sane before
and after, in each of these studies we nmde neasures
of what we call passive perneability; that is, not
facilitated by iontophoresis or electro osnosis before
and after.

And those neasures were exactly the sane
decreased relative to the iontophoresis.

DR MANNO You had no EM studies?

DR POITS: No, we did not do EM studies
on the cadaver skin.

DR MANNO Wiile we're tal king about the
skin, I mght as well ask another question. You
nmentioned shaving the site prior to use, and there's

two different nentions in that stack of docunents |
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had to read before | cane.

One inplies just to shave prior to
application of the device. In another place it
mentions a 12 or 24 hour wait. And then there's also,
in the presentation today, use of the alcohol w pe
prior to application of the device between the
shavi ng.

At any rate, can you clarify this?

There's also nention of use of electric shaver. I

have done skin testing and | know that you get a |ot
of irritation depending upon how you shave. Can
sonmeone give nme sone advice on this -- clarification
r at her?

DR PITZER Yes, this is Ken Pitzer from
Cygnus agai n. First of all, the need to shave is to
ensure a good el ectrical connection between the device
and the skin. Qur experience is that you can shave
either imediately before putting the device on
however , t hat may be associated with slightly
increased irritation.

That's why we recommend that patients
consider shaving the site 12 to 24 hours prior.
Secondly, our experience has been that an electric
razor has less disruption of the stratum corneum than

a bl aded razor, and once again is generally associated
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with less skinirritation after device use.

So the ideal and optinmal method would be
to use an electric shaver about 12 to 24 hours in
advance, or select a site on your arm that doesn't
have sufficient hair that it would interfere with the
el ectrical connection.

DR. MANNO Ckay, are you reconmendi ng for
bl ade shaving the use of dry shaving or with one of
t he shavi ng products?

DR PITZER To nmy know edge, we have not
considered a difference between the two, but we can
ook at it.

CHAI RVAN NI PPER: Il think we'll let you
| ook at that during lunch instead of --

(Laughter.)

Dr. Dounas, if you have an urgent
guestion, go right ahead. But I hope we'll let that
be the | ast one because |'mgetting hungry.

DR DOUMAS: | am too.

| referred to the handout by Dr. Bernhardt
about poor tracking. There were exanples there where
the glucose -- the difference is over 100, close to
150 ny. I"m referring to page three and also page
four in the diagrans.

Do you have any idea about what is this
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due to? Unless really we understand the nature of the
problem | don't think it can be corrected and | think
it should be corrected, because what this patient is
supposed to do, | nmean when there is poor tracking?

Do you have any idea what is causing that?

DR POITS: This is Dr. Potts from Cygnus
agai n.

| think it's inportant to keep in mnd
that in a nunber of those cases, as Dr. Meier has
pointed out, it's difficult to distinguish which
device is in error. Let's assune that the biographer
isinerror.

VW believe that the indicated use suggests
that if there is sonething unusual, you should verify

that result with a hone neter

CHAI RVAN NI PPER: Thank you. we' ||
reassenble in an hour. And if the panel would
approach the Chair, we'll discuss eating arrangenents.

(Wher eupon, the proceedi ngs were

recessed for lunch at 12:49 p.m)
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AF-T-EERNOON S ESSI-0ON
(1:53 p.m)

CHAI RVAN NI PPER: The panel wll conme to
or der. The audience will take their seats, please.
W' re working against the clock and we'd like to give
t he sponsor and the FDA and the panel as mnmuch tinme as
possible to --

(Whereupon, at this point in the neeting,

one of the participants dislodged the

taping cord, causing a gap in the
recording.)

DR RIFAI: Let ne tell you what I'm
t hi nki ng. It mght be a better neasure of the
performance of the device if you look at just one
device per patient, per individual patient, than
| ooking at the total nunber of readings that were
col | ect ed. And ny question is, if you look at the
subj ects individually, how many of them -- what is the
percentage in which a hypoglycemc response was
totally m ssed by the biographer?

DR Pl TZER Let nme see if | understand
what you're asking. If we started with 111 subjects
in the study, there were 160 paired points with a
gl ucose below 70. So then we want to --

DR RIFAI: Wat I'mtrying to say is that
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al t hough the device could have m ssed a few points and
that would be reflected in the sensitivity; but in
reality, if it beeps eventually, then it still
achi eved t he purpose.

DR PITZER I'mstill not quite sure that
| totally understand analytically how to respond. W
| ooked systematically at the Home Environnent Study
and | ooked at each and every one of those 160 points
and just |looked at the entire day before we |ooked at
the four readings, the biographer results that
surround each one of these patients when the blood
went bel ow 70.

W have |ooked at wunpaired points where
the blood glucose went below 70 to see what the
bi ographer was doing around those, but that doesn't
sound like it's quite what you' re asking either. So
this is the same chart that Dr. Potts just nentioned
showi ng the relationship between selecting the alert
| evel, for exanple, a level of 100 associated with a
sensitivity of 75 percent.

And if one wanted to get all the way up
towards a 90-plus percent sensitivity, then you need
to set the alert level in the 110 to 120 range.

DR RIFAl: | guess you need to have the

pair or you will not be able to know for sure if it
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was really 70 or not.

DR PITZER Yes. That is the challenge.

If you d go to slide six, Matt. Let ne just speak

briefly to this challenge of pairing. This is an
accountability chart showing 160 points in that study
that were paired points where the blood glucose was
| ess than 70. There were actually a total of 247
occasi ons when we have a One Touch readi ng bel ow 70.

And this chart just shows you why
different types of points would not be able to be
paired with the G ucoWatch. For exanple, 26 of the
bl ood gl ucose points below 70 occurred outside of this
timng window that Dr. Potts and Dr. Meier described,
where you need to be within 10 to 20 mnutes of the
d ucowatch reading in order to be paired.

Thirteen of the |ow bl ood gl ucose readi ngs
actually occurred during the calibration, so we don't

have a conparison to the biographer because we're

going to set the biographer equal to that. Si x
occurred before the device was calibrated. Three
occurred after a shut-off. Remenber, the alarm wll
sound if the device shuts off. El even |ow bl ood sugar

results occurred when the d ucoWatch skipped due to
perspiration. And 28 Ilow blood glucose results

occurred when the device was skipping for sone other
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reason.

If we go to the next slide, what we've
done is gone back and again |ooked at the surroundi ng
d ucowat ch readings to see whether this occasional |ow
bl ood gl ucose woul d have been detected, which perhaps
it's alittle closer to what you were asking.

Looking first at those points that were
just out of wi ndow, they were just slightly out of the

timng window, if we look at the preceding and the

following Gucowatch results -- and for purposes of
what [|'ve shown here, assune that the |ow glucose
alert level was set at 100 -- then 91 percent of those

cases would have sounded the alarm So even though
it's an unpaired point, there's a high sensitivity at
a low alert level of 100.

Wen we |look at the perspiration results,
the device has skipped due to perspiration, and we
ook at the preceding ducoWatch reading and the
following 3 ucowatch reading, we see that 36 percent
of them were associated with a glucose result fromthe
d ucoWat ch that was bel ow 100.

However, renenber that every tine that
there's a skip due to perspiration, the alarm wll
sound. Because we know that perspiration m ght be due

to hypoglycem a, we nmake the sanme effort to notify the
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user, just as if we actually neasured |ow blood
gl ucose.

So if you consider a perspiration skip
alarm as a positive alert, then sensitivity would be
100 percent in this subcategory. And then, finally,
readi ngs that were skipped due to other data integrity
checks. Wen we |ook at the preceding and the
following ducoWwatch readings, 54 percent would have
triggered the alarmif it was set at 100 ng/dL.

And that 54 percent is a little |ower than
what we see wth the paired points, and that's
because, as Dr. Meier nentioned, we tend on occasion
to get a couple skipped points in a row. The user can
configure the device to sound an alarm when there's
any type of skip.

That's one of the user options. The alarm
wil | always sound if there's a skip due to
perspiration, and it's the user's choice whether they
want the alarmto sound due to other skips. |If you do
a wei ght average of these categories and try to get a
sense of overall sensitivity and unpaired results,
it's right about 75 percent, which is the same as we
saw in the paired points with the |low glucose alert
set at 100.

So our conclusion from this analysis has
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been that the sensitivity at unpaired points is not
different than the sensitivity at the paired points.

Is that hel pful at all?

DR RIFAIl: Wiy did you ignore children
and adol escent s?

DR. Pl TZER Could you repeat the
guestion, please?

DR RIFAI: Wy was the device not studied
in children or adol escents?

DR ACKERVAN. M. Ferm.

DR FERM: Steve Ferm, Cygnus.

Basically, we decided to concentrate our
efforts to try to get the product to market as quickly
as we could, and this was the population, of patients
over 18, we decided to study first. Certainly that
study in that half of the population is one that would
be high on our list if we get the product approved.

DR. RIFAI: Can you elaborate a little bit
on the effect of snoking? Because in nost of vyour
studies, you either -- if | recall -- didn't include
snokers or, if they were snoking, asked them not to
snoke t hroughout the study.

DR, ACKERVAN. M. Ferm, please.

DR FERM: Steve Ferm w th Cygnus.

Actually, there were only three of the
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studies where we specifically excluded people who
snoke from participating. Most of the studies that
were done in the Honme Sinulated or Honme Environnent
Study all owed people to snoke during the course of the
st udi es.

If you recall, we had a Hone Simulated
Study and a home use study particularly where they had
five days of use, and there were no restrictions on
activity. So although we didn't record for those
people the times they were snoking and when they were
not snoking, they were certainly included. Snoker s
are definitely part of this popul ation.

CHAI RMVAN NI PPER. Dr. Rosenbl oom go ahead
and ask questi ons.

DR ROSENBLOOM One of our concerns in

the deep south is humdity. No one has nentioned
where the clinical studies were done -- by that |
nmean the geographical |l|ocations -- but | wondered

whet her there was any concentration of experience in
the Mssissippi Delta or Florida or places where the
hum dity 80 percent of the time is 80 percent or nore?
Because this could be a problemboth in ternms of skin

reactions and in terns of the perspiration failure.
DR ACKERVAN: W had that concern as

wel | .
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M. Ferm, again, would you comment on the
| ocations of the clinical sites?

DR FERM: Yes. W did have a broad
range of geographic locations for our clinical sites.

W actually had three sites in Florida: one in
Ol ando, one in Ft. Lauderdale, and one in Mam. W
also had sites in Mesa, Arizona, and San Antonio,
Texas, as well as throughout the rest of the country,
a couple of sites in California, a site in Denver,
Col orado, as wel .

So | think we had a pretty broad
geographic distribution. There wasn't any attenpt
made to correlate data with average humdity. Wen we
| ooked site to site, we didn't notice any differences
due to that.

CHAI RVAN NI PPER: O her questions, Dr.
Harrington-Falls? Dr. Andrade.

DR ANDRADE: Just one. This issue that
the FDA presents about intra-individual variations,
day to day and so forth. Adm ttedly, | guess you
don't have a lot of experience of that beyond what's
in here. But | guess the question is -- it's nore of
a curiosity question -- is there any particular
hypothesis or set of hypotheses as to why sone

i ndividuals are highly variable and others perhaps are

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

167

not ? You know, assuming this device is available,
what sort of research studies can you foresee to get
at some of those issues?

DR. ACKERVAN. Dr. Tanmda, pl ease.

DR TAMADA: Ckay. | think that | need
just to clarify if you were discussing the question
that Dr. Meier was discussing that subjects -- there
was no difference. Subjects did not tend to show all
good behavior or all bad behavior, that perfornmance
for a subject would be simlar to that expected by the
pool fromall the subjects?

W did not, in other words, find that
there were people who were consistently "good
trackers"” above that which would be expected by a
random draw over the entire biographer-use popul ation.
So we weren't finding a |lot of subject effect.

It sounds like you' re asking a different
guesti on.

DR. ANDRADE: Well, | guess -- let me just
rephrase the question. And that is, if you find that
people are very "bad trackers", what would be vyour
hypothesis as to why they mght be very "bad
trackers"?

DR. TAMADA: Well, again, we believe that

the tracking is on a per use basis, not on a per
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subject basis. W were able to identify a particular
condition per wuse that was calibrated at very high
bl ood glucose |levels. Above 280 ng/dL was associ ated
wi th poor tracking, and because of that, we restricted
the use to below 280 ng/dL, and that's a per use type
of criteria that we were using.

DR D A OVANNA: Can | nmake a comment
related to that?

CHAI RMAN NI PPER:  Yes. ldentify yourself.

DR D d OVANNA:  John D G ovanna.

From a graph that Dr. Mier presented
| ooki ng at performance by tinme of wear and from what |
was able to extract with respect to that concept that
there are people who are good trackers at some point
and bad trackers at other points. Has there been sone
information derived to determine that the tracking --
to exclude the concept of the bad tracking situation
being related to the location of the application of
t he devi ce?

And in particular, not necessarily the
static location -- in other words, three centineters
fromthe wist -- but that the individual wearing it
on this particular day, if they had another nonitor in
anot her location, that one nonitor mght have been a

good tracking nonitor and the other nonitor plus
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| ocati on m ght have not been so good.

DR ACKERVAN: Dr. Tamada.

DR TAMADA: There was a study --
actually, three of the studies have two biographers
applied on the sane person at the sane tine. And the
rel ati onship between the two biographers was generally
very good as far as the precision statistics.

There were certainly sone distribution of
some cases where one biographer mght track better
than the other, but | don't think I'm answering your
-- what is the question specific to that?

DR D d OVANNA: Yes. You're getting
close to it. Is there a difference within the sane
individual wth multiple biographers on different
| ocations and, particularly, whether or not there's
some information in that assessnment within the sane
i ndi vi dual over tine.

In other wor ds, i f you apply two
bi ographers today and then we view that over a four-
or six-week or x-period of tine, do those two
bi ographers consistently record the same for the
di fferent body | ocations?

DR TANADA: Yes. If you have two
bi ographers at the sanme tinme going on the sane day,

the first thing is, they're going through the sane
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activities and the sanme bl ood glucose excursions. You
certainly find that those two biographers correlate
better with each other in their own performance than a
bi ographer on that person on one day and then on that
person on the next day because they're undergoing
different types of situations, different activities.

CHAI RVAN NI PPER.  Any nore questions?

DR DG OVANNA:  Yes. Since we didn't at
lunch, is it possible to see and play with the device?

DR ACKERVMAN: Yes, it is. This will take
a few m nutes.

CHAI RVAN NI PPER: It depends on whether
you have to shave. Wiile we're waiting for the

device, M. Reed, do you have comments or questions?

MR REED: In the docunmentation that's
provided, you have a list of medications that you
tested against for reactions and problens. Most
notably anong that |ist was acetam nophen. | don't

know if it's a "Beltway phenonenon,” but nost people |
know have sone form of headache every day.

(Laughter.)

How much problem is this going to be in
getting your test results?

DR, ACKERNAN: M. Kennedy, if you could

address that for him please.
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DR, KENNEDY: W did do a separate study
to assess, at least in a prelimnary fashion, the
effects of acetam nophen on the behavior of the
bi ographer. WMatt, could |I have 3-427?

This study, which was conducted with only
18 patients because we nerely wanted to assess if
there were any gross effects of acetam nophen on the
conpari sons between the biographer and the conparator
neter. On Day One the entire group of 18 subjects in
this study was assessed over a 12-hour period with the
bi ographer wi th no acetam nophen adm ni st er ed.

This group was split into two different
groups of nine subjects each for Day Nunber Two. The
first group had acetam nophen adm nistered 1.5 hours
prior to the calibration so that its peak |evel would
correspond to the tinme that the biographer was
cal i brat ed.

The second group of nine subjects, after
about 5.5 hours of operation of the biographer, was
also admnistered 1,000 ng of acetam nophen. The
poi nt of the study was to determ ne whether or not the
effects of the acetam nophen could be seen in the
conparison of Day Two to Day One.

Go to nunber three, Mtt.

These are the results of the experinent.
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As you can see, the nean error, which would be the
primary indicator of any differences in acetam nophen
on Day One for the entire group that had no
acet am nophen was about 10.7 ny/dL.

The nine subjects on Day Nunmber Two had a
nmean error of about 11.8, a difference of only about
1.1 ng/dL between the biographer and the conparator
nmeter. And, in fact, for those that received
acet am nophen on Day Nunber Two, there was a nean
error of 8.2. So it was actually lower by about 2.5
ng/ dL.

All of the other indicators were roughly
equal . The mean absolute relative error of 20.4 for
the 18 subjects, which partitioned into 16.3 or
actually a lower nean absolute relative error on the
days with the acetam nophen, and roughly equival ent
percentages of points seen in the A plus B region.

W did a particular hypothesis test here
in this study in an attenpt to prove that that
difference was less -- the effect of acetam nophen
caused a difference of Iless than 10 ng/dL in the
conpari son between the bi ographer and the watch.

W could not prove that hypothesis, but
addi tional analyses showed that the differences that

you see here were pretty small. So we at |east have
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prelimnary indications that there's no effect of
acet am nophen.

The decision as to what to put on the
| abel about this is up to you and the agency.

MR,  REED: Continuing with sone of the
drug interactions or potential ones, you had a |ist.
Sone of the things | recognize, some of the things |
didn't. Couldn't find nmy drug guide to check them
out . Many of us diabetics have a Ilitany of
conplications that require certain medications, things
I i ke neuropathy, things like that.

There's also a fairly highly incidence of
things like thyroid and inmune system problens wth
di abetics. Did you check those out as well?

DR ACKERMAN: Yes. W eval uated a nunber
of different drugs retrospectively and Dr. Potts can
better address that problem

DR POITS: Here's a list of the -- in the
429 subjects, there were 253 different nedications in
the four clinical trials. These are the Accuracy,
Hone Sinul ated, Hone Environnent and the acetam nophen
st udy.

These are the nunber of subject uses.
Clearly, many subjects use nultiple drugs, and so the

total is greater than 429. W analyzed the results on
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five of the |largest categories of these, and those are
shown in slide four.

And here vyou see across the top we
anal yzed ACE inhibitors, statins, aspirins, diuretics,
Vitamn C and then these nedications not taken during
the study. And if you |look across here, you can see
that the results are identical across the board.

W did the sane analysis with the other
statistics and the results were the sane, suggesting
to us that there was no systematic effect of these
drugs on this particul ar device.

DR D G OVANNA: | assunme those are oral?

Because many of those preparations are -- nany of
those conmpounds are available in topical, over-the-
counter preparations, certainly Vitamn C Many
people use Vitamin E on sore skin, particularly if
they've been told to put sone kind of cream on it
urea, a variety of those.

So thisis -- aml correct?

DR POITS: These are oral drugs. This is
Dr. Potts. Yes, these are oral drugs.

CHAI RVAN NI PPER: Ckay. O her questions?

M. Reed.

MR, REED: One of the things that | guess

disturbs ne a little bit is the nunber of readings not
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avai |l able, whether it's from skip or whatever. Sone
statistics | read in some of the docunentation: 3,233
or 22 percent of the biographer readings were not

available from 14,615 nmaximum possible biographer

poi nt s.

It gives a nunber for "early shut-offs,
ski pped points by virtue of biographer's logic" -- |I'm
not sure | understand what that neans --and "user
error during calibration." | can pretty nuch figure

t hat one out.

But what does "skipped points by virtue of
bi ographer's | ogi c" nean?

DR ACKERVAN: This is for Dr. Tanada.

DR, TANADA: Ckay. As nentioned by Dr.
Pitzer, we have various data integrity checks that try
to exam ne each and every reading to determne -- to
try to maxim ze the accuracy of that reading. And if
sonmething is found, such as the user was perspiring or
a rapid change in tenperature or other factors, that
reading is renoved to try to prevent that reading from
bei ng used by the user.

And so that is what the term "skipped by
virtue of the biographer's 1logic" nmeans. It was
designed into the system It is an intentional method

totry to inprove the reliability of the device.
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MR, REED: Ckay. What woul d cause early

shut - of f ?

DR, TAMADA: Early shut-off. Wy don't we
go to slide seven. Yes. (kay. The specific reasons
for early shut-off. Ri ght when the biographer is
started up, we check to make sure that certain things
have taken place; such as, there should be an
Aut oSensor in it, and so it wll shut off if there's
no Aut oSensor in place.

W check the iontophoresis circuitry, the
reference and biosensor electrode circuitry to nake
sure that they're operational. So that would be
imediately at start up. During the nonitoring
period, there's a nunber of things that could cause it
to shut off.

One is i f t he Aut oSensor becomnes
conpl etely disconnected. Second, if the device
becomes di sconnected fromthe user's skin. W nonitor
to make sure that there is a good electrical
connection. Third, we make sure that the biosensor is
connect ed.

So with every biosensor cycle, we check to
make sure that the biosensor isn't shorted together or
isn't disconnected. Probably the preponderance of the

shut-offs are consecutive skips. So six skips of any
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type in a rowwll cause the biographer to shut off.

Excessive perspiration -- technically,
it's 18 perspiration counts, which essentially nmeans
the user is perspiring for an extended period of tine
-- will cause a biographer to shut off. And, finally,
at calibration, if there are six aborted calibrations,
t hen the bi ographer will shut off.

MR. REED: Ckay. And it does give you an
alarmif it skips or shuts off?

DR. TAMADA: Yes. It gives an alarmif it
shuts off. Now, the skip alarmis sonewhat setable by
t he user. It always alerts for a perspiration alert,
for a low blood glucose or out-of-range |ow, high
bl ood gl ucose or out-of-range high.

But for sonme of the other skips, |ike skip

date and skip tenp, it's user setable. You can set it

all", where it would notify, or

to nost" where it
will notify for the critical ones: per spi rati on,
shutting off, high and | ow gl ucose.

MR,  REED: Ckay. You also said in one

pl ace that "the study results denonstrated an
i mport ant lag between BG neasurenents and the
bi ogr apher readi ngs. In addition, qualitative review

of the tracking plots show that the lag varies

depending on whether glucose levels are rising and
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falling."

Can you explain or elaborate on these two
statenments?

DR ACKERVAN.  Yes, sir. This also would
be an issue that will be discussed by Dr. Tanada.

DR, TAMADA: Gkay. |I'msorry. Could you

repeat the first question? El aborate on the lag tinme?

MR,  REED: Yes, it says, "The study
results denonstrate an inportant lag between BG
neasurenents and the bi ographer r eadi ngs. In

addition, qualitative review of the tracking plots
shows that the |ag varies dependi ng on whether glucose
levels are rising and falling." Can you explain or
el abor at e?

DR TAMADA: Ckay. Wy don't | start with
the first question. Set 4, slide 4 explains a little
bit nore about where this lag tinme arises from The
conmponents of the lag tine from the bl ood neasurenent
has two nmai n conmponents.

One we call the neasurenent l|ag, and the
neasurenent lag is the anount of time it takes us to
physically take the neasurenent. So this is at the
m dpoint between our two three-mnute extraction
peri ods here.

So we have this point here plus the |ast
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seven-m nute biosensing period. So the biographer
requires 13 and a half mnutes to extract the sanple
and make the biosensor nmeasurenent. So this is a
nmeasurenent lag and it's fixed for the biographer.

The second part would be the physiol ogi ca
lag of glucose going from the blood to the
interstitial fluid. And from the literature, there's
a variety of values, but they tend to average around
five mnutes between the blood and the interstitial
fluid.

And so it's a conbination of t he
physiological lag and the neasurenent lag that wll
contribute to the lag tine, the effective lag that's
seen in the biographer.

On the second question of the increasing
and decreasing, that's a little nore addressed to sone
of the fundanmental literature on interstitial fluid to
bl ood gl ucose. It's been found by, say, inplantable
sensors or mcrodial ysis sensors in sone cases.

It appears when the glucose is increasing,
there's nore of a lag than when it's decreasing. That
is, the interstitial fluid actually can detect the
decrease in glucose first, and that's believed to be
because physiologically the glucose is consuned in the

interstitial fluid.
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And so it's thought that this mght
actually be a better indicator of what the person is
goi ng through physiologically than the blood because
that's where the glucose is actually being used.
That's based on literature of the interstitial fluid
to bl ood equilibrium

MR. REED. Thank you.

CHAI RVAN NI PPER:  Thank you.

Ms. Kruger, do you have questions for this
sponsor ?

M5. KRUGER A coupl e of questions.

What are your plans for individuals with
Type 2 diabetes that are on oral agents?

DR ACKERVAN. Dr. Pitzer

DR PITZER Can you clarify just a bit in
terns of --

M5. KRUGER  You haven't tested it in any
i ndi viduals, except for Type 1 and Type 2 that are
i nsulin using?

DR PITZER Correct. Al of our studies
did involve patients on insulin primarily for the
practicality of ensuring wider fluctuations in glucose
levels during the study period so that we could
hopefully get better data in ternms of assessing the

accuracy of the device.
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Again, Type 2 diabetics on oral therapy is
a real obvious group that we're anxious to nove
forward into further studies, subsequent to the
initial approval.

D d that answer the question?

M5. KRUGER | think Lois wants to
coment .

CHAI RVAN NI PPER: W had anot her conmment
fromDr. Jovanovic.

DR, JOVANOVI C. In the concomtant drugs
that our patients were taking, our Type 2s were 90
percent of the tinme also taking oral agents.

M5. KRUGER That was ny next question.
Have you 1looked at the interference or potential
interference with the multitude of oral agents that
are on the market at this time? And you' re saying
that you have, in fact, |ooked at that as well.

|"ve read |abeling and books on education
and what have you. What do you foresee -- |'ve heard
over and over again about intensive education. How do
you perceive that? Wat are you planni ng?

DR ACKERVAN. Dr. Pitzer.

DR Pl TZER Vell, | think it wll take
the formof a lot of different actual activities, the

first key step being the prescription nature of the
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device and the ability then of the health care teamto
help us individualize the training needs of each
patient.

So that will be a key part of it. W' ve
gone a little bit beyond the typical instructional
materials that conme with the hone bl ood gl ucose neter.

You' ve probably seen our user's guide. It's thicker.
There are nore issues, a videotape, and so on, that
goes with it.

And, recently, we've had conversations
with the FDA review team about this idea of doing
sonmething simlar to the hone prothronbin testing,
where there is sone specific nechanism to ensure that
each patient understands the key safety infornmation

And we've agreed to do that, and we would
expect to work out the particulars with the agency
teamas we go through the details of the |abeling.

M5. KRUCGER: So that's still up in the
air?

DR Pl TZER Yes. The details still are
yet to be finalized.

M5. KRUGER. M/ one concern is that, as we
nove forward on all of these devices, which obviously
are incredible for our patients, is that the devices

becone nore sophisticated than the provider's
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know edge. Not the patient, but the provider's
know edge. I have nore confidence in the patient's
use of nost of these devices than | do the provider's.

And as you nove into the Type 2 nmarket,
you have only ten or 15 percent, at the nost, of those
patients being taken care of by specialists like
nysel f.

So ny concern would be not just to train
on the actual nechanics of the device; but once they
have this nultitude of data, then nost of them aren't
going to know what the heck to do with that, and so,
as you nove it out onto the market, that that be part
of the training package.

DR ACKERVAN. Dr. Pitzer.

DR Pl TZER Yes. W absolutely agree
that the educational prograns need to be both for
patients and for health care professionals.

M5. KRUGER  Thank you.

CHAI RVAN NI PPER:  Thank you.

Dr. Habig.

DR HABIG Based on the statistics of the
hone wuse study where you're neasuring finger-stick
glucoses hourly, | think it was -- there's probably
not much, but | wonder -- is there any data -- did you

collect data from home use at night? Was sone of
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t hese through the night?

DR ACKERVAN: Yes, there was, and Dr.
Potts will address that issue.

DR POITS: Nunber 30, please, Matt.

W did this evaluation in the Hone
Sinul ated Study because we wanted people -- in the
| aboratory at night. There's a certain dilema here
of doi ng overnight testing when people have to wake up
and make neasurenents.

So let nme go through the overnight
nighttine wear in the Home Sinulated Study. And in
this study, the subjects wore the biographer overnight
in a clinical site. One hundred and six subjects
calibrated the biographer at bedtine.

If the hypo or hyper alert alarmed during
the night, a blood glucose neasurenent was obtained.
Now keep in mnd you had to get these people up and
make a mneasurenment quickly in order to pair these
val ues.

So data were paired, if the HemaCue val ue
was obtained at a tinme that could be paired. And I'l|
just verbally go through the answer here. Ve found
that the frequency of skips was virtually identical in
day and ni ght.

W found that we had 36 paired val ues.
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Keep in mnd, you know, sone of the limtation was
getting people up and getting a val ue qui ckly enough.

W had 36 paired values from these 106

subj ect s. The correlation coefficient for those
val ues was .98. The nean relative error was 16.4.
The MARE was 18.7. |I'mciting the sane nunbers that |
cited this norning. And we analyzed the nunber of
ski ps. And in both cases, the skips were around 15
percent .

So, Matt, if you'd go to nunber five in
this series, please. There we go.

W found that the alert sound is adequate,
the frequency of skips is the sane, fewer data skips
occurred at night, nore sweat skips occurred during
the night. Accuracy was conparabl e, day versus night.

DR, HABI G Ckay. Then a followon
guestion, which is maybe really what I'mtrying to get
at . You didn't do a study, | suppose, where you
pur posefully woke people up every hour so that you
coul d have data points?

You only allowed the alarmto wake them up
if -- so you could -- you don't actually have data on
whet her there were hypoglycemc events that were
m ssed?

DR POITS: No. That is correct. W did
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not .

DR HABIG | don't know who you'd get to
volunteer for that kind of a study.

(Laughter.)

DR POITS: Wuld you care to vol unteer?

(Laughter.)

DR. HABI G There's anot her question, but
| won't answer it.

DR, ACKERMAN: May | interrupt for just
one second? Because one of the questions that the
agency asked the panel to consider is whether the
sponsor had addressed overnight use. And we certainly
believe that we've done a significant anount of work
and have shown equal perfornmance, overnight as well as
during the day.

DR HABI G Anot her question | have in a
slightly different area. The users in the Honme Use
Study used One Touch Profile neters. Were those
neters their subject's wusual neter or was that, for
sonme of them a new device which you trained them on?

And the last part of this nultiple point
guestion is, how confident are you in the honme -- in
those finger-stick meter results? Wat sort of QC and
t hi ngs were done about that?

DR ACKERVAN: M. Ferm, if you can
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di scuss that portion of the protocol.
DR, FERM: Yes. W | ooked for subjects
who were famliar with using the One Touch neter. I

think in a few instances we actually got subjects who

we even trained on it. VW primarily | ooked for One
Touch users. But we provided the neters, so we took
al | t he manuf act ur er r econmended precautions

bef orehand to be sure they were in proper operation.
DR HABI G And if you don't mnd while
you're still there, those neters m ght have been brand

new nmeters or they mght have been the neter that that

subj ect --

DR FERM : No. They were all brand new
meters --

DR HABIG They were all brand new?

DR FERM: -- that we provided.

DR. HABIG  Thank you. Ckay, under st ood.
Thanks.

Just one further question that's kind of a

mechani cal thing. The press that you use to apply the

DR. ACKERVAN. The pressure?
DR HABI G Thank you.
(Laughter.)

Is there -- | guess I'll preface it by a
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comment . In people with diabetes who use insulin
injecting pens, the typical instruction is push the
pl unger and hold for five seconds. And it's amazing

how five seconds go by when you say "one, two, three,
four, five" conpared to "one thousand one."

Do you plan to do sonme kind of education
about the ten seconds? Because | presune ten seconds

is required, conpared to one or two or three seconds,

which mght not be sufficient length of tinme for

adhesi on.

DR ACKERVAN. Dr. Pitzer

DR PITZER Yes, let ne answer. There's
kind of two questions in there. First of all, we set

the ten seconds to be longer than what is actually
required. So we studied the effect of pressure for
five seconds, ten seconds, and up to several mnutes
in bench-top type of studies and then set it at ten
because it was well above the m ni num required.

And it turns out there's no effect of
holding it shut for too |ong. But | agree, the nore
likely thing is people mght not count to ten as
slowly as perhaps they shoul d.

So that would certainly be one of the very
specific things that would be part of the educational

program to nmake sure that each user clearly
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understands the inportance and how to use the press
correctly.

DR HABIG (Geat.

CHAI RMAN NI PPER:  Thank you, Dr. Habi g.

Did you have sonething you wanted to say,
Dr. Gutman? Then we're back to Dr. D G ovanna.

DR D G OVANNA: A nunber of the issues
that | read about in all of the docunentation related
to this concept of skin irritation associated wth
application -- | have a nunber of questions to try to
get a clearer idea as to exactly what is going on and
what the potential inplications are of that.

And it was helpful to see the device, but
perhaps you <can start by giving us sone nore
information about exactly what contacts the skin.
From what | can see, it appears that there is, in
effect, an adhesive surrounding the gel or the
el ectrodes.

And what of the electrode, the gel, and
t he adhesive does actually contact the skin? And if
possi bl e, what are they made of ?

DR ACKERNAN: W wll probably not go
into what they're nade of for proprietary reasons, but
we will talk about contact with the skin.

Dr. Tanumda.
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DR TAMADA: Slide nunber nine of 40-A.

Ckay, specifically what contacts the skin.
This is kind of the bottom view that would contact
t he skin. So this is the inprint. Here is what we
call the nask. And the mask has an adhesive, a
typical transdermal adhesive, and this hel ps keep the
watch in place and keep it from noving. So that
adhesi ve contacts the skin.

The other part that contacts the skin is
the extraction areas. The hydrogel is on the other
side, so with these holes -- through these holes, the
hydr ogel contacts the skin.

And then the plastic on the outer part of
the tray contacts the skin, and also the two sweat
detectors contact the skin. The bi osensor does not
contact the skin. It's on the other side of the gel,
so there's no contact between the biosensor and the
ski n.

DR D G OVANNA: I think the reason that
this is of interest to ne is because of the issue of
contact sensitization. I did go through the studies
that were done with respect to the standard approach
to assessing contact sensitization.

Wth this device, | think there's a subtle

difference, and that is that there's a current applied
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and there's this iontophoresis process going on.
Wiile I"m not an expert on iontophoresis, we do use it
in dermatology occasionally as -- wth an apparatus
for hyperhidrosis to prevent -- basically, what we
think is happening is we're preventing sweat from
com ng out of the sweat gl ands.

So the issue here really is that the way
you're using this device is to enhance the reverse of
penetration, to be able to extract. And by increasing
the transit across the skin, there's several things
that may be happeni ng, one of which may be an enhanced
delivery of various conponents the sanme way that the

gl ucose i s conmi ng out.

For exanple, if a ~conponent of this
appar at us S ni ckel , that's a rather common
sensitizing agent. And one would expect that if one

wore nickel apparatus or jewelry or watches for many
years, one may or nmay not becone sensitized to them
|"m not quite sure what woul d happen under
t he i nfl uence of const ant or very frequent
i ontophoresis of nickel or, for exanple, the agents
involved in the adhesive. While nost people who
infrequently use tape and bandages don't get allergic
to it; if we go into a hospital popul ati on,
individuals who wuse bandaids all the tinme very
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frequently beconme allergic to the adhesives without
any enhanci ng i ssues goi ng on.

So | don't knowif it's a fair question to
ask you how to address it, but how would one approach
this considering the fact that the standard tests
really don't look at this kind of special situation?

DR, ACKERMAN: One response would be we
have the same concern, and that's why we did what we
t hought was a very robust contact sensitization study
and over 100 subjects. | agree that that was
relatively short term but it was still the one that
nost individuals or nobst conpanies use to address
contact sensitization.

We've also done six-week studies in an
extended wear. It was in a smaller set of
i ndi vi dual s. But at least to this date, we have not
seen contact sensitization in our studies.

DR. DG OVANNA: Can | ask, approximtely,
of the studies that have been done where you have
experience with individuals wearing this apparatus for
periods of time, what is sort of the |ongest and nost
frequent exposure?

| get a sense, from what | read from the
literature, that this would be an intermttent use.

However, sone of the discussion | heard today would
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strongly suggest to ne that for certain popul ations
this would be an apparatus that people would want to
wear daily for an extended period of tine.

DR ACKERVAN: Dr. Garg.

DR. GARG Thank you, Neil, for asking ne
to respond to the question of the extended wear study.

M name is Dr. Garg and ny title is
Prof essor of Medicine and Pediatrics at the University
of Colorado Health Sciences Center, and |I'm also the
Director of the Adult Diabetes Program at the Barbara
Davis Center for D abetes in Denver.

The extended wear study, specifically you
asked, was done in Denver, which included 15 adult
patients using the 3 ucoWatch every day on the forearm
for six weeks. Al the patients were asked to put on
the wat ch, one watch a day every day for six weeks.

In addition to that, all patients were
asked to return back to the clinic every two weeks for
an all-day accuracy study. During that accuracy study
day, the patient's forearns were inspected by ne.
And, specifically, al | the patients were asked
regarding skin irritation

On the clinical exam nation, all patients
-- | could only see the skin irritation which was

relevant to the previous two to three days of the skin
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appl i cati ons. I could not visualize any of the skin
irritation whi ch was pertinent to t he skin
applications of nmore than 72 hours ago.

And then | asked all the patients whether
the skin irritation was any reason to not use the
product. Every one of the patients said it was not a
big deal at all if it's going to give ne all the bulk
of information that | need.

Thank you.

DR D 3 OVANNA: Is there sone data from

that experience that would suggest that -- that's
approximately 40 daily applications -- that towards
the end of that period of tine, when | would assune

the device would be repeatedly placed over areas that
have previously seen the iontophoresis and the device,
that the accuracy was suffering conpared to the
earlier experiences when the device had been placed on
new skin, skin that hadn't seen it before?

DR ACKERNVAN: Vell, we can address the
accuracy. And that mght also mght be a way that we
can address the irritation issue.

Dr. Pitzer.

DR Pl TZER This is Ken Pitzer. Let's
start with slide 4 from set 32 just to conplete the

skin irritation question.
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These are t he quantitative results
relevant to Dr. Garg's description. Wat's shown here
is the four accuracy study days across the six-week
peri od: the very first day, Day 15, Day 30 and Day
43. And on the Y axis we have the average score, and
this is a one-to-four score.

And we show in the blue bars the erythem
score. And then the striped bar is the edema. And as
Dr. @Garg nentioned, the irritation results were
simlar to what was seen in other studies and there
was no apparent change throughout the six-week study.

In regards to perfornmance, if we can go to
slide two from this set. This slide summarizes the
accuracy or difference statistics, as we call them
from Day one, 15, 30 and 43. And these are the neans
of the per biographer val ues.

Again, the key thing here is that there's
no apparent change in the performance of the device
over the 43-day study period on any of these neasures.
The note at the bottom as Dr. Tamada nentioned, we
have discovered that when patients calibrate with a
very high blood glucose greater than 280, we have seen
greater error.

So in this particular analysis, because

there was one subject that calibrated high on three
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days, this is a small enough study that, with that one
subject's data, it is quite inpactful. So this is the
one slide where we have taken that person out of the
data set because the device, as described in the PMA -
- those calibrations wouldn't have been accepted, so
the data woul d not have resulted.

But we did not see in this study any

change in performance over the 43-day peri od.

DR. D G OVANNA: Has there been an
assessnment sonewhere, which | wasn't able to extract
from the information that | had gotten, of the

performance of the device when it's been placed on
very hairy skin, or skin that's been shaved, conpared
to non- hairy ski n, except for t he adhesi on
characteristics?

And | guess ny sense here is to try to
develop sonme kind of a concept as to where best
novenment of glucose is really occurring, whether or
not there is sone conponent of transit in the hair
follicles and sweat glands, which is kind of what we
would expect nore so than directly through the
epiderm s and stratum corneum and whether or not that
may be a way of explaining sonme of the perfornance
changes that occur over tine.

DR. ACKERVAN. An interesting point.
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M. Ferm, would you talk about -- do you
have any conments relative to the protocol and | ooking
at different levels of hairiness in a site?

DR, FERM: I think there may be other
menbers who can talk about that sort of design
characteristic, if you will, and where the hypothesis
is that this is comng from \Wat | can tell you is
that all of our studies sort of renoved that issue
from consi derati on.

W did ask everyone -- who did have hairy
arms to shave, so we don't really have the capability,
| think, to do the kind of analysis that vyou're
suggest i ng.

DR ACKERVAN: Dr. Potts.

DR POITS: There has been a wealth of
literature, and continues to be a wealth of
literature, on precisely where things go through the
skin under the influence of an electric field. I
don't have enough know edge to say where that is, and
|"d be surprised if anyone does.

Keep in mnd, the use of a one point
calibration S specifically because there are
variation in skin perneability, and that that one
point calibration offsets the vast mgjority of that

vari ation.
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DR D 3 OVANNA: | think the reason for ne

to try to get a little better understanding of that
again relates to the issue of performance of the
device specifically over tine. And as wth nmany
things when we study them in a very controlled
situation, we get sone information we believe we
understand and then, when they're wdely used under
other conditions, things happen we don't very well
under st and.

Dr. Mei er showed a nice table of
performance by time of wear, and this sort of
hi ghli ghts several of the concepts that | think |'ve
been reading about in nuch of this literature. One of
the concerns that | have with respect to that is that
there are several things that go on when one wears and
renoves this device.

One is a matter of redness and ederma. The
other is a matter of sone small vesicular regions
which may be related to hair follicles or sweat
gl ands. And anot her physical nechanical change that's
occurring in at least sonme individuals is an abrasion
a shaving that occurs in another way.

| think when conceptually one would apply
this to intact skin, one could neasure what would

happen over tinme and the skin would likely remain
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relatively intact.

I woul d t hi nk t hat with r epeat ed
applications fromthe size of the device and at | east
in the population that would be interested in using
this on a very frequent basis, there is a limtation
on the nunber of places that you could put it wthout
reapplying it to the sane pl ace.

And ny real concern is that the nechani cal
i ssue of shaving, small breaks in the skin, and the
healing of that over, for exanple, the 12 to 14 hours
that would occur in application tine or whatever
changes occurred during chronic iontophoresis wth
respect to the skin -- we know that in the axillae we
use it as a treatnment to bl ock the sweat gl ands.

So we know that we would expect changes
over tine. How this relates to the performance of
that application on that skin over the duration of
time -- for exanple, if sonmeone were to put it on at
night and at three in the norning would -- you would
want a particular assessnent, would that be the sane
in skin where this has been applied for three nonths
and now you're applying it -- it's on a place where
it's seen many tinmes before versus not.

DR ACKERVAN. Dr. Tanmda.

DR TAMADA: It seens like there's nany
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guestions in that, and |I'm not sure |I'm going to be
addressing --

DR. DG OVANNA: | apol ogi ze for not being
alittle nore clear about that.

DR TAMADA: In terns of t he
reapplication, the actual extraction area, which is
where the primary irritation occurs, they're actually
one centineter squared. So it is possible for the
user to rotate sites.

And we see full recovery in 100 percent of
the subjects generally by a week, and the absolute
worst case in two weeks. And so with the size of the
actual iontophoresis extraction area, that should be
sufficient so the users don't put it on an old site in
terns of just the surface area invol ved.

Clearly there's also an education issue in
terns of people not applying to sites which already
have irritation

It seened like there were other questions
I i ke changes during the 12 hour wear or --

DR. D A OVANNA: | think nmy -- one of the
concerns was that during the performance tine there
are certain skin changes, for exanple, related to
shaving that would occur and whether or not those

woul d be expected to affect perfornmance.
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For exanple, if you're instructing the
wearer to shave imediately before applying the
apparatus -- you know, nost nen who will shave with a
blade will notice that occasionally they' Il get skin
irregularities or leave them with nicks and cuts that
they can see and bleed, but there are probably nany,
many nore that they can't see and bleed that are not
of much consequence to them but clearly can affect
the skin barrier for a period of time in a variable
way.

So that one hour post shaving and ten
hours post shaving, there's a different effect on the
barrier. And | don't see that as sonmething that is a
maj or issue unless one controls for that and knows
whet her or not that has an effect on the performance.

DR, TANADA: kay, we haven't addressed
the shaving issue in particular. To clarify, nost
studies, just for standardization, it's requested that
the site is shaved 24 hours in advance. This is to
assess irritation.

It's a very specific protocol that we
would wuse in aninmals and in humans so that the
irritation doesn't have an artifact of the shaving
itself. 1'd say maybe Dr. Pitzer could tal k about the

user instructions for shaving.
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But, at any rate, in the Honme Environnent
Study, of course people would have been doing variable

things in shaving, using it according to the user

instructions. [|I'mnot sure | can --
DR D G OVANNA: | think that's ny point.
| think that you would expect -- the way | read at

| east the |abeling, you would expect a wi de variety of
procedures to be used, and | think that that very well
may or may not, but | can't extract from the data,
affect the performance over a period of the subsequent
ten to 15 hours.

| don't know, but -- and I think the [ ast
issue that | had really was with respect to -- again,
| think the | abeling where it suggests that the wearer
apply a cream afterwards for areas that nmay be
irritated, but it's rather nonspecific as to what they
woul d appl y.

If you go into any cosnetic or drugstore
today, you'll find many thousands of additives,
including things like urea and Vitamin C and Vitamn
E, many of which my or may not affect the
per f or mance. And | don't think you want to test for
all of those, but you nmay want to not be quite so
general in what you recomrend someone apply.

DR ACKERVAN: Dr. Pitzer.
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DR PI TZER Yes, | think the key point

from the l|abeling perspective that we tried to do is
to focus on not putting on any type of cream before
use of the device at a site; but, during the recovery
process for a given site, it nmay be of some palliative
use.

So the focus there is trying to be on use
of those type of things after as opposed to before so
that we hopefully would not have any perfornmance
i nplications.

DR, D G OVANNA: One last question. Has
there been any thought of wusing this on other body
areas -- for exanple, using it on the ankle at night
or places you might not necessarily want to read it
all the tine, but would give an increased area of sort
of unused skin?

DR ACKERVAN. Dr. Pitzer.

DR PI TZER Again, that's an area of
interest and perhaps future investigation, but not
subject to the application at hand or the studies that
we' ve done so far.

CHAI RVAN NI PPER:  Thank you.

Dr. Janosky.
DR, JANCSKY: Yes, |I'm trying to get
around -- trying to understand sonme of the error in
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the system Started this day wth laryngitis, so
hopefully we can sort of get through this. And 1'm
actually looking at the handout from Dr. Meier, and |
was -- a request to the sponsor to address sonme of the
issues that Dr. Meier had raised.

If I look at error within the system you
have two devices and it's only one device that is of
concern for you, and that's your device. But your
device is also nmeasuring with error. And the device
that you're conparing that against is measuring wth
error al so.

So this leaves you in a quandary and to
try to tease apart any nonagreenent that you find and
what is it due to. So that's the issue that I|I'm
trying to get at, is tell me how nuch of that error is
from your device and how nuch of that error is from
t he gl uconeter?

And to answer that question, clearly any
other data that you mght have available to help ne
understand that would also then -- it |looks |like slide
ten and 11 from Dr. Meier. If you would also take a
| ook at those to answer that question

DR ACKERNAN: W don't have copies of
that, unfortunately.

DR. JANCSKY: You don't have a copy of it?
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DR ACKERVAN: No, we do not.

DR JANCSKY: Is Dr. Meier still here?

CHAI RVAN NI PPER: Gve us a second and
we'll put it up.

DR, JANCSKY: Ckay, so just to go through
it again, the short version of the question is trying
to determ ne what percentage of error in the systemis
due to your device?

CHAI RVAN NI PPER: We'll need to kill that
projector a little bit. There we go. Yes, just put a
cap on it. That's fine. Thank you.

DR POITS: So -- this is Dr. Potts.

CHAI RVAN NI PPER: Is that the one you had

in mnd?

DR JANOSKY: Yes, it is.

DR POTTS: These are the data that both
Dr. Meier has showmn and we've shown in our

presentation of the correlation between the biographer
val ue and the conparative bl ood glucose value, in this
case obtained with a One Touch Profile neter.

I"d like to, if possible, take that off
and put one of our slides on, if | could.

And I would like, Matt, 19-2, please.

This speaks specifically -- thank you.

This speaks specifically to the sources of error. To
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our mnd, there are four apparent -- there is apparent
error due to four sources. Cdearly, as you have said,
the error in the device itself and the error in the
calibrating neter.

And these are clearly relevant to the
performance in the hands of the user. There are also
these errors on the conparative neter and sanple
source and timng, whi ch, while inportant to
expl ai ning how the device works and how peopl e shoul d
use it, do not -- are not relevant to use in the rea
wor | d.

And in fact, we believe that these lead to
an underestimate of the performance of the biographer.

Now, it's very difficult, | dare say inpossible, to
parse out specifically all of these sources of error.

But et me talk to the conparative neter and, if |
could, Matt, have slide four in this sane series.

Four. Thank you.

This is a specific test that, in fact, the
FDA suggested that we do to get at this question. And
-- oh, yes, |I'msorry, speaking into the mcrophone.
This is what's called the |ab nethod conparison study.

It's a hone sinulated study where people were free to
roam about except in those tines when they had to

report to the | aboratory to take nmeasurenents.
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They were literally free to go wherever
t hey w shed. W neasured both cases using the One
Touch as a calibrating nmeter, but we then conpared the
data either using the One Touch as the conparative
nmeter or the YSI as a conparative neter.

And you can see that the nmean absolute
relative error dimnishes substantially where the only
difference is the use of this YSI device. The sane is
true for all other netrics of scatter.

DR, JANCSKY: kay, so that's addressing
that the error in the device that is not your
device --

DR POITS: That's addressing specifically
the error of the conparative neter.

DR, JANCSKY: Right.

DR POTTS: The calibrated neter is the
same and the bi ographer.

DR. JANOCSKY: So you're roughly -- 1 think
that's 17 and 217

DR POITS: Yes.

DR JANCSKY: Ri ght . So it's 18, 19
percent error within the other device?

DR POITS: There are lots of other
sources of error.

DR JANCSKY: Right.
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DR POITS: | nean, the timng issues

DR, JANOSKY: Right, but that's the first
part.

DR POITS: And those 1'd be welcone to
suggestions as to how you exactly parse those nunbers
out. It's very, very convol uted.

DR, JANCSKY: Ckay. |"m going to stil
have slide ten put up there in a second, --

MR, POITS: Ckay.

DR JANCSKY: -- but not yet, not yet.

MR, POITS: Ckay.

DR, JANOSKY: Dr. Meier also presented to
us precision study. I think it was her slide 24 and
then it was concluded on her slide 25. And ny
understanding of the precision study, that that was a
study that, for any one patient, they were wearing two
of your devices and then you were |ooking for
agreenment between those two devi ces.

Now, based on -- we don't have any nunbers
presented in what she showed us today. Do you have
nunber s?

MR POITS: Yes.

DR JANGCSKY: Because she has statenents

here that lets me think that there's a fair deal of

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

209

error within the agreenent for your two devi ces.

MR POITS: Matt, could | have 6-2,
pl ease?

Ch, wait, do you want to show her data
first? 1'msorry, have | preenpted this?

DR JANCSKY: It's her --

MR POITS: Yes.

DR, JANOSKY: -- slide 25. So again,
we're still trying to get around the error within your
devi ce.

MR POITS: Yes.

DR JANCSKY: That's the issue that I'm
dealing with. Yes, that's it. From what | understand

you presented to us here is actually very simlar to
the results that you showed for slide ten, that there
does seem to be a variability given actual blood
val ue.

So that there's probably nore error in the
system along different ranges. |Is that the conclusion
that you're presenting to us for the nunber one?
Wthin your precision results, your very first
conclusion is variability between pairs increases as a
function of glucose range.

DR, ACKERNAN: kay, this slide up there

now is not a precision slide. The second slide is a

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

210

preci sion slide.

DR. JANCSKY: Ckay, so that first
statenment that you have up there, that's the statenent
that says that there is heterogeneity in terns of
error across glucose values. Is that --

DR ACKERVAN:  Yes.

MR POITS: Yes.

DR, JANCSKY: Ckay, so this is -- that's
looking at it -- that's |ooking at patients that have
two devices placed sinultaneous readings --

MR. POITS. Right.

DR JANCSKY: -- right sone variability?

MR. POITS. Right.

DR JANCSKY: (Ckay. Now if you then back
to slide ten that she presented to us, slide ten is
| ook -- not that same study. That's not the precision
st udy. But that was what you were calling vyour
pi vot al study.

MR POITS: Yes.

DR, JANOCSKY:  Your pivotal clinical study.

And even though you're looking at it quite
differently, you cone to a very simlar conclusion in
that there's heterogeneity of error given the blood
gl ucose value if you place slide ten up there again

DR ACKERVMAN. W agree.
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MR POITS: Yes.

DR JANCSKY: Ch, you're agreeing?

DR. ACKERVAN. W agree. | nean, that was
a mpjor part of Dr. Potts' presentation.

DR, JANOSKY: (Ckay. So given those pieces
of information, could you then go back and address the
percentage of error that you're finding and what
percentage is for your device?

DR ACKERVAN: Dr. Potts.

DR, JANCSKY: Al  of those pieces of
information that you just presented to ne.

DR ACKERNAN: Dr. Potts, maybe if you
showed the precision data --

MR POITS: Yes.

DR, ACKERVAN. -- that we've generated and
then try to contrast that wth the error in the
accuracy study that would hel p us.

MR POTTS: If | could, please, have slide
6- 2. And | guess we have to turn the overhead
projector on. First of all, | just want to point out
that the differences in precision as neasured by the
bi ographer relative to conventional blood neters, this
requires two different devices which also need to be
synchroni zed quite cl osely.

So you actually have two sanples at two
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different times which you try to synchronize. If |
could see the next slide, please. These are three
different studies, a l|aboratory environnment and the
accuracy study, a home simnulated environnment, and the
hone use, as in the honme environnent study.

And we've shown here the precision as a
percent CV as a function of biographer range. As
presented as a percent CV, these values all say that
the coefficient of variation is 10 percent or
t her eabouts across the bl ood gl ucose ranges.

Furthernore, if you look at the next
slide, which goes back to these values that we're nore
accustomed to |looking at of nean absolute error --
nean absolute relative error, you find that under
these conditions where two biographers are conpared
head to head in synchronized node, you find that the
nmean absolute relative error is somewhere in the range
of 10 to 15 percent.

The nmean -- | would try to put this in
context of what you find with home use devices. And
the nmean absolute relative error for hone use devices
is in that sane region. So | think you can get at
this. The difficulty is this is a precision study,
not an accuracy study.

DR JANCSKY: Right, exactly.
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MR POITS: And there's sone inherent

intellectual risks in trying to go down that path.

DR, JANCSKY: So if we just sort of
summari ze what we know so far, you have about 10
percent error within --

MR POITS: Yes.

DR, JANCSKY: -- the device when you
conpare it to a simlar device?

MR POITS: Yes.

DR, JANCSKY: You have about 15 percent
error in the other device, correct?

MR POITS: W' re talking orders of
magni t ude here, yes.

DR. JANOCSKY: So then what do you concl ude
for the peer error within your device?

MR POITS: Well, I'mstill not sure that
you can get at that nunber because there are other
sources of error such as the dynamcs and the timng
issues that I'm at a loss to figure out how you
absol utely de-convol ute that information.

CHAI RVMAN NI PPER:  Thank you, Dr. Janosky.

W are -- in ny main function as tine
keeper, we're headed toward about a 3:30 to 3:45
break. Maybe our questioning could -- the rest of the

panel could -- | don't want to truncate discussion at
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all, but let's aimtoward that in the next few m nutes
W appi ng up the questions with the sponsor.

Dr. Everett, fire away. Don't feel
i nhibited by ny thinking about tine, but | thought 1'd
just let you know what was on ny -- | don't know what
kind of nean absolute relative error I've got in ny
time keeping, but let's try to keep on track here.

DR  EVERETT: My question deals again
around how well the machine, the instrunent itself,
actually functions. That is, how does the precision
and accuracy change as you nove from the bench to the
individual? That is, fromthe in vitro to the in vivo
type of environnment.

Not to just look at it the way you' ve been
expl aining, but whether the actual ability of the
machi ne performance drops off as you nove from a pure
environment of glucose solution to one that you pull
out of an individual.

How does the nmachine's ability to function
vary as you nove again from the bench to the
i ndi vi dual ?

DR ACKERVAN. Dr. Potts.

MR POITS: I want to nake sure, Dr.
Everett, that | wunderstand your question. You're

asking how does the performance change from the
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| aboratory experinments that | presented --

DR EVERETT: Right.

MR POITS: -- early on to in reality, in
real tinme?

DR EVERETT: Yes, exactly.

MR, POITS: | think the major difference
isin ternms of what | would call "anbient"” conditions,
anbi ent noi se. Those experinents that | showed wth

linearity at the very beginning were designed to show
how wel | the detection system can work if you control
t he anbi ent conditi ons.

W clearly cannot do that in real use
environment. This is simlar to the studies that you
will see for many, nmany diagnostics where you find
that there are |aboratory studies denonstrating the
inherent ability to nmke a neasurenent, which are
al ways conpronised as you go into field studies.

For exanpl e, changes in tenperature,
perspiration, people, banging the watch, things I|ike
that, inpact, the quality of the data.

DR EVERETT: Do you place a nunber on

preci sion and accuracy?

MR POTTS. It is -- | cannot. | honestly
cannot give that nunmber out. [It's not possible to de-
convolute all of that because you <can't do a
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controll ed experience in human use where you only vary
tenperature or you only vary perspiration or you only
vary activity.

And that would be the only way to really
get at these and properly, quantitatively analyze
t hese sources of error.

DR EVERETT: In the |aboratory.

MR, POTTS: In the laboratory, you can do
t hat . And if you cycle tenperature, you can see
changes in the neasurenent. And if you particularly
rapidly recycle tenperature, you can get changes in
measur erent .

DR EVERETT: In the |aboratory, can you
put a nunber on precision and accuracy there?

VR. POITS: The precision in the
| aboratory --

DR ACKERVAN: Dr. Kersten.

MR,  POITS: Brian did those experinents,
so he shoul d answer that question.

DR, KERSTEN. M nanme is Dr. Brian Kersten

and I'm Director of Analytical Sciences and Quality
Assurance at Cygnus. W did these precision type
studies using aqueous glucose solutions. The

equi val ent gl ucose concentrations were at 40 and 100

and 400 ny/dL.
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The tenperature that we controlled it at
was between 20 and 25 degrees. W used three
Aut oSensors. W neasured per 12 hour day per
concentration for a total of ten days. So we studied
about 90 AutoSensors relative to the precision study
in which we generated 2,160 total neasurenents of
gl ucose per concentration

From this data, we did the statistical
analysis. And as you can see, overall concentrations
the percent CVs were equal to or less than 7 percent.

So on the bench top, we have very good precision.

DR. EVERETT: And you picked this
t enperature of what again?

DR KERSTEN: It was between 20 and 25
degr ees.

DR EVERETT: And why did you decide to
pi ck that particul ar tenperature?

DR KERSTEN: That was our standard
| aboratory bench top testing environnent. So we
wanted to be consistent in what we did.

DR, EVERETT: D d you do it at, let's say,
nor mal physi ol ogi c tenperature of the human body?

DR KERSTEN: The in vitro -- Dr. Potts
can comment .

MR POITS: W ran the in vitro skin flex
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experinments that | described to you at 32°C, which we
believe simulates body tenperature certainly. W' ve
also done a precision neasurenent in that, and it
follows over the sane glucose concentration range, we
get the sane sort of values that Dr. Kersten just
tal ked about in the order of 5 percent coefficient of
vari ation over a long period of nmeasurenent at 32°

DR  EVERETT: And then when you nention

the concentration that you used -- | think it's 40,
100 and 400 -- are those the actual concentrations you
used?

MR POITS: Doct or, there are two
nmeasur enents here. One is the bench top neasurenent
and one's the in vitro neasurenent. And the 40, 100

and 400 are what Dr. Kersten did.

DR EVERETT: Set the bench, 1is that
correct?

MR POITS: Pardon?

DR EVERETT: So 40, 100 and 400 --

DR KERSTEN: Could | see the slide back?

Those were equivalent concentrations as we do it on

the bench top. |If | could have the slide.

DR EVERETT: | guess in the interest of
time, what I'mreally getting at is how close can two
nunbers be before the machine can't tell t he
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difference? Can it tell the difference between a 150
ng/ dL sanple and a 160 ng/dL sanple? O nust it be 40
and 100, about 60 units apart?

MR POITS: Yes, it's difficult to answer
t hat question unless you define in vitro or in vivo.

DR EVERETT: Well, let's just take one at
atinm. It won't take a lot of tine.

(Laughter.)

In the |aboratory, the nmachine can
di stingui sh between two concentrations. M/ question
is, at what point can the nachine no |onger
di stinguish the difference?

MR, POTTS: Wll, if you look at these
data here, you would say that it --

DR EVERETT: It's a little far for ne to
see, to be honest with you.

MR POITS: Ckay.

DR EVERETT: | wouldn't want to tell the
world, but --

MR POITS: The data shown right here
suggests that at 100 the standard deviation -- thank
you, Matt -- that the standard deviation is 5 ng/dL at

100 in this bench top experinent.
DR EVERETT: And now in the individual

when we get to the human being, --
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MR. POITS. Right.

DR EVERETT: -- at one point they have
150. At another point they nmay have 170 ng/dL. Can
the machine tell the difference?

MR POTTS: GCo ahead, Janet.

DR TAMADA: Vell, the coefficient of
variation for the human studi es depending on the bl ood
gl ucose range and the study ranged fromfour in a hone
simul ated type of situation to around ten. Thirteen
was the highest in a hone use situation at high bl ood
gl ucose | evel s.

So we're talking four to 13 versus that
range was four to seven percent. So in vivo, | guess
they would be saying there's sonewhat |ess precision,
but the coefficient of variation information --

DR EVERETT: So you're saying when the
nunbers get less than 13 wunits apart, that is in
ng/dL, the instrument can't tell the difference?

DR TAMADA: In the high blood glucose
range there at greater than 240 ng/dL, the percent
change of 12.9 is a coefficient of variation between
two biographers worn at the sane tine and a honme use
si tuati on.

Hone sinulated and |laboratory studies

showed tighter nunbers in that bl ood glucose range.
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DR ACKERVAN: Dr. Pitzer

DR EVERETT: |'mnot sure what the answer
to the question really is that you just explained.

DR PITZER  Your question, | believe, is
if you had a value at 150, what would be the
vari ation?

DR EVERETT: Yes.

DR PITZER These results suggest that in
the hone use, the average coefficient of variation
over that range would be about 10 percent. So at 150,
you woul d have about 15 ng/dL variation

DR DOUMAS: No, no, no, 15 tines two,

right?

DR PITZER Plus or mnus 15.

DR. DOUNVAS: Two coefficients of
variation, so it will be plus or m nus 30.

DR PITZER (kay, yes.

DR  EVERETT: And as he nentioned, ny
gquestion is do you think that's confortable for a
clinician to see a nunber where we have that kind of
vari ation?

DR EDELNMAN: | think the question is,
with the coefficient of variation, is that acceptable
in areal world -- when you're prescribing insulin and

sliding scales. And | think we actually did analysis
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where we actually designed sliding scales Ilike the
kind I showed and |ooked at how many tines that this
coefficient of variation would lead to a wong insulin
dose, either higher or |ower.

And if you talk to nost diabetologists,
the ones on the panel, out in the audience, a
difference of 10 to 15 ng/dL is a very snall
difference and we're actually pretty happy with that
wi th our home gl ucose neters.

DR EVERETT: This is tw ce that.

DR EDELMAN.  Well, you're going around a
nean, so it's not -- like if the blood sugars 150,
it's either going to be sonewhere between 135 and 165.
And in that range, you're not naking najor different
t herapeuti c doses. Now, maybe in the very |ow ranges
it takes on much greater inportance.

But if someone's blood sugar is, for
exanpl e, you know, over 250, then it takes on |ess
i mport ance. But | think that we've been dealing with
this degree of coefficient of variation in the real
world now with the current glucose neters.

And it is a concern because there's no
neter out there on the nmarket now that's very
accurate, and so we always have patients confirm or

nmeasure twi ce or check the visual strip on the back.
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But the difference of coefficient of variation of 10
to 15 ng/dL is -- I'"'mquite satisfied with that as a
clinician, and | feel very confortable prescribing
i nsulin doses based on the nunbers.

DR JOVANOVI C. It's actually why |
gquoted some very old data from our institute dating
al rost two decades ago when all we had avail able were
machines that could tell us too low, just right, or
too high. And with frequent blood sugar nonitoring,
it's possible, even with that kind of l|arge glucose
bracketing, to be able to target glucoses and achieve
normal i zati on of bl ood gl ucose.

As the machines were starting to give us
the tools and techniques to have glucose bracketing so
we could create sliding scales a little nore
accurately, we still made clinical decisions based on
| arge glucose ranges because we realized that the
accuracy of honme blood glucose nonitoring may not be
perfect.

Therefore, <clinically wusually physicians
wi || suggest that changes in behavior or insulin are
based on blood sugars less than 70. So anything |ess
than 70 you would do the exact sanme behavior on; 70 to
about 140 would be about the sane behavior; 140 to

per haps 240 would be the sane behavior; and greater
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than 240 or 250 would be an alternative behavior.

And that's because we realize that the
accuracy may be questionable. But even given those
| arge glucose bracket ranges, we're able to achieve
nor nal gl ucose control. So yes, the glucose
variations we're seeing wth the Biographer are
sufficient to allow the clinician and the patient to

achi eve better glucose control.

DR EVERETT: Ckay, | only have a couple
of other questions in the interest of tines. One is
the interference acceptances. That is, in a lot of

di abetics, they generally end up on quite a few
anti hypertensive drugs, and then nost will end up with
chol est erol probl ens.

Both of these interfere with the ability

of things to nove across that nenbrane barrier that

you will depend on in order for this instrument to
wor k properly. M/ question is, have you |ooked at
cal cium channel blockers, cholesterol, and the ace

i nhi bitors?

These are the three things in nost all
di abetics that create a problem with fluids noving
across that nenbrane barrier.

DR ACKERVAN: Dr. Potts.

MR, POITS: 51-4, please, Matt.
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This is Dr. Potts. These are the data
that | showed a nonment ago.

Excuse nme, Matt, could | have -- yes,
that's the right one.

These are the data that | showed earlier
with respect to a large nunber of concomtant
nmedi cations taken by the people. The 429 subjects
t ook 253 nedications. W divided those into ace
inhibitors, statins, aspirins, diuretics, Vitamn C
and then those that did not take such nedicati ons.

Wen we did the analysis, we saw no
difference between those who took these nedications
and other groups of nedications or those who did not
t ake nedi cati ons.

DR, EVERETT: Ckay, then ny last question
is the stratification of the denographic data. In
many studies, mnorities represent a very snmall group.
And then what you do with them gets swallowed up in
what the majority of the population results are.

So did you stratify the data based on
race, or age, or sex and look at the -- how well the
instrunent performed in those three different groups?

DR ACKERVAN. M. Kennedy.

DR, KENNEDY: W did indeed stratify the

data by all of those things. The two that did cone
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out of the various analyses as having a significant --
statistically significant difference was race and body
mass index related to weight as opposed to the height
conmponent of body mass i ndex.

W did a variety of analyses, including
m xed nodel analyses of variants and a variety of
other things to denobnstrate this and to assess the
clinical and statistical significance of the nagnitude
of the differences that we did see.

Matt, could | have 49-3?

These were the results of the estimation
of bias from the Dem ng Regression Line between the
African-Anmericans and the other -- all the other
peopl e conbi ned. \Wat we observed and what was found
to be statistically significant was the bias at these
various | evels.

As you can see, what happens is that the
bias is actually smaller in African-Anmericans at 50
and 80 in the hypoglycem c range; about the sane at
100; and sonewhat | arger, but in the opposite
direction, at 150 and 200 nyg/dL.

Can | have nunber four in that series,
Mat t ?

If you look at the percentage of subjects

with 80 percent of their points in the A plus B
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regions of the error grid -- and again, we have
selected those that naximze this difference to
illustrate it as opposed to minimze it -- you'll see
that there is a slight difference in terns of the
percentages in the hypoglycemc range representing
sonmething simlar to the table that we just saw wth
the smaller bias in the African-Arericans than wth
t he ot her races.

And we had 56 percent of the subjects as
opposed to 42 percent of the other races, so the
performance was slightly better in the hypoglycemc
range.

DR EVERETT: In which group?

DR KENNEDY: In the African-Americans.
So the performance was better in the African-Anrericans
in the hypoglycemc range and slightly worse in the
hyper gl ycem c range.

Wiy the difference? W examned the data
a variety of ways to try to determne what mght be
the source of this difference.

And can | have nunber six, Mtt?

Sone of the things that suggested itself,
but in the analysis of the data could not be proven to
be the actual causes, is 70 percent of the African-

Anericans are Type 2 diabetics in this study as
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opposed to 33 percent for the other groups conbined.

The nmedian body mass index for the
African-Anmericans in this study was 29.9 versus a
slightly different 27.4. W exam ned the glucose
range to see if there was a difference in the
distribution of glucose values observed in the
African- Arericans versus the other groups to possibly
explain why this race difference showed up.

Not really. Twenty-six of the points of
the African-Anmericans were greater than 240 versus
only 17 percent of the others, but it was inadequate
difference that you see here to explain it.

W |ooked at the glucose levels of
calibration for the two race groups and there were no
di fferences there.

Can | have nunber seven?

| am forced to conclude that we were
unable to determne, at least from the data in this
study, why there were differences in the perfornmance
of the Biographer in terns of race. And we al so saw
the simlar thing for body mass i ndex.

The device works slightly better in
heavi er people than |ighter people. However, the
magni tude of the differences we saw were, we believe,

quite small. And while we can't explain it, it's
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right there.

| don't know how nore to explain it. The
observed di fferences wer e slightly di fferent
performance, as | say, in the low glucose range.

There were fewer differences, smaller differences,
bet ween the Biographer and the conparative neters in
the low glucose range, were slightly worse in the
hi gher range.

VW were unable to find an apparent reason
for this.

MR, EVERETT: Ckay, thanks.

CHAI RVAN NI PPER: Dr. Manno, do you have
further questions?

DR. MANNG Yes, could | follow up on this

CHAI RVAN NI PPER: Try the mcrophone.
There you go.

DR, MANNO Could I follow up with the
gentl eman who was just up here?

DR, ACKERVAN. M. Kennedy.

CHAI RVAN NI PPER: M. Kennedy, right.

DR, MANNO Am | right in assumng from
what you showed up there by dividing the groups into
African-Anmerican and "other"” is that you did not have

enough of any one single race to give you a large
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enough sanpling to conpare themindividually --

DR KENNEDY: That's ~correct for the
groups other than the African-Anerican group. W had
a small nunber of Native Americans and Asians and
Latinos in the cohort. And we exam ned whet her they
were "poolable" with the Caucasians for the purposes
of this analysis and they were.

DR. MANNO Ckay. D d you happen to have
any denographic data on soci oeconom c background of
your subjects, as well as educational |evel?

DR KENNEDY: | don't know.

DR ACKERVAN. M. Ferm.

DR KENNEDY: Steve would know that.

DR, MANNO And did that -- if you did
have, did that make any difference as to the outcone?

DR FERM: Steve Ferm. W don't have
that data to be able to answer that question.

DR. MANNO Ckay. | have --

DR ACKERVAN: Excuse ne.

DR MANNO  Sure.

DR ACKERVAN. Dr. Pitzer.

DR MANNO  Sorry.

DR PI TZER Yes, let ne just nake one
conmment . Not in the clinical program but in our

human factors program we did have several studies
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where we specifically recruited subjects with
different Ilevels of education and different age
| evel s.

And when we were doing things |like
assessing the understandability of the instructional
materials and the ability to physically operate the
device, we had those types of subgroups analyzed and
did not see significant differences, at Ileast in
under st andi ng t he i nstructions and operati ng

physically the device.

DR, MANNO kay, that's what | was
getting at. In that pile of material that | |ooked at
before | <cane, I'll go back to that, there was a

guestion that was addressed to you. And I'm going to
have to give you the notation on the page. It was
guestion 35 and the date on the page was 9/22/99.

And it was page 0-0044 and it had

reference to QC check. And as | interpreted the
comments there, that if you got a -- sone sort of
reading that was a non-reading, if you will, in terns

of a nunerical reading, that the user was to do a QC
check and vyou referred to it as "functi onal
per f or mance. "

Coul d you kind of describe what the person

woul d have to go through with that at that point? |
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didn't quite understand what was goi ng on there.

DR ACKERVAN: Yes, M. Kersten. Dr.
Ker st en.

DR.  KERSTEN: Yes, the purpose of the QC
test is to check the performance of the AutoSensor
And to perform the QC check, what the user mnust do is
they first apply the gel to the sensor wth the
Aut oPress, after which they -- after they apply the
gel, they start the test and this is followed by a 20
m nute conditioning period.

After the 20 mnutes of conditioning, the
watch wll beep and alarm the user to apply the
gl ucose solution. To apply the glucose solution, they
need to first attach this test well to the |am nate,
which will stick to the adhesive and apply the gl ucose

solution through the hole in this well.

So the test well serves two purposes.
One, it will contain the glucose solution on top of
the gel, and it will also nmake sure that you get an

even spread over both of the gel discs. After this is
applied, you then put a |abel over the hole to prevent
spi | | age.

Af ter the glucose solution is then
conpl etely added, this is followed by a 30 mnute data

collection period in which the glucose will react with
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the enzynme gl ucose oxidase and then, at the end of the
test, which is approximately 50 mnutes, produce a
result.

So what you're testing here is basically
is the enzyne alive and is the sensor capable of
detecting the hydrogen peroxide that's detected. So
when you get that reading, you' re elimnating whether
it's due to the AutoSensor or not.

DR, MANNG kay, now does that glucose
solution and that test well cone as part of the
package that you --

DR KERSTEN: It's a QC kit that is sold
separately from the d ucoWatch Bi ographer. So it's a
separate package and Dr. Pitzer could conment nore on
how we - -

DR, MANNC | didn't see any reference to
that, and | mght have mssed it, in the labeling
material that | read.

DR PITZER Yes, this is Ken Pitzer.

The proposed |abeling recommends that the
patient perform a QC test wunder several different
ci rcunst ances. The first would be if the patient
suspects that the AutoSensors may have been stored at
extrene tenperatures.

Second, a condition would be if while
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using a particular box of AutoSensors they experience
a large nunber of skips or inability to calibrate the
device. | think those are -- |I'd have to | ook back at
the user's guide to see, but those are both
indications that perhaps that particular box of
Aut oSensors -- that the glucose oxidase in the ge
di scs has degraded, which would primarily happen due
to prol onged exposure to high tenperatures.

And then the instructions say before you
use any nore AutoSensors from that box, do a C test
with one of the AutoSensors from that box to determ ne
whet her that's a source of the problem

DR. MANNO Thank you

And you do a one point cal on the
instrunent. At least this is ny inpression

DR ACKERVAN. That's correct.

DR, MANNC |"m assum ng that's at around
the md range area there, 2407?

DR ACKERVAN: Actually, there are no
limtations on that except that it nust be bel ow 280

So anywhere bel ow 280 woul d be accept abl e.

DR, MANNG Ckay, what |'m getting at is
that you, in your materials, say that it's usable for
guantitation between 40 and 400. You also say that it

tests out to 500. But if you're doing a md line cal,
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aren't you kind of stretching it a little bit in terns
of any readi ngs above your cal point?

And also the fact that in your data
presentation in your packet, you had sonme val ues that
are read above the 400 |evel. And wusually in
guantitative |aboratory work, one does not go beyond
the limts of their standardi zation, let's say.

DR ACKERVAN Actually, the device is
intended to read between 40 and 400, we did not do any
anal ysis of points above 400 ng/dL. So --

DR. MANNO Excuse ne, go ahead.

DR ACKERVAN: Ckay. I'"m not sure what
data set you have found sonething greater than 400.

DR MANNO | don't know | had a --

(Laughter.)

DR ACKERVAN. So do we.

DR, MANNG But | just noticed that 442 in
t here. And it mght have just been sonething that
slipped in there, but -- okay.

DR ACKERVAN. We're unaware of that.

DR. MANNO Thank you

That's all | have.

CHAI RMAN NI PPER:  Thank you, Dr. Manno.

Dr. Dounas, you've been very patient.

DR. DOUVAS: Thank you. There are still a
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coupl e of questions left, M. Chairman.

I"'mreferring to the gram augnent plot on
page 13.051. It's been reproduced in a mcrograph by
Dr. Meier in slide ten. There are differences there
bet ween the biographer mnus the conparative nethod
agai nst the average of the two values of 50, 100 ng/dL
or above, which really are not quite uncommon

Al though | synpathize wth the problens
that you' re having conparing val ues because you cannot
take the sanple that the glucose watch or the sensor
gets out and analyzes, | would like to know do you
intend to pursue this issue trying to mnimze those
di fferences?

Because, | nean, you have to agree with ne
that sometines it could be very msleading to the
person who is using really this instrunent.

DR ACKERVAN: | guess the best thing I
can say is that we wll be continually working to
i nprove performance for many different of the
characteristics, and that obviously woul d be one.

DR, DOUNAS: The second question is on
page 13.055. First Table 632. First of all, I'd like
to know the definition of "per biographer Dem ng
Regression statistics.” What exactly is neant by

that? |'ve read it and read it and |'ve been unable
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to understand it.

DR ACKERVAN. M. Kennedy.

DR. KENNEDY: Per  bi ographer Demni ng
Regression neans that the points wthin a given
bi ographer use were involved in the calculation of the
Dem ng |ine. So each Deming -- the Deming line is
cal cul ated for each bi ographer individually.

DR. DOUVAS: \What data are you using to do
t hat thing?

DR, KENNEDY: The data that you -- the
pai red points that were collected during the course of
a day, anywhere fromthree to 26 or 27 points within a
day.

DR. DOUMAS: Then there is a problem wth
Tabl e 632. For exanple, on site four, you have a nean
of slope, a nean of 1.13 and a standard deviation of
two. That neans the slope is zero. Even one standard
devi ati on goes to zero.

DR, KENNEDY: |"d have to see what you're
referring to.

DR. DOUVAS: And also there are intercepts
which are in hundreds or in thousands.

DR ACKERVAN: If you give us just one
nonent, we'll see if we can project the slide.

DR DOUMAS: Fine.
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DR, KENNEDY: | believe that the data you

see in that table is taken over nany, many different
Bi ographer uses, 420 or so of them

DR, ACKERVAN. Wuld you repeat again the
page nunber ?

DR PITZER  13055.

CHAI RVAN NI PPER: Woul d it be better if we

want on to another question and then canme back to

this?

DR DOUNAS: | have one nore short
guestion while you find the slide. You' re talking
about an unsuccessful calibration. What is neant by

this? How a calibration could be unsuccessful when
you take the value from a gluconeter and you dial it
into the other --

DR. ACKERVAN. (Ckay, before -- we do have

the slide, so let's go to the first slide, the first

guestion, and then we'll go to the second.
DR DOUNAS: | cannot see from here, so |
will read fromnmny table here.

DR ACKERVAN. (kay.

DR.  DOUNAS: If you ook at site four, it
says slope nmean value 1.13, standard deviation of the
sl ope 2.00. That means the slope is zero. It's

i ndi stingui shable from zero.
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DR, KENNEDY: No, that's not a single

sl ope. That's the nmean of nmany different slopes.
What it's saying is that each individual Biographer
has its own Dem ng slope conmputed with anywhere from
three to 26 points invol ved.

There's a great deal of variability on the
per Bi ographer point.

DR, DOUVAS: Al right, 1've got it.

DR ACKERVAN. (kay.

(Laughter.)

DR, DOUVAS: When you get 40 pounds of
docunents -- (laughter) -- no matter how many notes
you keep while you review them you have to mss sone
poi nts. Ckay.

DR KENNEDY: | understand. It took us a
year to produce these. It seened reasonable to expect
you to absorb it in a few days.

(Laughter.)

DR, DOUVAS: Yes, because the sensitivity
varies from -- yes, the response of -- the |[ast
guestion is --

DR PI TZER I"m just going to answer the
aborted calibration question. Ws that your |ast --

DR, DOUNAS: You said the -- you're

tal ki ng about unsuccessful calibration. Wat is neant
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by this? Because you are introducing a value that you
find by the gluconeter. You dial it in.

DR PITZER  Yes, the way the calibration
process works is the five mnute wndow opens up in
advance of a d ucoWatch reading because we have this
lag tine between the d ucoWatch and the blood. So we
tine the calibration window to be in advance of the
d ucowat ch reading, take a blood sanple, enter it into
the device, and then we have to wait for that
d ucowat ch reading to be conpl et ed.

An aborted or an unsuccessful calibration
occurs when the data integrity checks see a problemin
that G ucowatch readi ng. And unfortunately, we don't
know that until the end of the G ucoWatch reading 15
mnutes |ater.

DR. DOUNVAS:. (Kkay.

M. Chai rman, one nore qui ck question.

Wiy does it take a three hour period to
warm up? What is being warnmed up in that case, the
el ectroni cs?

DR. ACKERVAN. Dr. Tanmda, pl ease.

DR, TAMADA: (kay, the warm up period was
determined by a set of developnent studies and three
hours was taken as a very conservative anount where

all the subjects would be warned up. It actually
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should be |l ess than that.

The actual -- what's going on during the
warm up period is several things. One is, of course,
the Biographer checks to make sure it's connected,
attached to the person, the biosensors all work. The
second is sensor conditioning. That is to bring the
sensor into its equilibriumfor the sensing process.

And the third is what we call skin
condi ti oni ng. That's the application of the current
across the skin causes a slow change in the resistance
over tinme, and this change stabilizes in the case of
the Biographer in usually about a two hour period.
And three hours is very conservative in which all the
subj ects that we saw had stabilized.

DR. DOUVAS:. Thank you.

CHAI RVAN NI PPER: I'd like to ask one
guestion that pertains to Basil's question.

Dr. denent, if you d forgive ne.

| wonder if you've thought of putting a --
adding one nore feature to the calibration, and that
is since there's a fairly narrow wi ndow after warm up
for you to do the calibration, I know that 1'd have to
set a tiner or ask a significant other to kick me when
it was tine to calibrate.

Have you thought about just having -- once
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you apply it and start a tiner on the watch itself so

that when it cones tine -- becones tine to calibrate,
you give us a pre-beep and then -- nmaybe you' ve
already done that and | mssed it in the ten tons of
paper .

DR ACKERVAN: Dr. Pitzer, would you

comment on that idea?

DR PITZER Yes, let nme clarify a bit on
t hat process. Put the device on, start it up, go
about your daily routine. Two hours and 55 mnutes
|ater, the alarmwi |l sound. Ah, okay. And that --

(Laughter.)

CHAI RVAN NI PPER: | thought | read the
| abeling and | didn't see that.

DR PITZER Well, | even tried to say it
today, but |'ve been saying a |lot of things.

CHAI RVAN NI PPER:  Yes, it's in there?

DR PITZER From the time that alarm
sounds, you have five mnutes to get your neter out,
do the test and enter the result into the watch. |
you're driving your car or otherwise want to do it
later, just hit a button. The alarmw Il shut off and
20 minutes later the window will open up again so you
can do it when it's convenient for you.

CHAI RVAN NI PPER: Does the neter do a
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count down?

DR PITZER  Yes.

CHAI RVAN NI PPER:  El apsed time in reverse?

DR PITZER Yes, if you just press the
down button during the warm up period, you can see how

CHAI RVAN NI PPER: | won't take anynore
tine wwth that. You' ve covered it.

Dr. denent, I"'msorry | interrupted you.

DR, CLEMENT: Ch, sure. Did you want to
take a break?

CHAI RVAN NI PPER: No, we're stoic here.
W're going to do it. Go ahead, Dr. Cenent. Unless
you're going to take an hour or somet hing.

DR CLEMENT: No, no.

CHAI RVAN NI PPER:  Ckay t hen.

DR. CLEMENT: First I'd Jlike to
congratul ate the sponsors. This is quite a device,
huge undert aki ng. And it's been incredible how
forthcomng you are on all the data. Good, bad,
what ever, it's great. It's the only way you can do

it.
Have one very good question on the skin
i ssues. You nentioned on one of the slides about

eschars. We know that a lot of folks with diabetes
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can develop brown spots, discoloration of the skin
when they have mnor trauma to the skin.

Do you have any data regardi ng pernmanent
mar ki ngs, discoloration on the skin that my |ast
longer than the 15 day wndow that you did vyour
anal ysi s?

DR. ACKERVAN.  Maybe Dr. Garg, who ran our
si x week study, can conment on that.

DR GARG Dr. Garg from Denver.

Wen we did the six week study at our
site, all of these patients who took part in the study
were ny patients. Wien | reexamned them for the
subsequent visits, which are wusually two to three
nont hs apart, you could not even make out that these
patients had worn the d ucoWatch a nonth or two |ater.

DR. CLEMENT: This question is nore about
accuracy and all these other things. On the issue on
sensitivity and trying to enhance the sensitivity
usi ng some of your decision-based information on using
prior data, can you show that one slide where you show
the difference in enhancing sensitivity by adding the
previ ous sanpl e and sone of your other data?

DR ACKERVAN. Dr. Pitzer

DR, CLEMENT: I was very confused.

Primarily, what does it nean when it says adding
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previous result, which obviously nmakes a | ot of sense?
How was the plus 15 or the future result added? |
know this is retrospective data.

DR PITZER Yes, let nme try to explain a
little better. The top bar would be looking at the
pai red glucose result. And ideally, our Biographer
reading in the study would have been exactly 15
m nutes after the bl ood gl ucose readi ng.

So when we look at sensitivity and | say
here plus 15 minutes, that nmeans we're conparing the
Bi ographer reading to the blood glucose result 15

mnutes earlier, or the Biographer result 15 mnutes

prior.

Wen we add the previous result, I'm
tal king about adding the -- 1'm tal king about adding
the previous Biographer reading. So that was 20

m nutes earlier since the Biographer gives a reading
every 20 m nutes. And so now we're |ooking at the
conbi nation of the Biographer readings that were
between five mnutes before and 15 mnutes after the
bl ood gl ucose was docunented to be |less than or equal
to 70 ng/dL.

So we're just adding as we go down the
step here. And then the third bar we're adding the

next Bi ographer result. So the one after the paired
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result. So now we're looking further out in tinme and
we would now be up to 35 mnutes from when the bl ood
gl ucose was | ess than 70.

DR, CLEMENT: Ckay, that's nakes sense.
One issue, froma clinical standpoint, for exanple, at
nighttine, if you're trying to detect hypoglycem a,
you don't have the privilege of knowing what the
future blood sugar is. This machi ne cannot predict
the future.

So it would be a great device if we coul d,
but we can't do that. So | guess to enhance the
sensitivity of the device, | guess the second bars
would be sort of the maximal sensitivity because
you're trying to identify --

DR PITZER Right.

DR, CLEMENT: -- an event at that point in

DR. PITZER R ght, that would be the nost
relevant. We'd ideally like to catch it at the paired
result or, even better perhaps, 20 mnutes before.
And certainly that is the issue behind directing
patients to set the low glucose alert level 20 to 30
ng/dL higher than the point that they want to nmake
sure it's detected.

DR. CLEMENT: The last question had to do
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| guess on your slides -- actually your slide 34 on
t he Bi ographer blood glucose range you' re discussing
how to raise the data either vertically or
hori zontally, and that was leading up to it.

And were you conparing the data to the One
Touch Profile?

DR ACKERVAN: Dr. Potts.

MR. POTTS. |I'mnot sure of your question

I understand which slide.

DR.  CLEMENT: Ri ght. Vell, Dr. Mier's
tal ked about in her presentation, that particularly
when you |l ook at the data vertically in terns of when
you slide the data -- there it is, okay. Particularly
looking at the lower end, 40 to 80, ¢trying to
determine the performance how good is this device on
detecting a hypoglycemc event at that point in tineg,
40 to 80 is pretty close.

| mean, we talked at 70 as sort of being
the critical factor. Based on the One Touch Profile
data, you know, we talked a |ot about the sources of
error and so forth, which can be corrected upwards a
little bit.

The data we have, however, here, which is
on the hone use study, was that there was only 45

percent chance of being within what's called the
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certified range or agreed upon range that we use.
Using a calculation on the following slide from that,
that showed that well if we had to conpare it to the
YSI data, that this nunber would potentially be
better, correct?

How did you cone to that calculation? How
did you cone up with that infornmation?

DR TAMADA: Ckay, could | start -- is
this the main presentation? Could you go back a few
slides -- 1 don't know exactly which one -- to the
stratified error grids? Just click back.

DR ACKERVAN: This is Dr. Tanada.

DR TAMADA: dick back 32, 31

Ckay, well [I"Il start by explaining the
analysis a little while the slide is comng up.
There's two analyses and they both address the
gquestion of |ow blood glucose, and they're both very
i mportant anal yses, but one is addressing the question
of |ow bl ood glucose, what happens when the person is
| ow.

And the other one is addressing the
guestion of |ow Biographer glucose, what happens if
the person |ooks at the Biographer and sees the
measurenent is | ow

The analysis on the |ow blood glucose was
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suggested, | believe by Dr. Mier, and it's a very
ni ce anal ysis. It does two things. As Dr. Meier
nmentioned, it helps prevent the bias in the subject
bl ood glucose population and it also separates the
range into sonme clinically inportant intervals such as
| ooking at the question when a person here is actually
-- when a person here -- okay, this is a blood
gl ucose, a conparative neter.

So here is where the person actually --
between 40 and 80, they have a |ow blood glucose and
what does the neter reading. And here on this axis
the reading -- the nmeter is reading a certain range,
how accurate is the bl ood gl ucose.

So there's an inportant issue brought up.
Can you put forward -- we're |ooking at the data that
has a lot of nunbers. Hard to read. Go forward one.
kay, forward two nore. No, that one. Ckay.

This is the data slide | think you're
referring to. Ckay, so when we look at it by blood
glucose range -- now this is when the wuser could
potentially be hypoglycemc -- we see the results from
a honme environnment study for in the |ow bl ood glucose
range. Forty-five percent of the points have | ower
error.

Wen we do the study with the YSI as a
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conparative neter -- and this was also done in a hone
si mul at ed environnent. It wasn't done with sedentary
subjects. The subjects were encouraged to nove about.
W actually reduced the finger prick frequency to
encourage the subjects to nove about.

And so here we think we have an estimate
of the analytical -- part of the error that mght be
from the analytical nmethod and not related to the
Bi ogr apher. So we see an inprovenent in that |ow
gl ucose range.

But you can see it's still Jlower, so
there's still a question in this low blood glucose
range. Now one of the suggestions is to limt the
Bi ographer reading range. And so, to investigate
that, we have to stratify in the other direction

Because if we're stratifying by blood
gl ucose range, we're saying okay, the user has to have
a finger prick value and they see it's 79, and then
they know they can ignore the Biographer val ue. But
that's not really what can happen

The Biographer value wll read in a
certain level and they have to decide if they can | ook
at it. So that's stratifying in the other direction.

So can we go to that next -- okay, so

we're stratifying in this direction across -- now for
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t he Bi ographer reading range in the nex
SO we see -- oh, can you go to the next

a little hard to -- okay, if we |ook

25

1

t slide. And

one? This

at, say, t

is

he

percent D region, that's when the blood glucose is --

that's when the person's blood glucose is actual

ly

low, but the Biographer or whatever device it was

didn't detect it.

W see the percentage of D points
actually low if the Biographer is reading in th
bl ood gl ucose range. And this is sort of intuiti
because if the Biographer's actually reading in t
| ow blood glucose range, that neans that it measur
t here.

The problem is not when the Biographer
readi ng | ow. There it's notifying the person th

is

at

ve

he

ed

is

at

they are |ow And so also we see if we stratify in

the percent within, we see simlar perfornmance across

t he Bi ographer gl ucose range.

And so we feel that blinding the display

is not sonething that wll address

accuracy in the low blood glucose range, but the

still is an issue of accuracy in the blood glucose

range. That's not to mnimze that that

the issue of
re
is an issue,

but that's an issue of the hypoglycemc alert, h

well can we detect when a person's blood glucose

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701

www.nealrgross.com

ow

is




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

252

low versus how well can conventional neters and
testing do.

DR.  CLEMENT: Have you done any linearity
studies with the blood glucose in that range -- in
that low range to see if the data is actually I|inear
based on either YSI or any other type of nachine?

DR TAMADA: W haven't done linearity.

It starts to get difficult when you have a very snall

nmeasurenent range to do things like correlation and
linearity. When your delta X variable distance gets
very small, it becones a difficult analysis.

DR. CLEMENT: Ckay, thank you.

CHAI RVAN NI PPER: Thank you. Let's take
about a 15 mnute break, please, and then we'l]l
reconvene at ten after 4:00 by ny watch. | still have
a couple of questions, so would you -- sponsor please
conme back to the table?

(Whereupon, the foregoing matter went off

the record at 3:58 p.m and went back on

the record at 4:14 p.m)

CHAI RVAN NI PPER: Ckay, folks, we're in
the hone stretch. Let's take our seats, please. I
did have a couple of questions of ny own for the
sponsor and, if you'll forgive nme while you're still

taki ng your seats, I'lIl go ahead and ask.
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|"m Henry N pper and | appreciate your --
just for the record. | sweat a lot, so, if | becone
di abetic, how will | know whether to tell ny doctor |
don't want to fool wth your product or not? How
sweaty is sweaty? How do you figure out when it's
time to cut bait with this device because a person
sweats too nuch?

DR ACKERVAN: Dr. Tamada.

DR, TANADA: The Biographer wll notify
the user when they're sweating. And | think it would
be up to the user if it's happening all the tinme to
decide if it's just too nmuch for them or what they
want to do with their behavior.

But the notification is automatic.

CHAI RVAN NI PPER: | don't know what vyour
cut off for the Biographer telling ne I'msweating is.

DR. TAVADA: Ch, okay. In ternms of --

CHAI RVAN NI PPER. I n other words, |'ve got
-- 1 don't have to nop right now, but, you know, |I'm a
little nmoist up here.

(Laughter.)

Does that nean that I'm going to -- well,
|  know, but I'm being physically appropriate for
public denonstration.

(Laughter.)

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

254

So | just would like to know a little bit
about how you figured a cut off, whether it's based on
salt, water, whatever, you know?

DR ACKERVAN: Yes, we do know.

Dr. Tanada.

DR TAMADA: Well, as far as how the user
knows it, you know, people' s perception of sweat is
somewhat subjective. But when you ask the user --
when it goes off, people generally know they're
sweating for sure. It's not maybe 1'm sweating.
They're sweating for sure, but it's a little less than
prof use sweati ng.

| nean, that's about the best | can
describe it.

CHAI RVAN NI PPER: Not broadcast news
qual ity?

DR TAVADA: No, no.

CHAl RVAN NI PPER:  Ckay.

DR, TAMADA: (kay, in terns of determ ning

CHAI RVAN NI PPER: But like in a tennis
match, you'd take the thing off, right?

DR TAMADA: That woul d probably not be
the best place to use it.

CHAI RVAN NI PPER: O jogging or sonething
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i ke that where you' d be expected to perspire freely.

DR, TAMADA: If you were, yes, perspiring
for an extended period of tine.

CHAI RVAN NI PPER: But if vyou're just
working in a panel neeting, you could probably do it,
right?

(Laughter.)

DR. ACKERVAN. It depends on if you're the
sponsor or the panel.

(Laughter.)

CHAI RVAN NI PPER: Ckay. I had another
question that 1'd like to focus the group a little bit
to think about. W' ve spent a lot of tinme today on
hypogl ycem ¢ epi sodes. And | was struck by the
endocrinol ogi st, the diabetologist discussion of the
fact that we really can make sone hay here wth
hyper gl ycem a and control .

| marked a section in Volume 3 of the
packet that dealt with -- the tab dealt with -- well,
| thought | had it right. Pattern managenent. Did I
do it right? Yes, |I did. And | got over into dosing
of insulin and information from Dr. Edelman and Dr.
Garg about how they would use the data to help wth
i nsul i n dosing.

And | know that we're not supposed to dose
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-- do extra doses or doses of insulin without a second
nmeasurenent, but | think that |ooking down the road
one could say all right, could we nake a difference in
better glucose control pronpted by the watch.

So | found a Table 422E, as an exanpl e,
summary of benefits and risks wth Dr. Edelman's
al gorithm And Dr. Garg has one al so. And 1'd like
to ask them to tell wus a little bit about in
particul ar how they're -- we're det ecti ng
hyper gl ycem a better with this device.

DR EDELNAN: | have the handout that
you're referring to, the overhead. First I'd like to
just give you the quick background. When | was first
asked to review docunents for Cygnus and -- and this
is only part of the sliding scale that | gave them
typically seen, and |I just want to point out for many
of you non-di abetes specialists that this was for an
insulin insensitive subject, an insulin requiring
person with Type 2 di abetes.

They're taking 45 units of a basal insulin
and at least ten units of regular or a fast acting
analog three times a day, which is a mninmm of 75
units. The average person who doesn't have diabetes
uses about 35 to 40, and that's typically what a

person with Type 1 or juvenile onset diabetes uses.
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And that's pertinent because -- and then
if a patient is high, let's say over 200 ng after
eating, | wusually instruct patients to take a little
extra fast acting insulin depending on how high their
bl ood sugar is.

And the graph that the Chairman was
referring to is here on the summary of results. And
we wanted to see at the tinme how does the data from
the d ucoWatch conpare to the readings that you woul d
take in clinical practice.

And we conpared to really is what we
consider now patients who are testing a lot before
each neal and at bedtinme conpared to the Biographer
where you woul d get nunbers throughout the day. And I
just want to start off down here, which is the percent
of incidental dose decision points wth undetected
hyper gl ycem a.

What this says is how many tinmes after a
neal or at bedtine when you're high you're going to
pick it up. You're going to mss it with a four tines
a day reginen 45 percent of the tine. And you're only
going to mss an incidental hyperglycenm a 9 percent
of the time with the G ucoWatch Bi ographer

And renenber, this was analysis not

assunmng that you're going to have to confirm each
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neasure that you get wth a regular honme glucose
noni toring device. And up here we thought well,
what's the worst case scenario?

A percent of planned insulin decision
points with insulin dose that would be greater than 20
percent of what you would choose if you had a regul ar
glucose neter. And nost -- 87 percent of the tine the
nunbers were -- the decision to choose a certain
insulin dose was the same with the Biographer as it
was with the home gl ucose nonitor

But renenber, in this scenario, in the
real life and with the indicated use of this device,
any tinme the alarm goes off, and just to put it in the
real sense, let's say you' re at Thanksgiving dinner
for exanple, and about an hour and a half after eating
the alarm goes off. You re 210.

And | would basically -- personally, what
| would tell ny patients to go to the part of the
sliding scale that | showed you earlier when you're
above 200, take three or four or five, whatever, how
sensitive you are to a certain insulin, take a little
extra insulin analog and then wait at |east another
hour, hour and a half before you would possibly think
about giving yourself an extra dose.

So | think the fact that the watch wll
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help patients be alerted to when they go above a
certain range, and then with the education process,
you tell patients what to do with that nunber. And in
ny experience, there is no problemdoing that.

And for nost diabetes specialists, when
you give a patient an insulin algorithm and soneone
who's really savvy and likes to test because they want
to stay in the normal range, it's not a huge
educati onal probl em

But this device will help pick up periods
where previously were just not available or not usual
testing periods.

CHAI RVAN NI PPER: So, Dr. Edelman, do |
understand that line, the third |Iine down under risks,
that when you have a patient wth undetected
hypergl ycem a, the current QD schenme testing two,
four tinmes a day is going to mss about half of those
epi sodes; and with the G ucoWatch, you're going to
m ss only about 10 percent of them

Dd I read that right? Dd | wunderstand
you right?

DR, EDELMAN: That's exactly right. And
renmenber, the QD reginen, this really says that if
you took 100 percent of the -- if someone gets

hyperglycemic 100 tines in this particular analysis,
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half of that tinme it's going to be pre-neal blood
sugars.

The other half is going to be post neal
bl ood sugars, really just highlighting the fact that
people wth diabetes get high after eating quite
commonly and it's mssed with the typical four tines a
day testing.

Exactly. And 9 percent of the tineg,
because the Biographer may not have reached the 200
poi nt because conpared to a paired sanple from the --
from a regular glucose nonitor, you're mssing a
potential hyperglycemc period 9 percent of the tine.

That's right.

CHAI RVAN NI PPER: Wll, do you have any
way to guesstimate or project what kind of effect this
kind of <control -- inproved control wll have on
henogl obin A1C? In other words, you nmade a very good
point today that we're not even close to the upper
limt of the reference range.

Do you see this as an advance to get to
that upper limt in patients?

DR,  EDELMAN: Wll, that's primrily why
|"m here today. And | do believe quite strongly that,
you know, the fluctuations that we comonly see in

people with diabetes, this oscillation certainly won't
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be what the normal, non-diabetic individual does.

But I do believe you'll take an
oscillation like this and you'll be able to danpen
them quite significantly not only in the hyperglycemc
side, but also on the hypoglycem c side.

And | do think that we will be able to get
much better glucose control with a device that tells
patients when they're too high much nore frequently in
conpared to not having the data before. And it's hard
to put an actual nunber on it.

| would inagine that sonme patients who are
extrenmely high can drop their A1C several points. | f
you take sonmeone testing four tines a day with a
gl ycohenogl obin of 7 percent, | do believe that you
m ght get nuch closer to that normal range than you
could previously with current testing, unless that
person's just testing maybe 12, 14 tinmes a day.

So | do think it will nake a significant
inmpact on the way we nanage person wth diabetes,
especially people on multiple injection reginens,
insulin requiring Type 2s or Type 1 diabeti cs.

CHAI RVAN NI PPER:  Thank you.

Dr. Garg, you had a schenme in that sane
packet for insulin insensitive studies. D d your data

show the simlar things?
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DR. GARG Thank you, Dr. N pper.

262

My data was also identical. And again,

was asked by the sponsor to give a scale which was

retrospectively analyzed as to how the blood sugars

and the insulin dosage would be nade. And this was
the scale that | gave based on an insulin insensitive
subj ect .

And | would also refer to another table
that 1'm going to show which is based on an insulin

sensitive Type 1 diabetes patient. And when you | ook

at the simlar data that Steve showed a few mnutes

ago -- the next slide. No, the next one.
|"msorry. Insensitive. Is this the one?
That was the algorithm that | had used,

whi ch was much narrower range, as you can see, based

on the blood glucose values whether they're |ess than

100, 100 to 170, 171 to 240, or if they're nore than

241.

That's the range that | wusually use i

n

patients. Pl ease note that nbst of these patients

were using an NPH as a basal insulin, which is about

55 units per day. And also it included insulin --

th

e

i ncidental dosages that patients were advised based on
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the simlar nunbers.

The incidental dosages that patients would
take were based on the |evel of hyperglycema at each
of the nunbers. And when you | ook at what we find in
analysis, we find since the doses are -- pretty nuch
run into each other, and you can see that 23 percent
of the tines that would be mssed if the patient was
checking four tinmes a day versus only 6 percent of the
tinmes.

So the data is identical to what Dr.
Edel man says. And | can also show, if you wish to
see, the data on the Type 1 di abetes subjects.

CHAI RVAN NI PPER:  Qui ckl y.

DR GARG There again, the algorithm was
based on the bl ood sugar val ues.

CHAI RMVAN NI PPER.  Can you slide it up just
a hair? There we go. Thank you.

DR GARG Thank you. And again, the
al gorithm was given where the patients are receiving
on an average about 35 to 40 units of basal NPH a day
twice a day. And the planned dosages were given prior
to the meals and the incidental dosages for the
post pr andi al hyper gl ycem a, whet her it's after
breakfast, |unch or the dinner.

And this was the algorithm that was given
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based on which analysis was made. It's interesting to
note that in a retrospective analysis, nore than 99
percent of the decisions were nade within one unit of
the insulin dose changes of the pre-neal.

So there was hardly any difference in
terns of what the patient would nake the decision
based on the blood glucose value using the finger
stick versus the glucose value that is received by the
A ucoVat ch.

CHAI RMVAN NI PPER:  Ckay, thank you.

DR. GARG Thank you.

CHAI RVAN NI PPER: | also would like to
just -- did you have nore stuff, Dr. Garg?

DR GARG No.

CHAI RVAN NI PPER:  Thank you.

DR. GARG Thank you.

CHAI RVAN NI PPER: It has cone up severa
tinmes about error. And | like Herb Naito's chart that
illustrates the actual nunbers that you get when you
have a certain CV. | just did this while | was
sitting at the table there. W math may be wong.

But let's assunme we were tal king about 150
per dL glucose, and we tal k about certain CVvs. If you
add -- if you assunme that 95 percent of the data is

going to be between plus or mnus tw standard
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deviations, | think that the statisticians would go
along with nme on that, and we talk about a -- | think
we were talking 12 percent, 16 percent, somewhere in
there -- 95 percent of the time, your neter, whatever
it is, is going to read between 116 and 186.

Now, it's always been amazing to nme -- now
that's two standard deviations. It's always been
amazing to nme that in this particular field we' ve gone
along now for a while and not demanded tighter
preci sion than that.

Now, admttedly, plus or m nus  one
standard deviation, you' re going to have 66 percent of
t he dat a. So nost of the tinme your data is going to
be between plus or mnus one SD. But if we talk about
95 percent of the time at 12 percent CV, your |ow

reading is 116, your top reading is 186, and you can

vary all over the map and clinical decisions can
change.

Look at 16 percent, 198 to 102. So
anyway, | think it's very inportant that we keep these

data, these nunbers in mnd when we're tal king about
maki ng clinical decisions. And it's really amazing to
me that clinicians are able to nake good decisions
when CVs are |arge.

So | hope we can drive toward smaller
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ones. Excuse ny editorialization. | already got ny
pl aque.

(Laughter.)

Ckay, 1'd like to also thank the sponsor.

If there are no nore questions fromthe panel for the
sponsor, | think we can excuse you briefly and nove
toward FDA gquesti ons.

Anybody got another quick shot while
they're | eaving? kay.

Dr. DiGovanna, let's start with you and
ask if you have any questions that the FDA presenters
coul d answer.

DR, D G OVANNA: The only one question |
really have is whether or not there's been any
additional information wth respect to the skin
changes that have been described that we haven't seen
-- for exanpl e, phot ogr aphi c docunent ati on or
hi stol ogic evaluation or anything like that that we
haven't seen?

DR, FOURCROY: | presune | get to be the
| ucky one to answer that one. W have no photographic
eval uation of this that has been shared with us by the
sponsor .

CHAI RVAN NI PPER:  Thank you.

Yes, Dr. Andrade.
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DR, ANDRADE: Can | just follow up on

that? Gven that we're interested in a benefit/risk
sort of analysis here, do we have any information on
what sort of skin changes and skin problens we have
with the current technology, sone diabetic who's
stabbing hinself six to eight tines a day on the
fingertips?

DR, FOURCROY: Four cr oy. No, | really
don't have any hard evidence on the anount of risk of
stabbings at this point to conpare it to even.

CHAI RVAN NI PPER: M. Reed' s mcrophone
needs to be turned up.

MR. REED: | don't have any statistics on
that, but there have been several studies done on
fingertip problens based on finger sticks. And there
really have been -- in fact, the nbst comobn practice
is not to change lancets nore often than is absolutely
necessary.

| suspect mne's been in there at |east
six nonths, and |'ve never had a single problem and
|"ve been testing since this technology first cane
out .

DR D G OVANNA:  Just one |ast coment. |
think there are a nunber of concerns with respect to

the skin irritation issue. Certainly the Ileast, |
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woul d think from nmy perspective as a dermatol ogi st, of
those changes is the transient redness or the
transi ent irritation that's associated wth the
application and the renoval of the device.

| think that's self Ilimted and tine
spent, certainly it doesn't seem to be so severe
conpared to various alternatives. However, it is an
indicator that a poorly described biological activity
is occurring here.

And that activity, besides <causing a
current to flow through the skin, a trauma in breaks
and abnormality in the barrier, and a recurrent
inflammation which wll lead to the bringing in of
inflammatory cells, sets up a situation whereby either
that change nmay induce sensitization to the -- sone
conmponent of the device or sonething else applied in
the proximal tine, or, over tinme, wll |ead to a
difficulty in the device doing what it's supposed to
do because of chronic changes in the skin

| think that's a nore serious and weighty
concern because it affects the bottom line, which is
the accuracy of the neasurenent, nunber one. And on
the other hand, the ability to continue to use the
devi ce. If 95 percent of the people who use the

device becone sensitive to some part of it, then
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that's sonething one would like to know early enough
to be able to change course.

CHAI RVAN NI PPER:  Thank you.

Dr. Everett, do you have any questions for
t he FDA?

DR EVERETT: Sure. You nentioned how
often the machine is off. Overall, how often is it
of f, but does it mss readi ngs?

DR MEIER The data | presented is what |

think you're talking about. There were various
reasons for not having readings. Let me see if I'm
under standi ng your question. They were unable to
calibrate -- is that what you nean?

DR EVERETT: Overall, how often does it
skip readings or turn itself off?

DR MEl ER Ski pped readi ngs, 21 percent
of the results were skipped. Every day, every day,
with every use there were at |east one skipped result.

kay, but overall, 21 percent of the points were
actual |l y ski pped.

You also don't have readings because the
device actually shuts off. That's a separate
statistic, and that was 27 percent of the days it
shuts off early. And then when you don't calibrate,

you fail to calibrate, you don't have any data for
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that day, and that happened on 4 percent of the days.

Ckay, so that was one -- that was sort of
the individual statistics. Then | had presented sort
of overall summaries of -- if you count calibration,
there's 36 possible readings you could have a day for
t he @ ucoWat ch.

So if you conmbine all reasons all together

this is assuni ng you actual ly calibrate
successfully, however, so these statistics are just
pretty much skipping and shut off results. |  had
listed some statistics here that on average you would
have 26 readings per day out of 36, so that's about
t hree-quarters of the possible.

That's an average. Ckay, sonetinmes 12
percent of the days you had less than four results on
a given day. So roughly one every 100 days -- 12 of
t hose days, you would have less than four results.
Yes, thank you. That's slide nine.

And then 28 percent of the days you would
have half those results, 18. There's a variety of
results. Actually, slide nine.

CHAI RVAN NI PPER: And Dr. Meier, you're
talking about one part of the study that you
eval uated, right, the Hone Environment Study?

DR MEIER This 1is just the Hone
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Envi ronnent Study, that's correct.

CHAI RVAN NI PPER: Yes, which is 129
subj ects over six sites, right?

DR. MEIER  Yes, there are actually 111 in
this popul ation.

CHAl RVAN NI PPER:  Ckay.

DR MEl ER One hundred and twenty-nine
were enrolled in this study.

Does t hat answer your question?

DR EVERETT: Al nost.

DR MElER  Ckay.

DR EVERETT: In a sense, any given
pati ent who wears the watch, as a clinician, what can
| generally expect? How nmany readings out of the
total that it would do in a day -- going into that,
how many would | expect to actually get data for? |Is
it the 267

DR MEl ER The 26 on average per day is
what you could expect. That's an average though.

It's going to go anywhere from zero readings to 36. |

nmean sone days you will have no readings. |In fact --
wel I, you never got all the points.

So the maximum | guess, would be 35
counting the calibration point. If you don't count

that, 34 points. So that would be the nmaxi num And
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these statistics here give you the range of how often
you can expect a quarter of the points, how often you
can expect half the points, how often you can expect
t hree- quarters.

DR EVERETT: And as you |ooked at the
data, were you able to isolate it to any particular
time of day when the machine particularly tended to
fail or skip readings?

DR MEIER Wth the skipping, actually it
happened throughout the day and with even the early
shut off. Sonetines it would happen within the first
four hours. Sonetines it happened in the mddle four
hours. Sometines it happened in the |ast four hours.

VW  weren't -- we didn't note any
particular reason or we never got to the point where
we saw reasons for when it would shut off. But it
coul d happen at any tine.

DR EVERETT: But no identifiable pattern?

DR MEIER No, we didn't. And | don't
believe the sponsor did, but they -- you could ask
t hem

DR. EVERETT: Yes. And did you notice if
the accuracy tend to -- | saw on one set of tables
where it looks like it read better after it was first

placed on for the first couple of hours and then, as
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ti me passed, the precision got worse.
Is that correct?
DR MEl ER Vell, the -- | don't know if

you're referring to ny slide 21 on the time of wear

pl ot . That's what that nmaybe is getting at. But
overall, over time, if you look at the percent of
points that were -- these are actually the percent of

points in the A plus B range or there was actually

four separate criteria | listed here. You could | ook.
But roughly, it's a neasure of sort of
percent agreenent, if you wll. And what is appears

from at least three of these four plots is that the
percent agreenent decreases as a function of tine in
the -- of wear.

So in other words, here we're seeing
percentages hours three, four and five in the range 60
to 80 percent. As you decrease -- as the tine el apses
into hours ten, 11 and 12, the percentages decrease.

DR EVERETT: (Ckay, so what happens to the
CV over tine?

DR MElI ER I"m sorry? Could you repeat
your question?

DR EVERETT: What happens with the CV
over tinme?

DR MEIER | don't have an analysis where

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

274

|"mactually looking at paired -- for CV, | assune you
nmean paired results --

DR EVERETT: Yes.

DR MEl ER -- over time? | don't have
that information.

DR EVERETT: Ckay, then ny other, and
perhaps last, question was you nentioned -- | can't
renmenber which one of you nentioned it, but you
mentioned that there was no data to determne if the
skin irritation interfered with the perfornmance of the
instrunent, is that correct?

DR, FOURCROY: That's basically correct.
And | guess one of the questions that mght be
considered is we know that there are skin changes over
the day. Over a period of tine, we know there's skin
changes. And there's actually no data that would help
us understand that process either.

DR EVERETT: You may not know the answer,
but do you know how long it takes to wear the watch
before the skin irritation starts to devel op?

DR FOURCROY: No, sir, because in the
Honme Environnment Study where we have nobst of the data
in the 111 patients, the patients weren't evaluated
until the last day, the fifth day. Mst of them were

evaluated on the fifth day if they stayed in, although
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some were clearly evaluated earlier than that.

DR EVERETT: And any data to suggest if
the irritation got worse with repeated weari ngs?

DR FOURCROY: No, because in the Hone
Envi ronnent data we were only | ooking at the |ast day.
And the only other tine we would be |ooking at repeat
is the contact sensitization study, which did not give
us that information.

DR EVERETT: Ckay, thanks.

CHAI RVAN NI PPER:  Thank you.

Dr. Manno, do you have questions of the
FDA?

DR. MANNO No, thank you.

CHAI RVAN NI PPER: Dr. Dounas?

DR DOUVAS: |I'd like to refer to the sane
graph, performance by tinme of wear. And it seens that
when -- for the entire range really, there is variable
wear. You drop from 100 percent to 90 percent of the
values in the A/B region.

The biggest drop is in the hypoglycemc,

and any particular reason for that?

DR MEl ER | can't explain that. That's
a question we had. | don't know what's causing that.
DR DOUNAS: | rmean, this is quite

dramati c. For exanple, for the 20 percent of 20 ng
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range hypoglycemc, it drops from about 65 sonething
percent down to 35 percent, which is 30 percentage
points really down, the nunber of points in the A'B
region.

| wonder, should they recomend that the
sponsor really take a look at that thing or nmaybe
reduce the tinme that -- the effectiveness of the
Bi ogr apher ?

DR MEIER Yes, | nean, that's a question
for them to think about. | don't have the answer to
what's causing that.

DR DOUVAS: Because it is in an area
really which is the nost critical of all of the
gl ucose concentrations. That's all.

CHAI RVAN NI PPER:  Thank you.

Dr. denent.

DR CLEMENT: No questions.

CHAIRVAN NIPPER.  Dr. Rifai.

Dr. Rosenbl oom do you have any?

Dr. Harrington-Falls, any questions for
t he FDA?

Dr. Andrade? M. Reed? M. Kruger? Dr.
Habi g, none?

Ckay, thank you FDA folKks. Vell, we

appreciate all of the time that the sponsors and the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

277

agency have given us in answering panel's questions.
| think that it's appropriate now for us to start

t hi nking about the questions that the FDA has asked

us.

And | think that we as a group need to
work for a few mnutes on the questions. And then
when 5:15 conmes, we will suspend our questions -- our

work on the FDA questions and open the public hearing
so that the people who have been so patient with us
can address us.

Is the agency ready to put those questions
up on the board? W're getting there | think.

Question one, reading a little bit ahead,
do the data support the proposed intended use of the
d ucoWat ch Bi ogr apher? If not, what adjustnents in
intended use or additional data support intended use
m ght be required?

And as is ny want, | continue to pick on
various ends of the table. And | haven't picked on
Dr. Cdenent today, so why don't we work this way
around the table. Then we'll come back this way.

If you' re not ready, we can skip it. He's
al ways ready.

DR CLEMENT: | deferred on the |ast one

because | wanted to show a couple of transparencies
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First of all, the issue of effectiveness. | don't
think anybody in this room can doubt the potential
benefit of nore frequent testing.

This was data that was published | ast year
by Dr. Anderson and Dr. Laffel's group up in Joslin
Cinic looking at 89 adol escents. And it was cross
sectional data where they're looking to try to find
the type of critical factors that are associated with
better glycemc control over time -- not over ting,
but at | east on cross sectional data.

And as we all know, is that the nore
frequent a person tests -- this is in adolescents --
the better. And of all the data they found, the one
factor that they all found that teased out from all
their data they collected was that the frequency of
blood glucose testing was the nbst -- was the
strongest factor associated wth inproved glycemc
control.

| don't have a pointer, but, as you can
see here, on the Y axis it shows henoglobin ALC. The
X axis has frequency of testing. This is on an
average. As you can see, the nore frequent a person
tests, the better their ALC is.

So, as you can imagine, if the person can

test 23 tines or have data for 23 tinmes per day, you'd
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get better ALC levels and basically enforce the whole
issue that Steve Edelman tal ked about, possibly get
through that wall, that barrier that is present to
better control.

Next sli de.

The other issue that has been a big
concern with this is again questions that | was
bringing up was what's the accuracy on the |ow end
W heard a |lot on the discussions in the open session
about being able to detect hypoglycem c events because
they could be so crucial, sonetines |ife threatening.

Very, very inportant for a device,

particularly if the labeling is not very precise and

accurate in ternms of how it's worded. If this device
is used as a sole agent in order to detect
hypogl ycem a, | think there's sone major problens.

And this is just one exanple of sone of
the data we know. This is from Dan Cox and actually
Dr. dark's group that pioneered the whole Cark era
grid where they |ooked at cognitive functioning wth
driving, for exanple, sonething that we consider
extrenely inportant in terns of risk for soneone,
particularly if they're on insulin oral hypoglycemc
agents.

And studies that they did found was that,
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on the top line, that driving performance -- cognitive
driving performance deteriorates actual ly quite
dramatically once the blood glucose |evels drop bel ow
65 ng/ dL. This is very predictable. This is across
all folks that require insulin.

And it doesn't really mtter whether
they're tight control or poor control. The cognitive
performance does decrease substantially based on what
the blood glucose level is. So neasuring blood
glucose in terns of determining a person's risk for
critical functions is extrenely inportant.

So I'd suggest in framng these questions
that we think in terms of how close we are to the
actual blood glucose |evel. The other issue is that
when patients are asked whether or not they feel ready
to drive before they know what their actual sugars
are, they find that people with diabetes are very poor
estimators on determ ning what their own bl ood gl ucose
is based on their synptons al one.

Sixty percent of the tinme their blood
glucose levels were less than 70, they stated that
they felt functional to drive. And 40 percent of the
time when their actual blood glucose level is Iless
than 40, before knowi ng what their glucose |evel was,

they felt that they were able to drive a car, notor

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

281

vehicle, fromone point to the other.

So clearly being able to discrimnate
between fine levels of glucose |evels between 40 and
70, for exanple, is very inportant for function in
patients.

So | think on this first question on
intended use, | agree with Steve Edelman that | think
this device would be a trenendous boon to help | ook at
patterns, help look at trends in blood glucose; but
I"'m a bit worried -- again, this gets on all the
guestions in terns of particularly the |abeling.

If it says that this is indicated for the
use in detection and assessnent of episodes of
hypogl ycem a -- possibly for hyperglycem a, yes -- but
for hypoglycema, no. So I think the intended use as
is with the current labeling has a little bit to be
desi red.

Possibly we can address this on sone of
t he ot her questi ons.

CHAI RVAN NI PPER: Dr. Doumas, what do you
t hi nk about question one?

DR, DOUNAS: | think in part only, |
bel i eve they should be enphasize that this is not |ike
the gluconmeter or like a laboratory result; that it

shoul d be used for tracking and trend. | agree with
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Dr. denent about the hypoglycemc |evel.
| wonder, I'm not a clinician, if by
setting the alert |evel of hypoglycem a higher, if you

can prevent really cases of hypoglycem a because it

will take action on the patient a little earlier. For
exanple, if you set the alert level -- | don't know if
it can be done. [|I'mnot a physician and | don't treat
patients.

Instead of putting 70, you put 90 or 100
or 110. WII that be an additional warning, a safety
mechanismthere, a safety margin?

CHAI RVAN NI PPER: I think that's in the
| abeling, as a matter of fact, that you can set it at
100.

DR, DOUVAS: Ckay. Also, | feel there
shoul d be sonehow a statenent there of the confidence
[imts of the result from the -- of the bioneter.
It's tinme for people to understand that a variable
result is not that absolute. There is a fringe around
it and | think the size of the fringe should be
print ed.

This is what Sir Charles Darwin said when
he was director of the National Physical Laboratory in
Engl and. You have to know the plus or mnus of the

val ue.
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Al'so, | think the sponsor should | ook very
carefully in the tinme wear of the instrunent. ' m
really concerned about that trend over there that the
precision is dimnishing as the tine goes by. Ei t her
fix it or maybe they should go to a lower -- to a
shorter time for the use.

CHAI RVAN NI PPER:  Thank you.

Dr. Manno, what's your answer to question

one?

DR, MANNO Yes and no. I go along with
the two previous speakers. | think that there is
sufficient reason to consi der appr ovi ng this
instrunent with certain reservations. | think they

need to have a very, very strong consunmer and
professional health care education program as they
have nenti oned al r eady.

| think that there are other popul ations

that need to be studied. And | think they need to

expand their "n", the nunber of subjects of the --
based on race, get sone nore data there. | would
especially recommend if they go on to do -- include a
pediatric population, that very definitely include
body mass index there.

This would -- and to consider other sites

of application, especially for application in very,
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very young children. | have a friend who has a child
di agnosed |ess than a year old. How woul d sonet hi ng
like this do there both in terms of irritation and in
terns of application?

Need to include that Type 2 non-insulin
dependent group of people and worry about the
interference studies with all those diabetic drugs
that are used by those people. And | can't quit
wi thout saying this. darify the shaving conditions.

CHAI RVAN NI PPER:  Thank you.

Remenber, the intended use as stated is in
people 18 vyears of age or over, and | think use
outside that is not within the purview of the panel
W understand our -- | think we all wunderstand
concerns about wuse in children and the fact that
children are being presented to the panel as
beneficiaries of this device indicates the direction
that both the public and the conmpany wish to go in
this particul ar area.

Dr. Everett, do you have -- do you think
the data support the proposed intended use? And if
not, what would you do -- what woul d you have them do?

DR EVERETT: Well, actually, | think the
data does support the intended use. | do have one

concern, nmaybe two. But we have not tal ked about this

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

285

alert system Is the alert system audible or visua

or both? Because | get the inpression that this would

work for hypoglycemc patients sleeping, and | would
assune this watch would wake themup. Is it?

CHAI RVAN NI PPER: The sponsor shoul d
answer whether it's audible or not and how well it

wakes peopl e up who are sl eeping.

DR EVERETT: Can you just fire it up?

CHAI RVAN NI PPER: | don't think there's a
battery init. Is there in that one?
DR PI TZER Let ne explain. It is an

audi bl e alarm and a vi sual nessage on the display. So
the message clarifies for the user the nature of the
alert situation, whether it's a low, a high, a skip
due to perspiration or so on.

The audible alarm is designed to begin
relatively discreetly in case we're at an FDA panel
neeting and we don't want everybody in the room to
hear it. But if you don't respond within 30 seconds,
the pattern of the beeps becones nore and nore
disruptive in a series of five steps.

So over two and a half mnutes, we kind of
ranp it up. In the home simulated study, we had have
an overni ght wear period. There were 118 occasions on

which the alarm went off at night and we had study
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staff there to verify whether or not the subject woke
up.

On 117 of those 118 occasions, the subject
did wake up in response to the alarm | don't know if
you want to nmagnify this. That will distort it. But
maybe | should just pass it around. And it's starting
its ranp up now, so it's discreet.

By the time it reaches 30 seconds, you
should hear the pattern of beeps escalate. There's
the second step. Third step.

CHAI RVAN NI PPER.  |' m not awake yet.

(Laughter.)

Maybe if this thing started serious
i ont ophoresis on ne, it would wake e up.

(Laughter.)

Here it goes again.

DR. PITZER That's the fourth step.

CHAI RVAN NI PPER: That's getting serious
now.

(Laughter.)

CHAl RVAN NI PPER: Dr. Everett, are we
di srupting your questioning pattern?

DR EVERETT: | don't think so.

DR Pl TZER Just press any button when

you're ready to turn it off. Do you want ne to start
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it again?

CHAI RVAN NI PPER. How did you start it?

DR PI TZER Just press the start button
on the |lower left.

CHAl RVAN NI PPER:  Ckay.

DR PI TZER Hold it down until you hear

It's trying to start, but it sees that there's no
Aut oSensor .

CHAI RVAN NI PPER:  Start, read.

DR PI TZER So it's alarmng you saying
there's no AutoSensor, you're not connected to the
skin, and that's an off read situation.

CHAl RVAN NI PPER:  Ckay.

DR PITZER And then it will ranp up.

CHAI RVAN NI PPER:  Yes. Maybe by the tine
we get it around to Dr. Andrade it will be exciting.

DR EVERETT: That was basically ny issue.

At this point, that wouldn't wake nme up, to be
honest .

CHAI RVAN NI PPER. It woul d not ?

DR. EVERETT: No. And not any of ny
di abetic patients, fromwhat |I've seen.

CHAI RVAN NI PPER: Did you have any other
guestions?

DR EVERETT: No ot her questions.
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CHAI RVAN NI PPER.  Ckay, thank you.

Dr. Janosky, do you have questions?

DR JANCSKY: Sure. My response to
guesti on nunber one woul d be yes and no.

CHAl RVAN NI PPER:  Ckay.

DR, JANCSKY: It does, but only within a

certain range. And I'm not -- | didn't spend nuch
time thinking about what range | woul d feel
confortable, but just sort of listening to today's

conversation it's probably somewhere between 80 and
240.

Either below that or above that, [I'm
unconfortable with giving an exact nunerical value --
the exact nunerical read value because of the error
that's involved in any of those. And | think that the
average patient wouldn't necessarily take into account
CVvs, etc. when they're using those val ues.

So the answer is yes and no to question

one.

CHAI RVAN NI PPER: Yes, | wunderstand your
concern. And the thing that worries ne about this
whole area is that -- and | think you can see it in ny

putting a transparency up that shows how uncertain the
nunbers are in the current area with finger stick

bl ood gl ucose.
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And we are in a situation where we're
caught between the devil and the deep blue, 1 think
W're using these devices which are inprecise. Many
of the nunbers are okay to use. Many of the nunbers
have been quite satisfactory clinically. But we've
also heard -- this panel has heard that there's a
| arge nunber of wunexplained errors in finger stick
bl ood gl ucose use.

That doesn't nean that we ought to throw

them out and take them off the market, in ny opinion,
but 1 do think we -- it would be nore reassuring to ne
as a panel nenber if we could anchor -- if we had an

anchor in truth, if sonebody had gotten up and said
yes, it is possible to use a Lee's Squares rather than
a Dem ng.

But | think we have to take -- we have to
work wi th what we have. Anyway, excuse ne.

Dr. DG ovanna, tell us what you think on
guesti on one.

DR D A OVANNA: Vell, | think | agree
that ny answer would be yes and no. | think we agree
with Dr. Dounmas' concern about the time for use
gr aphs. And basically, that's because | think that
" m not convinced | understand what's going on in the

interacti on between the skin and this device and how

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

290

that affects perfornmance over tine.

And ny concern with the errors that we've
seen is that those errors mght not be constant and
that there nmay be factors that, over time, wll
increase those errors either at the end of the wear
period or when it's worn chronically over areas where
it's been previously applied nmany tines.

And | think the real issue for that is
with respect to having erroneous readings. | think
the issue with shaving is sonmething I'mreal sensitive
to because | think that's sonething that's easily
st andar di zed.

But | think it should be standardized
based on sone clinical information. Soneone should be
able to sinply say if you do A, B and C, this doesn't
affect significantly the results. But finally, the
issue that's a little bit awkward for nme because nost
of ny experiences with CDER, which is the drug branch
of the FDA, is your issue of intended use.

| think the intended use that | heard at
the beginning of this neeting is that the greatest
need would be in the pediatric population and in those
i ndi viduals who woul d probably want to use this device
every day or maybe even all day during the day and

ni ght .
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And | think that that's an area where
there really is a need for nore information. And |
guess we're going to talk about the other questions
|ater on --

CHAI RVAN NI PPER  Yes.

DR D G OVANNA: -- and address sone
speci fic concerns about that?

CHAI RVAN NI PPER: Yes, the idea is to go

around the panel and answer each question one at a

time. And again, the intended use here is in an adult

popul ati on. And as admrable as it is

and as

desirable as it is to have a device that would work in

the pediatric population, we don't have that

of us at this tine.

in front

Dr. Rifai, how about question one? 1'lI

even get you ny mc.

DR RIFAI: Wll, nmy answer is simlar to

what we heard earlier. | think it's yes. It's

certainly -- and when it's used in adults,
when shown to be very wuseful mainly for
trends and give continuous neasurenents for

whi ch hel p better manage patients.

at | east
det ecti ng

gl ucose,

| think it's also very inportant to stress

in the user guide and during training that this is not

nmeant to replace the existing glucose measurenents.
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And | think it would be helpful if the sponsor could
refrain from nmaking statenents in the user guide |ike
"a new kind of freedom for mllions of people wth
di abet es” because it give the inpression that you are

doing anay with the glucose nmeasurenent.

CHAI RVAN NI PPER: Yes, go ahead, Dr.
Rosenbl oom

DR ROSENBLOOM | think that this is a
technology that's certainly -- the timng is

consistent with new insulin delivery systens and new
nodi fied insulin analogs that provide the opportunity
to give truly rapid action and truly non-peak |ong
action, as well as with the new oral agents in Type 2
di abetes.

| think that it's going to be very
inmportant to see what affect this has on actual
practice because although algorithns that provide
additional or variable -- | hate the term sliding
scal e because of the disasters that used to occur with
it, and still do in sone cases -- because insulin
doesn't work backwards, of course.

So if you're treating a blood glucose,
you're treating your inability to control that blood
gl ucose previously. You're not treating -- you' re not

produci ng excell ent control.
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And so | think it would be very inportant
to see how the algorithnms and the decisions and the
revisions of the standard and vari able dosages before
neals or at various times during the day, how those
deci sions affect the overall control and the frequency
of hypogl ycem a.

| agree with everything else that's been
said about the fact that this is -- that this can't
replace the available technologies, but it certainly
is astep in the right direction.

| would also wonder if there mght not be
a consideration of having a vibratory nodel for those

i ndi vidual s who having hearing difficulty or who sleep

very soundly. Having retired from active practice
when | would wake up -- before the telephone would
ring, I could hear that first vibration and | would
wake up.

Now | would have to have a vibratory or
some kind of mybe extra electrical current or
sonmething to wake up. But | think that's certainly a
consi derati on. | don't know how many people wth
di abetes are deaf or sleep nore soundly than others.

O mght be sleeping nore soundly when
t hey have hypoglycemia. And I think that I'ma little

concer ned about an audi bl e si gnal provi di ng
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DR, HARRI NGTON- FALLS:  Beverly Harringt on-

Fall s.

I think Dr. Janosky made the nost

pertinent point during the discussions earlier in that

this device has been conparing val ues

to gluconeter

readi ngs when they are inherently |ess accurate than

t he | aboratory readings.

So it's alnost like we're aimng at a

target that mght not be in the right position to

begin wth. Overall, | do think that the data as
presented support the proposed intended use. And of
course, | add ny two cents worth regarding the need

for child studies.

CHAI RVAN NI PPER: Dr. Andrade, question

one.

DR, ANDRADE: Yes, we're being asked to

| ook at a device that has two features

in ny experience, have never been avai

that, at | east

| abl e before.

One is a sem-continuous, wearable device for which

there is really very, very little experience, sort of

anything to conpare to or, let us

agai nst .

say, calibrate

And the other is a mninmally invasive,

non- bl ood derived devi ce. And agai n,
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very little experience, if any, to conpare it to. So
we really have the problem of wanting enornous anounts
of data and information and new research hypothesis
and a whole variety of other things which, having such
a device would, in many respects, actually facilitate
getting that data.

So | frankly see this as an enornous
research tool, as well as what's it's being proposed
to do. So, in ny estimation, all of the data that we
would love to see, much of it is Ilikely to be
forthcoming if the device is indeed nmade avail abl e.

And nost of that data would not be
forthcoming, |I think, if the device were not nmade nore
readily avail abl e. So | think given the application
that they have proposed, that they' ve put together the
dat a package that supports that reasonably well.

And ny hope and expectation is that all
t he additional questions, or nmany of them at any rate,
would be answered as time nmarches on and the
experience base grows.

CHAl RVAN NI PPER: M. Reed, we've got
about three mnutes before we're going to suspend for
public conments.

MR REED: 1'll talk fast.

CHAI RVAN NI PPER: Thanks.
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MR,  REED: The data does support the
i nt ended use. | see a couple areas where this is
particularly inportant. One for newy diagnosed

di abeti cs who need an eye opener about what's going on
when they eat, what's going on between the tinmes when
they mght test, if you can get them to test wth
finger stick methods.

It's also sonething that would be very
inmportant for punp users to analyze where their basa
rates are, what's going on in their body at a given
time. Very inportant, very inportant itens.

It does need to have clear and unequi voca
directions t hat dosi ng, particularly for a
hypogl ycem ¢ event, should not be done based on a |ow
reading from the G ucoWatch; that you need to do
finger sticks along with it.

CHAI RVAN NI PPER:  Thank you.

Ms. Kruger, excuse ne if we suspend
answers to question one because we'd like to open --
to begin this afternoon's open public hearing. e
have some public attendees who have contacted the
executive secretary prior to the neeting.

They're going to address the panel and
present information relevant to the agenda.

Speakers, renenber, are asked to state
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whet her or not they have any financial involvenent
with the manufacturer of the product being discussed
or with their conpetitors. So that said, the Chair
recogni zes Jack Keati ng.

MR. KEATING Thank you. M nane is Jack
Keating and --

CHAI RVAN NI PPER:  Turn the mc up a little
bit, M. Keating. There you go.

MR KEATING Is that better?

CHAI RVAN NI PPER Yes, that will work.

MR. KEATING Ww, all this is giving ne a
hi gh bl ood sugar here. Lot of stress here for ne.

Anyway, | would like to say thank you to
the panel and the FDA for allowing nme to speak here
t oday. | have Type 1 diabetes. | devel oped the
di sease seven years ago actually this nonth, and |
decided to conme here today because | took part in the
clinical studies for the QucoWatch nonitor and |

wanted to talk a little bit about that.

And I'Il just start by saying that the way
that | see this device and the issues that have been
di scussed here today, | believe that the  ucoWatch

could make an enornous difference as far as therapy is
concerned for Type 1 diabetes, which is what | have.

And in the spring, sumer and fall of
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1998, | was in a nunber of different studies. Mst of
them were in the clinical setting. One of them did
i nvol ve a home usage study at nmy house. And the thing
that nmade the biggest inpression upon nme, in addition
to seeing how this device, at least in ny own m nd,
would help ne in ny therapy decisions, was spending
all day long with other people who |I'm assum ng nost
of them probably had Type 1 di abetes.

| didn't go around and ask everyone. But

we spent all day |ong. If you think this is a
mar at hon neeting, | can say spending from 7:00 in the
norning until | don't know what tine we got out of
there -- we were away fromour famlies all day |ong.

And this is very nuch a disease that, to

nme at least, is a very private disease. | don't hide
it, but, you know, | need to nake decisions every day
and, you know, | had never met a lot of other people

t hat have this di sease.

And anyway, the thing that just astounded
nme were the stories that the people | was in these
trials with told ne. And alnbst to a man or a woman,
people told nme stories that to us, because we live
with this disease, maybe | -- we thought were funny,
but many of these stories were tragic -- you know, or

tragedies narrowWy averted with the help of other
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peopl e.

And I"m tal king specifically about
hypogl ycem ¢ attack episodes where, you know, you get
blindsided and you don't know what your blood sugar
is. The next thing you know, you know, you're either
on the verge of unconsciousness or sonmeone's hel ping
you out .

And | guess | hadn't planned on bringing
this issue up with ny coments, but since a |lot of the
guestions have been about the skin irritation, |
wanted to just speak about nyself and the trials.

And | believe | had seven actual
applications of the watch. At one tinme |I had a couple
of them going. But | have very sensitive skin, and |
believe, looking at the slides we saw this norning,
that | would fall into the category of the slight and
noderate skin irritation

But what a lot of us found that are also
on insulin punp therapy is that the punp sites that we
change every three days with the adhesive tape or
whatever it all cones together causes |ike a dernal
burn or irritation or whatever, and | see the
irritation fromthe watch is extrenely m ni nal

| mean, we're tal king about the extraction

sites that actually -- excuse ne -- the irritation
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| guess | would
m sure | could

but, you know,

And | know |I'm speaking just for nyself,

but in terns of looking at the pros and cons of what

sonmething like this would offer, | see

at least, as not an enornous thing.

it, for nyself

But one thing

else | wanted to say is that in diabetes therapy, nany

of us try to attain the best henoglobin ALC val ues

that we can in, you know, the six or seven percent

range, or dependi ng upon your physician.
But a lot of people don
there's a cruel paradox that foll ows.
physician directed orders to attenpt g
place ourselves at significantly gr
i nci dence of severe hypoglycem a. An

crazy. You know, by following the d

t realize that

Wien we foll ow
ood control, we
eater risk of
d it's kind of

octor's orders,

you can literally put yourself in harmis way.

And | would say today, as | see this
device and | see, you know, the information that's
been presented, if it's -- you know, the average is to

bl ood sugars a day that people are checking or four

t he incidence of, you know, m ssing these hypoglycemc

episodes -- | guess all | would say
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information is power, the lack of information, as it
pertains to this disease, is a |lack of power.

And you know, | see this disease as
managing a lot of inportant information. It's a
tightrope walk every day balancing, you know, your
diet, your exercise, your activity and your insulin.
And | believe we're the types of people, as -- |
believe it was M. Kruger said you trusted vyour
patients and not the practitioners.

| don't know how you said that, but -- 1
have to believe, neeting with these other patients at
this clinic in this setting, | really think that we're
conmpetent -- or at l|east wth the -education and
everything el se, that this could certainly Dbe
i ncorporated as a key tool for diabetes managenent.

And | truly hope that the features that

the watch offers would be approved or seriously

consi dered today. So | hadn't planned to answer
guestions; but since I was in the trials, if anyone
had any questions for ne, | would be happy to answer
t hem

CHAI RVAN NI PPER: The information was

available to you from the watch, at least in part of
the trial?

MR KEATING No, sir.
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CHAI RVAN NI PPER.  Ch, okay. So you --

MR,  KEATI NG I was in a conpletely
blinded study, so we -- believe nme, | think everyone
in the room woul d have been junping up and down if we
knew -- because we did, nost of the studies that | was
in, we pricked our fingers twice an hour and we | oved
it.

CHAI RVAN NI PPER: And it was all sent to
the data center directly?

MR KEATING R ght.

CHAI RVAN NI PPER:  So there was no trial, |
guess, that had -- that nade data avail abl e to peopl e?

MR KEATING That | wouldn't know.

CHAI RVAN NI PPER: Ckay, thank you very
much, M. Keating, and good |luck to you.

MR. KEATI NG Thank you.

CHAI RVAN NI PPER: Qur next |isted speaker
is Cynthia Wod. s Ms. Wod here? W'IIl cone back
to her if she's still here. Debbi e Ellington. Ryan

Harvey. Here we go. Now we're ready.

MR,  HARVEY: Hel | o. My nane is Ryan
Harvey. |I'm 11 years old. And just two years ago, |
was diagnosed with diabetes. The reason |I'm here is

because of Cygnus's d ucoWatch, which | hope will end

finger sticks. For the last two years, |'ve had to

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

303

prick ny finger with a needle six to eight times a
day, even nore on days when | play sports, to check ny
bl ood sugar.

Sonetines | wake up in the norning very
tired and I have a headache because | went |ow during
the night, so I end up mssing school. Not t hat
m ssing school is bad, but with such a bad headache, |

sl eep nost of the day.

Al so, when | play sports, | sonetinmes have
to pull nyself out of the ganme because | feel low If
| have the watch, ny whole life will becone easier

Instead of pricking nmy finger seven tinmes a day, wth
just a press of a button I can get an accurate bl ood
r eadi ng.

Also, | could programit to beep when | am
at 100 -- when | am below 100. W knows, maybe the
watch will even lead to insulin in a pill for Type 1
di abeti cs. Another reason |I'm here is that because
after l|earning about the watch, | have invested in
Cygnus's stock using ny noney | make selling
newspapers at Dunkin' Donuts and a little of ny
bi rt hday noney.

| invested in this because | believe in
it. A nost every day | | ook up how Cygnus does in the

paper or on the Internet.
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(Laughter.)

| really hope Cygnus wll get the watch
approved because it will nake a |ot of other diabetics

and ne happy not having to prick ourselves and nake

tight control easier. Now that | have told you what I
hope to happen, | wll tell you a little bit about
nysel f.

Il live in Holliston, Massachusetts, an
hour from Boston, with ny nmom who is sitting right
over there; ny dad, Scott, who stayed hone with ny ten
year old brother; and ny adorable five year old dog,
Maggi e.

Ever since | was diagnosed with diabetes,
ny famly and | have done al nbst every Wl k- A-Thon and
Bi ke- A-Thon and raised about $10,000 for ADA Al so,
ny dad and | are going to bike 150 mles next summer
wi th our new tandem bicycle for the ADA

| have also been to Canp Joslin tw ce and
hope to go again next year. Thank you and have a
great Christmas or Hanukkah, and have a great New
Year .

(Appl ause.)

CHAI RVAN NI PPER:  Thank you, Ryan.

Qur next speaker is M chael Konondy.

I hope ' ve pr onounced your nanme
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correctly.

MR, KOMONDY: Konondy, correct.

CHAI RVAN NI PPER  Yes.

MR KOMONDY: Good afternoon.

I"d like to thank you for the opportunity
to speak before you for what | hope is the approval of

the ducowatch and all of its features. On March 4,

1993, | lost ny father due to conplications of
di abet es. I lost my father, ny nentor and ny best
friend.

| watched the last five of his years

wi t her away. There was a man who was strong, alert,
intelligent and witty deteriorate in front of ny eyes.
To add insult to injury, on Decenber 19, 1998, ny two

year old son Donal d was di agnosed.

As you can tell, this disease has consuned
the majority of ny Ilife. | renmenber as a child
waiting anxiously for ny father to conme hone. O

course it was because we loved him but it was also
because we weren't sure if he was going to bottom out
and bl ack out on the way hone.

As far as | could renenber, this happened
about eight tines. There was that dreadful phone call
about 8:30 when he was already an hour past his

arrival time. But tinmes have changed. Now technol ogy
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is different.

People watch their sugars nuch nore
cl osel y. And people are much nore aware of the
conplications associated wth diabetes. Ther ef or e,
nore and nore people are beginning to use intensive
t herapy for insulin.

A friend of mne is a salesman and he's
told ne countless stories of how he blacked out in the
m ddl e of the day while driving, at a neeting, with no
warning of a crash. My brother-in-law Tom is a
di abetic for 40-some-odd years.

He also has the sane thing happen to him
Wthout reason, all of the sudden the nunbers go | ow,
you pass out. If you're lucky, if you re I|ucky,
sonmeone is around you who knows and is able to take
care of you.

If you're unlucky, as so nmany are, there
i s nobody around. As a volunteer fireman and an EMI
in the small town of Basking Ridge, New Jersey, we Qo
on at least half a dozen calls a week related to
di abeti c probl ens.

People are at their cubicles and they

crash because they go too |ow No indication
what soever it's going to happen. They didn't do
anyt hi ng wrong. Took their insulin, they ate. All
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t he sudden, we show up, face first in a desk.

O maybe they ran off the road. O nmaybe,
God forbid, they even hurt and killed sonebody as a
result. As many of you know, a diabetic with a cold
has their blood sugar levels all over the place. They
may crash in the mddle of the night wthout any
reason.

VW may stay high due to an infection.
Again, ny brother-in-law Tom shared with ne how he
checks his blood sugar every two hours when he has a
cold. Every two hours, he sets his alarmto get up
If that alarmrings three tinmes and he doesn't get up,
his wi fe panics.

Gets up to check because he's afraid.
He's afraid he nmay not wake up in the norning. So
picture that gluconeter with that noise that it makes
in the dead of the night will wake you up. It will
wake up your | oved ones who have your nonitors on

Every two hours, for a five to ten day
period, that man checks his blood sugars. And even
with doing that, he still has mssed lows. W live in
a society today where we have every kind of early
war ni ng det ecti on devi ce known.

On the way down here, | knew if there was

radar up ahead.
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(Laughter.)

My gas tank was running low, the 1light
came on and there was a beep. | knew to pull over and
get gas. W have CO detectors, snoke detectors, heat
det ectors. | have alarns on ny doors and w ndows so,
i f sonmebody enters, | know ny children are safe.

And now we finally have the @ ucoWtch
that can sinply give us an indication, an early
warning indication, of where we're going -- too high
or if we're going too | ow

So now visualize that salesman driving
down the road and suddenly his G ucowatch starts
beeping. He knows that his sugars are out of whack.
He can pull over and react. He can pull sonething out
of his bag to eat or give hinself a dose of insulin.

O when Tomis sleeping in the mddle of
the night and his watch goes off, he can sinply get up
and take care of hinself. The quality of life for the
di abetic, the spouse, the famly and the safety of the
comunity as a whole will be nuch inproved by this
devi ce.

Maybe those early indications wll keep
those from passing out and going into a coma. O
maybe that alarm will keep soneone -- help soneone

with their highs and keep them under control to avoid
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| oss of sight, kidney disease, or |oss of |inbs.

Many people that | have told that |'m
comng here to speak before you said this is great,
sign me up, where do | go. [I'Il take that 20 percent
di fference. "Il take that indication that 1'm on ny
way down as opposed to | check nyself at 2:00 in the
norning, |'m 125,

Four o'clock, 1'm 275. Did I bottom and
am | rebounding, or is ny insulin wearing off? This
will give us a tracking indication that will help us
out. The positives are outstanding. And if you lived
with diabetes around you for as long as | have, you
know that this is such a great, great device.

It would be a godsend just not to the
people directly affected with diabetes, but in the
entire community in which they live.

In conclusion, | asked a friend wth
di abetes how he felt about the ducoWatch and the
possibility of a small rash.

He said, "GCeez, let ne see. The choi ces
here are between crashing and possibly going into a
coma in the mddle of the night, or highs that
deteriorate ny body. or a watch that gives ne an early
i ndication and possibly gives ne a snmall rash? Well,

since the last time | crashed | had a rug burn on ny
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forehead, nose and chin, | think I'll take my chances
with the possibility of that small rash.”
| have no financial connections with this
firm any of its conpetitors. The only financial
connection | have is, hopefully, when | becone an old
man, nmy son will still be around to take care of ne.
Thank you.

CHAI RVAN NI PPER:  Thank you very mnuch

In concluding the public hearing, | have
two letters and a statenent to read. In addition,
there were 38 letters received from all over the

United States, Brazil, the Netherlands and Si ngapore.

Most of these letters were from nothers of
di abetic children. Al'l  supported the approval of
d ucowatch or non-invasive nonitors or mnimally
invasive nonitors for the inprovenent in quality of
life, for better nanagenent of disease, for continuous
nonitoring and tracking of fluctuations, and the need
for read out and al armespecially for hypoglycem a.

This is a statement to the dinical
Chem stry and Toxicological Devices Panel of the
Medi cal Devices Advisory Commttee supporting pre-
mar ket approval of the d ucoWatch nonitor

"Please will you accept the d ucoWatch.

and other kids and other people really need it badly.
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| understand if you can't do it if it doesn't work or
if you don't think it's ready yet. The reason | need
the G ucoWatch is because | have been getting | ow.

"For instance, in gym class | have been
down to 48 and 32. | think when | am running around,
| don't concentrate on how I am feeling |ow or high.
Wen | am low, | don't know because | am running
around and playi ng and acti ve.

"So when the d ucoWatch beeps, | think it
woul d help nme and other people a |ot. | think it is
so cool how the d ucowatch works. One of the parts |
like is that you don't have to carry it around in your
pocket. You have it on your wist.

"It's just like a watch, except it keeps
track of your blood sugar. You have the opportunity
to make one of the best things right now, so please
try to do it. Thank you."

And it's signed Isabel Gordon, who is
| sabel Rose Sumara Cordon, 3208 North 49th Street,
M | waukee, W sconsi n. And she attached a picture,
which I'Il circulate to the panel.

The second letter is from the Juvenile
D abetes Foundation, a statement by the Juvenile
D abetes Foundation International regarding non-

i nvasive and m ni mal |y i nvasi ve bl ood gl ucose
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noni t ori ng.

"Non-invasive and/or mnimally invasive
bl ood glucose neasurenment have the potential to
provide valuable information that could result in
significant inprovenents in the treatnent of insulin
dependent di abetes and have a positive inpact on the
quality of Iife of people with this disease.

"The JDF believes that there is a pressing
need for devices capable of neasuring blood glucose
| evel s non-invasively and/or mnimally invasively, and
we have strongly supported research in this area.

"W welconme the efforts by industry to
develop these technologies and believe that devices
judged by the FDA to be safe and effective could |ead
to i nprovenents in the managenent of di abetes.

"Further, the JDF believes that studies
shoul d be undertaken as expeditiously as possible in
order to determne the potential role and value of
these devices in the nanagenent of <children wth
di abetes. " Dated Novenber 24, 1999.

Finally, a statement was given to us today
from the American Society of dinical Pathologists
dat ed Decenber 6, 1999.

"The Aneri can Soci ety of cinical

Pat hol ogi sts appreciates this opportunity to coment
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on the pre-nmarket approval application of a device
intended for frequent, automatic and non-invasive
noni toring of glucose levels in adults wi th diabetes.

"ASCP is a nonprofit nedical specialty
society organized for educational and scientific
pur poses. Its 75,000 nmenbers include board certified
pat hol ogi sts, other physicians, clinical scientists,
and certified scientists and technicians.

"These professionals recognize the society
as a principal source of continuing education in
pathology and is the l|eading organization for the
certification of | aboratory personnel. ASCP' s
certifying boar d registers nor e t han 150, 000
| aborat ory professionals annually.

"ASCP is not here today to speak in favor
of, nor in opposition to, this particular device.
However, we do have concerns regarding the quality of
cl i ni cal dat a sets for non-i nvasi ve gl ucose
noni t ori ng. Non-i nvasi ve glucose nonitoring devices
should have analytical performance that is roughly
equivalent to existing conventional point of care
gl ucose devi ces.

"The accurate analytical perfornmance and
precision of any device is essential for patient care.

Techni cal performance and correlation with |aboratory
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met hods shoul d be eval uated. The American Diabetes
Associ ation defines accuracy goals for the technica
performance of gl ucose neters.

"In 1987, the ADA reconmended that gl ucose
concentrations determned with portable neters should
fall within 15 percent of the |aboratory values for
neters available at that tine, and that the future
goal should be to reduce this variability within 10
percent at glucose concentrations between 30 and 400
ny/ dL.

"In 1994 and 1996, the ADA recomended
variability of within 5 percent of |aboratory val ues
for future glucose neters. To our know edge, these
gui delines have never been net in any independent
eval uati on of glucose neter perfornmance.

"Quidelines of the National Commttee for
Clinical Laboratory Standards recommends that gl ucose
neters fall within 20 percent of the l|aboratory val ue
for glucose concentrations higher than 100 ng/dL. The
ADA states that the exact accuracy recomendations for
clinical managenent have not been defined rigorously.

"Possibly the clinical guidelines would be
less stringent; but until clinical accuracy and
precision guidelines are set, the above cited

techni cal gui delines nust be used.
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"The results of technical evaluations such
as the study published in April of 1999, Anerican

Journal of dinical Pathol ogy, denpnstrates that the

use of the neters wunder normal conditions |ikely
introduces greater variability in test results than
the results used to gain approval for the devices.

"Thus, the technical guidelines are not
being net. If the data the Food and Drug
Adm ni stration receives for approval purposes are
indicative only of what an instrument is capable of
achi eving under optinum operating conditions, there is
reasonabl e cause for concern regarding the quality of
clinical data sets.

"Again, thank you for your consideration
of our comrents on non-invasive nonitoring of glucose
devi ces. "

To the Dbest of ny know edge, t hat
concludes the people who wish to testify at the open
public hearing. | mght call on the two people who
did not answer to call initially, Cynthia Wod or
Debbi e El | i ngton.

Ckay, seeing no response, the public --
open public hearing is now cl osed.

Ms. Kruger, we were back on question

nunber one for you. And ny question one is, do the
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data support the proposed intended wuse of the
d ucowat ch Bi ogr apher? If not, what adjustnents in
intended use or additional data to support intended
use m ght be required?

M5. KRUGER | would agree that it does.
However, | would still like to see data with Type 2
i ndi viduals on oral agents.

CHAI RMAN NI PPER:  Ckay, thank you.

Dr. Habig.
DR HABI G | also agree the data support
the intended use. | don't feel adjustnents or

additional data to support that are needed. The three
i ntended use statenents that are in the slides | think
are specific enough and carefully worded such that the
indications are appropriate and the data to support
t hem ar e adequat e.

CHAI RVAN NI PPER:  Thank you.

My answer to question one is that the data
does support the intended use. I don't Dbelieve
additional data to support intended use is required at
this tinme. | think it's obvious that if the intended
use is broadened in any way, | think that appropriate
data should be submitted to the FDA, but that goes
wi t hout sayi ng.

Question two: What controls mght be
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applied to this product to ensure safe and effective
use? There are several suggestions from the FDA
that the intended use be nodified to -- only so that
d ucoWat ch Bi ographer readings be used only to decide
when extra finger stick testing is indicated; (b)
should real-time readings for high and | ow G ucoWatch
val ues be replaced by error codes; (c) should special
educational efforts be put into place to ensure proper
under st andi ng of the use of the device.

And then they cite the Pro-Tine Honme Use
Kit. And other |abeling or use controls that mght be
appropriate for this device.

You m ght as well keep going, Bob.

DR, HABI G Thank you. I have actually
considered answers for all of the (a), (b), (c) and
(d) parts. | think that parts (a) and (b), the answer
is no, the current intended use is adequate and the
real -time val ues are okay.

| Iike the idea of special education with
the prothronbin tinme as the nodel, particularly as we
stated before to involve clinicians who are going to
prescribe the device. And for part D, | have no other
speci fic suggestions.

CHAI RVAN NI PPER Ms. Kruger.

M5. KRUCER: For part A, | stated no,
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there's no changes needed. B, no also. " ve already
spoken to the issue of education and pretty adanmant
about naking sure that that's acconplished. And as
far as D, just as long as the labeling is consistent
and pretty fanatical about saying if you have |ow
bl ood sugar rechecking, or if you're going to adjust
nmedi cation based -- it should not be based on just the
reading, 1I'mfine.

CHAI RVAN NI PPER:  Thank you.

M. Reed.

MR, REED: | agree with Davida that (a)
and (b) are no. (c), there should be sonme strong
educational material. And as far as (d), unequivocal

statenments about treating hypos especially.

CHAI RVAN NI PPER:  Thank you.

Dr. Andrade.

DR, ANDRADE: | basically agree with the
previ ous two speakers.

CHAI RVAN NI PPER:  Thank you.

Dr. Harrington-Falls.

DR, HARRI NGTON- FALLS: For question two,
(a) would be no. Two, that's already included in the
features of the nonitor showing |ess than and greater
than. Three, nmy main concern there is that there be a

step-wi se educati onal process so that patients
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understand how to use a gluconeter rather than sinply
starting on the watch so that they know how to
correl ate those val ues.

And for other labeling, not at this tine.

CHAI RVAN NI PPER:  Thank you.

Dr. Rosenbl oom

DR.  ROSENBLOOM Yes, under (a) | think
that making sure that the decision process requires
glucose nonitoring, blood glucose nonitoring, wll
cover that; real-tine readings be replaced by error
codes; no, but | agree with the earlier coment that
the educational nmaterials should very clearly state
what the error is for a specific nunber.

W have that problem all the tine wth
bl ood glucose neters. People think that's a real
nunber . C, nost enphatically yes, along wth
everybody el se. Are there other appropriate |abeling
or use controls that m ght be appropriate?

| do have sone comments about the manual
but |I think that's going to be changed so nmuch that |
don't want to go into detail about that.

DR, RIFAl: | agree also with what's
al ready been said. Really the success of this product
in large is going to be dependent on the educationa

materials that's going to be provided by the conpany.
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CHAI RMAN NI PPER:  Thank you, Dr. Rifai.

| believe that 2(a) should be no, 2(b)
should be no, 2(c) yes. I am -- don't have enough
brain cells left to renenber the honme use prothronbin
time neters nodel, but | assune it's pretty rigorous
and | hope it works.

And if it works and is applicable to this
device, | think sonething that is -- that does not
interfere with the distribution of this device as
appropriate to people who need it, but, on the other
hand, ensures that the patient care popul ation and the
patient knows how to use it is appropriate.

And 1'd like to see the FDA work with the
sponsor to develop appropriate educational efforts.
O her labeling or use controls -- | think this is --
the labeling is adequate now. |'"ve got sone mnor
changes that I'"'mgoing to submt to the FDA

For exanple, you can nitpick a lot, but I
noticed that in the labeling and the presentations
today we refer to gluconeter readings as a standard B
traditional or B routine. | think we ought to figure
out what these are.

| don't think they're standard. They may
be traditional. So anyway, | think we can get our

| anguage cleaned up so that the patients wll
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understand it and nmaybe the doctors will, too.
Dr. Cenent.
DR.  CLEMENT: Sur e. Basically, | agree

with all the other panel nenbers.

CHAI RVAN NI PPER: Speak into t he
m cr ophone, pl ease.

DR. CLEMENT: No for (a), no for (b), yes
for education for clear purposes. On ternms of the
| abeling again, | think the data as presented | ooks
very inpressive except on the hypoglycem c range. And
| don't think the data supports the use of this
machine to detect hypoglycemia on nmajority of the
cases.

It may miss it, and |I'm concerned about
that. And possibly the labeling could be nodified to
account for that.

CHAI RVAN NI PPER: Dr. Dounms.

DR, DOUNAS: | agree fully wth Dr.
Cenent's coments.

CHAI RVAN NI PPER:  Thank you.

Dr. Manno.

DR. MANNO Two(a) is no.

CHAI RVAN NI PPER Speak into t he
m cr ophone, pl ease.

DR, MANNG 2(a) is no; however, you've
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got the warnings in there for not depending on the
nunber when the al arm goes off and reconmendi ng finger
stick, but it needs to be highlighted in sone way, put
in a box or sone way to really draw attention to it,
to enphasize it.

2(b) is no, (c) is yes, and (d) is -- |
think the shaving instructions -- (laughter) -- beat a
dead horse.

CHAI RMAN NI PPER. You' re saying shaving is
a hairy issue?

(Laughter.)

This is getting late in the day. I

apol ogi ze.

Dr. Everett, how about question two?

DR EVERETT: 2(a) is no. 2(b) is no.
But as it relates to 2(c), | would like to see sone
effort -- I"'mnot sure at this point exactly what, but
one of the things | am sure of, and that is if you

give a patient a nunber for his blood sugar, he's
going to try and treat hinself based on that nunber
sooner or later, particularly those guys who can't
afford the sticks for the Accucheck nmachi nes.

Those are relatively expensive. So once
this watch goes on and they |ook at their nunber,

they're -- sooner or later, sonebody's going to try
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and treat thenselves based on that nunber.

So | think sonmewhere in there, there
shoul d be special enphasis, whether it's put into the
educational conponent or changing that very high
nunber or that |ow nunber which seens to be built in
already to a code as opposed to an actual bl ood sugar.

And then (d), | would say no. In its
current stage, | think it's appropriate for what is
i ntended, but not for anything else at this tinmne.

CHAI RVAN NI PPER.  Dr. Janosky.

DR, JANCSKY: Yes, for part (a) | would
say no. For part (b) | would say yes. Just very
simlar to what Dr. Everett is saying, but | cone to a
different conclusion in that, instead of saying error
codes for (b), either sone categorization, whether
that categorization is hyper or hypo, or high or |ow,
or an asterisk with the actual value that the patient
t hen knows they need to do sonme further action.

(c) would be yes. And (d) -- one of the
issues that | hear nost of the public in open public
forum talking about 1is wusing this device either
eventually or perhaps very shortly as sonewhat of a
continuous nonitor.

And ny understanding of the data is, for

the nost part, it only has been tested for a naxi num
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of 12 hours. So |I'm very concerned about that. \Wat
happens in the 13 hour, seven day, what happens in
t hat respect?

So | don't know if that's appropriate for
(d) in ternms of labeling or where that would be. But
given that it only has been tested in a maxi mum of 12
hours, from what | understand, that should be stated
somewhere within the |abeling.

| mght be mstaken and it was nore than
12 hours, but --

CHAI RVAN NI PPER: Do we have a question
for the sponsor?

DR, JANCSKY: Well, that is a question,
how about that?

CHAl RVAN NI PPER:  Ckay.

DR PITZER This is Ken Pitzer.

Yes, after the 12 hours, the device wll
automatically stop glucose nonitoring and it wll say
off/end. If the patient wants to continue, they would
need to get out another AutoSensor, select a different
site and start the whol e process over again.

DR, JANCSKY: Ckay, so it automatically
shuts off and nothing el se can happen?

DR PITZER Absolutely.

DR, JANCSKY: So to get it going again,
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they have to replace the sensor, is that correct?

DR PI TZER Repl ace the AutoSensor and
start the warmup process all over again.

DR. JANOSKY: (kay, so then the issue goes
away ?

CHAI RVAN NI PPER.  Yes, | thought it was a
noot issue, but I wanted to hear fromthe sponsor.

Dr. D G ovanna, how about question two?

And you're going to go ahead and answer question three

after that because | know you're going to want to,
okay?

DR. D 3 OVANNA: Ckay, |I'Il accept that
chal | enge.

2(a) no, 2(b) no, 2(c) yes. 2(d) | agree
with Dr. Manno. | think that it will be nice to have
sonme clinical assessnent as to whether or not shaving
is going to affect the readings, because | think
that's going to be a very frequently used procedure
fromwhat | have heard about the use of this device.

The other thing that | would think should
be included in the labeling, they give sonme sonewhat
specific direction as to the application of a cream
after use, and | would probably think that they'd be
better off being a little nore specific to use a cream

wi thout various kinds of additives which mght
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confound the readi ngs.

Wth respect to three, question three,
with respect to should performance of this device be
assessed in additional studies of skin irritation and
sensitivity either as a pre or post market condition
of approval, | think the issue isn't so nmuch the fact
that there is an irritation that the device is
associated with; it's the fact that there is sone kind
of a physi ol ogi cal phenonenon that's occurring.

And with the use that's intended, which is

short term that seens to not have an effect. But
with the use that | think will be -- the way it wll
actually be used, | think it very well may have short

term subacute and chronic effects.

And the assessnent of that really is
twof ol d. Nunber one, when one |ooks at a risk/benefit
ratio, clearly this device has a trenendous anount of
benefit conpared to what's avail able. And the short
termrisk seens rather m nimal.

The risk over |longer term depends upon
what may be precipitated by these events, whether it's
a contact sensitization with sone agent that may nake
the patient mserable for the rest of their Ilife
because they' ve becone allergic to sonething they

can't get rid of or other effects with respect to
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bei ng able to use the device.

And | think that's reasonably easily
testable either currently pre-market or in a phase
four type environment with a sinple study of nore
frequent use to determ ne whether there is or is not
t he devel opnment of contact sensitivity.

Preferably that would be sort of a study
that would have sonme kind of clinical data with it
since that's what we're talking about, both clinica
phot ography and histol ogic evaluation, which | think
several tinmes today people have remarked that that's
not been present and it's not clear exactly what is
goi ng on here.

And for the short term that's probably
not of an enornous concern. Over the long term it
may be of concern with respect to the accuracy of the
neasurenents, wth respect to the developnent of
contact sensitization to various conponents that may
have other inplications for the person using it that
t hey may not be aware of.

And the last issue is -- the two |[ast
issues are with respect to the only experience |I'm
aware of wth chronic iontophoresis is chronic
intermttent iontophoresis for hyperhydrosis. Wth

the daily use over a very long period of term no one
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is really -- 1 believe has a lot of experience wth
carcinogenic potential or other sorts of issues that
may be rel at ed.

That m ght be sonmething that's worthwhile
to at least record in some way in a phase four venue.

The last of ny issues is wth respect to -- | think
at sonme point this device is going to be wdely used
in children. The concern that | have with that is
with -- children are snmaller, but they're also
different and they're not small big people.

Their skin is also very different. And
many of the diseases we see in adults appear
differently in children. And younger skin blisters
far nore easily than adult skin. So if we're seeing a
| arge percentage of the adult patients blistering, we
probably should expect to see nore of that in the
pedi atric popul ation.

So | think studies in children would need
to be done if that's going to be w dely used.

CHAI RVAN NI PPER:  Thank you.

Does anyone on the panel have anything to
add to what we heard from our dermatol ogist in answer
to question three?

Yes, Dr. Habig.

DR HABI G | actually think the enphasis
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on sone of the testing would be mtigated by the usual
nmedi cal device reporting and the sponsor's conplaint
handl i ng procedures, so | don't go quite as far into
assum ng we shoul d have studi es.

The phase four kind of thing is nore of a
drug kind of nodel, | suppose. | think it needs to be
nonitored, but | don't support specific studies either
pre or post market, to answer nunber three.

CHAl RVAN NI PPER:  Ckay.

Are there any other additions to question
three? kay, you answer question four since you spoke
up. We want to know what, if any, pre or post narket
conditions of approval -- and I would like to ask the
panel to be as brief as possible, otherwise we may be

waiting tables for a banquet of 200 people starting at

7: 00.

(Laughter.)

And so I'm not trying to cut off
di scussion, but let's be focused. If you suggest a
pre or post market study, tell us what it is and

whet her it's pre or post.

Thank you.

DR HABI G | have no suggestions for pre
or post narket approval studies.

CHAI RVAN NI PPER:  Good, thank you.
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Ms. Kruger.

M5. KRUGER | have none either.

CHAl RVAN NI PPER: M. Reed.

MR REED. None.

CHAl RVAN NI PPER:  Dr. Andr ade.

DR ANDRADE: None.

CHAl RVAN NI PPER:  Ckay.

Dr. Harrington-Falls.

DR HARRI NGTON- FALLS: O course, one of
ny patient popul ations woul d be gestational diabetes.

CHAI RVAN NI PPER: Pre or post?

DR HARRI NGTON- FALLS:  Post, |'msorry.

DR ROSENBLOOM  And as | stated earlier
| think the effect on controls since we've really not
seen any of that kind of data yet. And I would think
that that would be obviously in the econom c interest
of the sponsor.

CHAI RVAN NI PPER: Thank you, Dr.
Rosenbl oom

Dr. Rifai.

DR RIFAl: No, | just want to bring out
the issue again of they use the device in children,
and | just hope this sponsor wll be thinking about
that on their way home tonight.

CHAI RVAN NI PPER:  Thank you.
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I"d like to see the sponsor do some post
mar ket data gathering, not necessarily a study or a
condition of approval, to focus on the hypoglycemc
i ssue.

Dr. denent.

DR, CLEMENT: | concur with Dr. N pper.
think follow ng incidence of hypoglycema at night,
that's a possibility by this device. Al'so, just a
suggesti on. It is nore expensive to do, but it does
give a lot nore data -- is doing sone type of plant
study of either hyperglycem a or hypogl ycem a.

In that case, that's totally independent
of what the standard glucose level is and you can
actually neasure time of occurrence of reaching
certain threshol ds we tal ked about.

CHAI RVAN NI PPER:  Thank you.

DR, DOUVAS:. | agree with Dr. N pper.

CHAI RVAN NI PPER:  Thank you.

Dr. Manno.

DR MANNO | agree with the previous
panel menbers who have spoken. | do have sone concern
over the alarm intensity. | think it would be very

hard, as soneone's already pointed out, to hear that
if you are hypogl yceni c.
It would be difficult to respond even at
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that higher |evel. | can't hear ny Tinmex travel
alarm which sounds nuch Iike that. | cannot depend
upon it to get up in the norning. So | think that
that needs to be | ooked at as tinme goes on.

CHAI RVAN NI PPER:  Thank you.

Dr. Everett, do you have pre or post
mar ket conditions of approval ?

DR, EVERETT: No additional ones. | agree
with you and Dr. Manno. That is, the hypoglycemc
issue and the audible alarm even though they
mentioned the majority of patients could hear it, it
did appear to be a bit soft.

For a person who is depressed, centrally
depressed because of hypoglycema, | find it difficult
they would hear it. O course, if you are not
hypogl ycem ¢, then you wouldn't be centrally depressed
and you could hear it.

So nmy question really deals wth whether
peopl e who truly are hypoglycem c can hear that alarm
But | have no additional suggestions.

CHAI RVAN NI PPER:  Thank you.

Dr. Janosky.

DR JANGCSKY: For the current indication
of use, no.

CHAI RVAN NI PPER:  Ckay, thank you.
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Dr. D G ovanna.

DR D 3 OVANNA: Nothing in addition to
what |'ve already nentioned.

CHAI RVAN NI PPER:  Thank you.

Wth regard to question five, it appears
that we have a yes or a no answer to this question.
Since the device is known to occasionally skip
readi ngs and have unexpected shut offs, is the |ow
glucose alert reliable enough to warn of hypoglycemc
events, especially while sleeping?

W' ve had sone of our panelists who have
al ready addressed this. May we have a show of hands
for yes votes? One, two, three, four, five, siXx,
seven. Seven yes. How nmany no? One, two, three,
four. And sonme peopl e have abst ai ned.

Is that okay with the FDA to do it what
way? Thank you.

Are there any other -- D. Q@tman is
egging me on here, silently egging ne on.

I"d like to open the floor to see if any
of the panel has any additional remarks they'd like to
make before we decide to vote. (kay, are we ready for
t he vote?

Now, do | do this thing or do you do this?

kay, we have sone new voting procedures. If you
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t hought things were confusing before, 1 think these
things may clarify them | hope they do. Dr. CGutnan
has remnded ne to ask the sponsor if they have
anything they -- if the sponsors have anything you'd
like to add as a result of our conments?

| don't hear any hypoglycem c al arns goi ng
off over there, so does any of the FDA -- did any of
the FDA presenters have anything you' d like to add?
Ckay, thank you.

Ckay, now our esteened executive secretary
can read her statenent.

M5. CALVIN. The Medical Device anmendnents
to the Federal Food, Drug and Cosnetic Act, as anended
by the Safe Medical Devices Act of 1990, allows the
Food and Dr ug Adm ni stration to obt ai n a
recomendation from an expert advisory panel on
desi gnat ed medi cal devi ce pr e- mar ket approva
applications that are filed with the agency.

The PMA nust stand on its own nerits and
your recommendation nust be supported by safety and
ef fectiveness data in the application or by applicable
publicly avail abl e i nformation.

Next .

Safety is defined in the Act as reasonabl e

assurance, based on valid scientific evidence, that
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the probable benefits to health under conditions on
i nt ended use out wei gh any probabl e risks.
Effecti veness is defined as reasonabl e assurance that,
in a significant portion of the popul ation, the use of
the device for its intended uses and conditions of use
when |abeled wll provide clinically significant
results.

Your recomrendation options for the vote
are as follows: nunber one, approval, if there are no
conditions attached; nunber two, approvable wth
condi tions. The panel nmay recommend that the PMA be
found approvable subject to specified conditions such
as physician or patient education, |abeling changes,

or a further analysis of existing data.

Prior to voting, all of the conditions
shoul d be discussed by the panel. Nunber three, not
appr ovabl e. The panel nmay recommend that the PMA is

not approvable if the data do not provide a reasonable
assurance that the device is safe or if a reasonable
assurance has not been given that the device is
effective wunder the <conditions of use prescribed,
reconmmended or suggested in the proposed | abeling.
Followng the vote, the Chair wll ask
each panel nmenber to present a brief statenent

outlining the reasons for their vote.
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As a rem nder, the voting nenbers,
including the tenporary voting nenbers for today, are

Drs. John D G ovanna, Janine Janosky, Janes Everett,

Barbara Manno, Basil Dounmas, Stephen denent, Nader
Rifai, Arlan  Rosenbl oom Beverly Falls, Joseph
Andr ade.

Thank you.

CHAI RVAN NI PPER: Ckay, now the change
that we are going to operate under here has to do with
the possibility of approvable with conditions. In
panel neetings that |'ve chaired and been in before,
the conditions issue has been a little bit hazy and
not conpletely defined.

There are three main notions that you can
-- that we can operate under, and it depends on who
makes the notion. Sonmeone who is a voting nenber wll
nove either approval of the PMA wthout conditions, or

approval with conditions, or not approvabl e.

At that tinme, the Chair wll entertain a
second to the notion. If the motion is seconded,
there will be discussion. If there is -- if the
notion is approvable with no conditions, we wll then,

after discussion, proceed to a vote up or down.
If that nmotion is defeated, we'll nove to

a different notion. And the sanme happens if sonmeone
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noves not approvabl e. If that's defeated, we'll nove
to a new notion. If the notion is approvable with
conditions, we may discuss that, and then each
condition wll be considered an anendnent to the

notion, as is required by Robert's Rules of Oder.

W will then vote on each one of the
conditions as an anmendnent to the notion. So
therefore, we'll have a clear voting statenent of who

on the panel approves or who disapproves of each one
of the conditions.

And therefore, if we decide to use
conditions or to attach conditions to our approval, we
need to state themclearly so they can be recorded and
read back to the panel before we vote on them

So at this time, the chair will entertain
a notion to approve, to approve with conditions, or to
not approve the PMA as presented today.

DR, ROSENBLOOM 1'd like to nove approva
with conditions.

CHAI RVAN NI PPER: Dr. Rosenbl oom has noved
that we approve with conditions. |s there a second?

DR HARRI NGTON- FALLS:  Second.

CHAI RMVAN NI PPER. Dr. Harrington-Falls has
seconded.

Is there discussion at this tine?
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Dr. Andrade.

DR, ANDRADE: This is nore of a point of
i nformati on. If we vote particular conditions, whose
responsibility -- is it the FDA's responsibility to
fornmulate those conditions and to set up a schedule
and to see to it that they're nmet?

CHAI RVAN NI PPER Dr. Qutman is nodding in
the affirmati ve. Ckay, other discussion?

Ckay, does any -- is there an anmendnent to
the notion that would state a condition of approval ?

Dr. Rosenbl oom

DR, ROSENBLOOM 1'd like to suggest --

CHAI RVAN NI PPER: You need to speak in the

m cr ophone, pl ease.

DR,  ROSENBLOOM I would like to suggest
the following conditions, which | believe are
consistent with the previous discussion. First that

there be an extensive education program using the
nodel for prothronbin tine that was previously alluded
to.

Secondly, that the labeling be revised
according to recommendati ons from several of the panel
menbers that would be furnished to FDA. And thirdly,
that there be a post marketing evaluation of the

effective -- the use of this device on hypoglycem a
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detection and frequency, hypoglycem a detection, and

overal | di abet es contr ol as refl ected in

gl ycohenogl obin levels in Type 1 and Type 2 di abetes.
CHAI RVAN NI PPER: Is there a second to

t hat anendnent ?

DR CLEMENT: 1'Ill second.
CHAl RVAN NI PPER: Dr . C enent has
seconded. Is there discussion to those particular

post nmarket studies or to the anendnent as Dr.
Rosenbl oom has nmade his notion on? The studies are
education -- pardon ne. The anendnents and the
conditions are the educational progr am revi sed

| abeling to reflect a panel discussion, post marketing

st udi es for hypogl ycem ¢ control, hyper gl ycem c
control.

Yes.

DR D G OVANNA: Questi on. Is this the

limt of the conditions or can we add conditions?

CHAI RVAN NI PPER: You can add conditions,
but we add them one by one. W'Il|l vote up or down on
these conditions. Then if there's a second anmendnent
to add other conditions, we'll go through the sane
procedure.

And renenber, we have a fairly tight

deadline in here to do it.
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O her discussion or questions? Ckay,
we're ready for -- has the question been called?
VW're going to vote on the anendnent of Dr. Rosenbl oom
seconded by Dr. denent. So Dr. D G ovanna?

DR. Di G OVANNA: | agree, yes.

CHAI RMAN NI PPER:  Dr. Janosky?

DR. JANCSKY: Need a poi nt of
clarification, please.

CHAI RVAN NI PPER Yes.

DR. JANOSKY: The studies, are those post

mar ket ?

CHAI RVAN NI PPER Yes.

DR, JANCSKY: And would you please just
state themagain? | got lost in the --

CHAI RVAN NI PPER: kay, education -- the
education has to be -- education program has to be in

pl ace. Label ing needs to be revised according to the
suggestions nmade by the panel. The post marketing
study about the effectiveness of hypoglycem c control,
hypergl ycem ¢ control and -- did | mss sonething, Dr.
Rosenbl oonf?

DR. ROSENBLOOM  Yes, let nme clarify that.
Hypogl ycem a detection --

CHAI RVAN NI PPER: Hypogl ycem a det ecti on,

t hank you.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

341

DR. ROSENBLOOM -- and frequency.

CHAl RVAN NI PPER:  Ckay.

DR. ROSENBL OCOM And hyper gl ycem a
detection --

CHAI RVAN NI PPER.  And frequency?

DR ROSENBLOOM  -- and the effect of the
use of the device on clinical outcone as reflected in
gl ycohenogl obi n concentrati on

CHAl RVAN NI PPER:  Ckay, good. | apol ogize
for mssing the big pieces of that, but | was trying
to wite fast.

DR. ROCSENBLOOM  And in Type 1 and Type 2
di abet es.

CHAI RVAN NI PPER.  Ckay. Yes, Dr. Gutnman.

DR GUTMVAN: Could we just get a little
specificity on the nature of the |abeling changes
you're asking for? There's been a lot of material
floating around here. |s there specific comments that
were submtted or is there sonething in particular in
t he di scussion that we should point to?

DR.  ROSENBLOOM | think Dr. N pper and |
referred to coments that we had made that we were
going to submt, but | haven't submtted mne yet.
And they're not -- they're things |ike frequent

references to extracting glucose fromthe body.
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DR GUTMVAN So you're talking about

advice that you'll submt to the record that we can
use as we negotiate final labeling with the conpany?
CHAI RVAN NI PPER  Yes.
DR GUTMAN: Ckay, thank you.

CHAI RVAN NI PPER: Ckay, so we have Dr.

Janosky.

DR. JANCSKY: Yes, | have a question. In
the first --

CHAI RVAN NI PPER: | don't want to be too
rigorous here about points -- about Robert's Rules,

but we're voting and di scussi on has been cut off.

DR.  JANOCSKY: | asked for a clarification

CHAl RVAN NI PPER.  Ckay, okay.

DR, JANCSKY: So it's going back to that
clarification.

CHAl RVAN NI PPER:  Ckay.

DR JANGCSKY: The first tine | don't
renenber hearing the issue of a clinical study of
outcomes. Was that just added or did | not hear that

before and |'m - -

CHAI RVAN NI PPER: | think he was -- |
can't speak for Dr. Rosenbloom but | think he was
clarifying what he said. Is there a problem wth
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t hat ?

DR,  ROSENBLOOM No, no, | specifically
i ndi cat ed. | just didn't describe it as outcones. I
said the effect on glycohenoglobin the first tinme and
| referred to it as outcones the second tine.

DR JANGCSKY: Now do | have to vote as a
package?

CHAI RVAN NI PPER: Yes. l"m sorry, but
that's the way the notion is --

DR, JANCSKY: It was fine until you added

that part.

CHAI RVAN NI PPER:  You'll have to vote as a
package.

DR JANCSKY: You have to vote as a
package. And I'll vote yes.

CHAl RVAN NI PPER:  Ckay.

Dr. Everett?

DR EVERETT: Yes.

CHAI RVAN NI PPER: Dr. Manno?
DR MANNO  Yes.

CHAI RVAN NI PPER: Dr. Dounas?
DR DOUNAS: Yes.

CHAI RVAN NIl PPER.  Dr. C enent?
DR CLEMENT: Yes.

CHAIRVAN NIPPER Dr. R fai?
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DR R FAl: Yes.

CHAI RVAN NI PPER: Dr. Rosenbl oonf?

DR ROSENBLOOM  Yes.

CHAI RMAN NI PPER:  Dr. Harrington-Falls?

DR HARRI NGTON- FALLS:  Yes.

CHAl RVAN NI PPER:  Dr. Andrade?

DR ANDRADE: Yes.

CHAI RVAN NI PPER And M. Reed, Ms. Kruger
and -- you can sit on your hands for a little while.
You don't have to do another thing.

Ckay, are there other conditions that
anyone on the panel would like to add to the approval
noti on?

DR D G OVANNA: Yes. This is Dr.
Di G ovanna.

| would like to add that an assessnent be
done of the irritation and potential for contact
sensitivity. [I'mnot certain what the options are for
how they be done. I'"m famliar wth drugs having
t hese studi es done as phase four.

In other words, as a continuation or
requirenent, but somet hi ng that's done after
mar ket i ng, and what ever the equivalent of that is.

CHAl RVAN NI PPER: That would be post

market, if | understand it.
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DR. ROSENBLOOM  Yes, post marketi ng.

CHAI RVAN NI PPER  Yes.

DR,  ROSENBLOOM But sonet hing that would
include an assessnent of contact sensitivity and the
nature of the changes that are seen --

CHAl RVAN NI PPER:  Ckay.

DR. ROSENBL OCOM -- clinically and
hi stol ogi cally. The skin changes.

CHAI RVMAN NI PPER:  Ski n changes.

I's there a second to the notion?

DR MANNO  Second.

CHAI RVAN NI PPER. |'m sorry, who was that?

DR MANNO | seconded.

CHAI RVAN NI PPER: Dr. Manno has seconded.

Ckay, is there discussion of the notion?
Hearing none, let's vote.

Dr. Andrade?

DR ANDRADE: No.

CHAI RVAN NI PPER:  Dr. Harrington-Falls?

DR HARRI NGTON- FALLS:  No.

CHAI RVAN NI PPER: Dr. Rosenbl oonf?

DR ROSENBLOOM  No.

CHAIRVAN NIPPER.  Dr. Rifai ?

DR R FAl: No.

CHAI RVAN NI PPER:  Dr. O enent?
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DR CLEMENT: No.

CHAI RVAN NI PPER: Dr. Dounas?

DR DOUVAS: No.

CHAl RMAN NI PPER:  Ckay, Dr. Manno?

DR MANNO  Yes.

CHAl RVAN NI PPER Dr. Everett?

DR EVERETT: No.

CHAI RMAN NI PPER:  Dr. Janosky?

DR JANCSKY: No.

CHAI RVAN NI PPER: Ckay, so the notion
fails.

Dr. Janosky, if you are unhappy wth any
of the itenms in Dr. Rosenbl oonis notion, --

DR JANCSKY: | am

CHAI RVAN NI PPER: -- you can ask -- you
can nmake a nove to alter that notion

DR, JANCSKY: (kay. Let ne just nake sure
that | understood what you added as the last one for a
clinical study. Clinical study was then to see the
i mpact of the use of the d ucowatch on HbALC val ues,
is that correct?

DR ROSENBLOOM On diabetes control as
reflected in glycohenogl obin | evels.

DR JANCSKY: But that's not one of their

i ntended uses. Their intended wuses doesn't say
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anything about being better control in ternms of
controlling diabetes. So then it's alnost |ike com ng
back -- if | wunderstand it correctly, it's like they
can then cone back with a new claim

DR,  ROSENBLOOM Vell, inproved contro
woul d be fewer hypoglycem c episodes or no great -- no
i ncrease in hypoglycem c episodes with better diabetes
control. If one of the goals is not inproved control,
then there's no point in having the device unless it's
just to replace some other predicate device, and it
isn't replacing the predicate device.

| mean, that's all we've heard is that
it's going to inprove diabetes control by changing the
deci si on bases.

DR, JANCSKY: Right.

DR ROSENBLOOM  So it would be worthwhile
seeing if it actually does that. | would inmagine the
manufacturer would be very anxious to see if it
actual |y does that.

DR, JANCSKY: | agree that that's the
ultimate, but their intended use isn't saying anything
about controlling diabetes.

DR,  ROSENBLOOM Wll, that's why it's a
post marketing. It's not a preapproval. This not a

pr eapproval requirenent.
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DR JANCSKY: Right.

DR. ROSENBLOOM  This is a post narketing
recommendat i on.

CHAI RVAN NI PPER: Dr. Dounmss.

DR DOUNMAS: | think we voted on better
nore efficient detection of hypoglycem a, not control.
The control depends on the patient, whoever is using
it. | don't think the sponsor can be held responsible
for control of hypoglycem a. For detection, yes.

DR. JANCSKY: That's exactly ny point.

DR DOUMAS: And that's what we voted for.

DR, JANCSKY: That's exactly ny point.
But his notion -- the anendnent to that, ny
understanding was that then the study would go on to
show that this does lead to better controlled
di abetes, and that's not their intention.

CHAI RVAN NI PPER:  Dr. Qutman, can you hel p

bail us out here?

DR GUTMAN Wll, | can offer sone FDA
per specti ves. And this is new technol ogy. Ve
assenbl ed you here to get an honest appraisal. |In the

history of the division, to be perfectly honest, it is
rat her unusual for us to ask for outcone studies.
And in the context of this intended use,

it would be somewhat wunusual to ask for outcone
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st udi es. If that was the sense of the committee, we
woul d certainly be prepared to work with the sponsor
to figure out if there were user friendly ways to do
it, perhaps using historical controls or using sone
kind of survey nethods to nmaintain the spirit of at
| east burdensone threshol ds.

One would presume that -- and | can't
remenber, sonmeone at that end of the room said that
approval of this product wll probably spark use,
which will probably spark research.

"And |I'm pretty confortable in thinking

that there wll be independent assessnments of this
tool over the next few years that wll answer that
guestion, so I'mnot -- |I'm not supposed to |ead or

m sl ead you, but the truth of the matter is we would
not normally ask for an outcone study.

If you were really hung up about this, we
could work on an outcome study. And we're not stuck
with your recomendation, whether it's brilliant or
terrible, in that we -- you are an advi sory group.

(Laughter.)

CHAI RVAN NI PPER: Dr. Rosenbl oom

DR,  ROSENBLOOM Yes, | was drawing ny
anendnment from the statenment the pre-nmarket approval

applications, the last line, "effectiveness is defined
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as reasonable assurance that in a significant
proportion of the population, the use of the device
for its intended uses and conditions of wuse wll
provide clinically significant results.”

And to me, as a diabetologist, clinically
significant nmeans to i nprove di abetes control.

CHAI RVAN NI PPER: And detection of
hypogl ycem ¢ epi sodes and hypergl ycem ¢ epi sodes.

DR,  ROSENBLOOM That's part of inproving
di abetes control.

CHAI RVAN NI PPER Yes. But those are the
three things that you nentioned. So we're at a
situation where we've had di scussion about a potentia
amendnment to the conditions that were voted in.

Does anyone wi sh to nodi fy t hose
amendnent s?

Dr. Dounms. Dr. denent.

DR, CLEMENT: | would like to respectfully
di sagree about the outcome issue. I think 1 agree
with Dr. Qutrman that | think these wll be done

i ndependent |y, which should not be coupled to
approval , even post narket approval.

Because even assessnent and maki ng
conclusions from outconmes studies may or may not be

related to the device itself or the increased
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attention that the patient nmay receive.

CHAI RMAN NI PPER:  Ckay. Well, if you fee
that way, are you nmaking that as a notion?

DR CLEMENT: Yes, | would like to notion
that one not be put in for --

CHAI RVAN NI PPER: Ckay, could you spel

out what you would like the amended notion to read?

Dr. Rosenbl oom was asking for a post market -- for a
stringent education program | hope |I'm saying this
correctly. Revi sed | abeling according to material to

be submtted to the FDA

And for post marketing studies to
determ ne the effectiveness of hypoglycem c detection
hyper gl ycem ¢ detection, and a clinical outcone study,
etc.

So what would you like it to be?

DR CLEMENT: I'd like to anend the
anendnents to the first three, the education program
the labeling changes and the post marketing study to
assess the efficacy of the device for determning
hyperglycema and hyperglycema, but wthout the
out conme studi es.

CHAIl RMAN NI PPER:  (Okay. |Is there a second
to that further anendnent?

DR. MANNO  Second.
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CHAl RVAN NI PPER: That was Dr. Manno.

Ckay, is there further discussion? Can we repeat the

notion? (Ckay, what | understood was that the panel

woul d reconmend that a stringent education program be

instituted, that l|abeling would be revised according

to submissions to the FDA from the panel after the

neeting, that post marketing -- a post nmarketing study

of effectiveness of hypoglycemc detection -- and of

epi sodes of hypoglycenm a and detection of
hyper gl ycem a be done.
Did | state that correctly?

DR CLEMENT: Yes.

epi sodes of

CHAI RVAN NI PPER:  (Ckay. Al right, are we

ready for the vote?
Dr. D G ovanna?
DR D G OVANNA:  Yes.
CHAI RMAN NI PPER:  Dr. Janosky?
DR JANCSKY: Yes.
CHAI RVAN NI PPER Dr. Everett?
DR EVERETT: Yes.
CHAI RVAN NI PPER: Dr. Manno?
DR MANNO  Yes.
CHAI RVAN NI PPER: Dr. Dounas?
DR DOUNAS: Yes.

CHAI RVAN NI PPER:  Dr. O enent?
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DR CLEMENT: Yes.

CHAIRVAN NIPPER.  Dr. Rifai ?

DR R FAl: Yes.

CHAI RVAN NI PPER: Dr. Rosenbl oonf?

DR ROSENBLOOM  Yes.

CHAI RMAN NI PPER:  Dr. Harrington-Falls?

DR HARRI NGTON- FALLS:  Yes.

CHAl RVAN NI PPER:  Dr. Andrade?

DR ANDRADE: Yes.

CHAI RVAN NI PPER: Ckay, thank vyou. I
t hi nk we have a notion.

Al l right, now are t here further
conditions that the panel would like to nove that we
attach to the approval? Hearing none, are we ready
for the vote on approval with conditions? Yes, okay.

Dr. Andrade.

ANDRADE:  Yes.
HARRI NGTON- FALLS:  Yes.
ROSENBLOOM  Yes.

Rl FAI : Yes.

3 % 3 3 3

CLEMENT: What is happeni ng?

CHAI RVAN NI PPER W' re voting on approval
with those conditions.

Dr. denent?

DR CLEMENT: Yes.
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CHAIl RVAN NI PPER: Dr. Doumas?

DR DOUNAS: Yes.

CHAI RVAN NI PPER: Dr. Manno?

DR MANNO  Yes.

CHAI RVAN NI PPER: Dr. Everett?

DR EVERETT: Yes.

CHAI RMAN NI PPER:  Dr. Janosky?

DR JANCSKY: Yes.

CHAI RVAN NI PPER: Dr. D -- 1'm sorry,
it's late in the day.

DR D G OVANNA:  Yes.

(Laughter.)

CHAI RVAN NI PPER: | need a drink of water.

Ckay, we have approved this notion wth
the conditions as shown. I think we're down to
cl osi ng remarks.

Who's going to close this thing out, you

and I? | have a couple of personal remarks |I'd |ike
to make.

V5. CALVI N I just want to thank the
sponsors. They' ve been really great to work with in

preparation for this neeting. The FDA staff, all of
their hard work. Al  of the public attendees,
particularly the public speakers. Cannot forget to

t hank the panel, as always, for all of your advice.
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CHAI RVAN NI PPER: | was shocked to get ny

pl ague. These four years have gone by very quickly.
It's been an honor to work with the FDA as a panel
chair. The sponsors that 1've woirked wth have
uniformy been professional and very helpful, even
when we told themthings they didn't want to hear.

The panel nenbers that |1've worked with
have been a joy to neet and get to know. And for sone
that 1've known for years, it's been a joy to work
with themstill. 1'd like to thank all of you for al

the hard work that you ve done that got us to this

poi nt today.

In particular, 1'd like to thank the Food
and Drug Admnistration reviewers. I  thank the
sponsor for a highly professional job. If we went by
weight, it was a pain. If we went by quality, it was

a joy. Thank you very mnuch.

If there's no further business to cone
bef ore the panel, we stand adjourned.

(Appl ause.)

(Wher eupon, the proceedi ngs were adjourned

at 6:24 p.m)
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