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THE COW SSI ONER: Good norni ng, everyone. |
understand we're ready to go. Yes, counsel.

MR. VERTLI EB: Thank you, M. Conmm ssioner. The first
presenter, M. Conm ssioner, is Dr. Zi an Tseng.
And just to spell that, it's Z-1-A-N, and the | ast
name Tseng, T-S-E-N-G

DR ZI AN TSENG, a Medica
presenter.

Dr. Tseng, thank you so nuch for com ng here
fromyour honme in San Francisco. Let's explore a
bit of your background for the Comm ssioner.

QUESTI ONS BY MR VERTLI EB

C Tell us where your first university degree is
from

A | have a bachelor's degree in biochemstry from
the University of California, Berkeley.

C And what year did you obtain the Berkel ey degree?

A 1993.

C And followi ng the bachelor's degree, what did you
do?

A

| entered an MDY PhD program at University of

California, San Francisco, and | did one year of

PhD research and received ny nedical degree in

1998.

THE COW SSI ONER:  Coul d you tell nme what those
initials nean.

A The MD?

THE COW SSI ONER: You said MD --

A MD/ PhD, a conbi ned nedi cal and PhD degree program

THE COW SSI ONER: Thank you.

MR, VERTLI EB

C And so the MD was in 1998, Doctor of Medicine.
And after you obtained your Doctor of Medicine,
what did you do?

A | did a residency in internal nedicine at the

University of California, San Francisco, between

1998 and 2000. And then | entered a cardi ol ogy

fell owship at the sanme institution between 2000

and 2002. Following that I did a second

fellowship in cardiac el ectrophysi ol ogy between
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2002 and 2004. And in 2004 | joined the faculty
of the University of California, San Francisco, as
a cardi ac el ectrophysi ol ogi st.

C We'll come to what type of work that involves in a
mnute. In terns of being licensed to practise
medi ci ne, when were you first licensed to practise
as a physician?

A 1999.

C And that's in the state of California?

A Correct.

C And you' ve been licensed to practise and are
practising since that tinme?

A Correct.

C Even today are you seeing patients in an actual
doctor-pati ent way?

A | split ny tinme between teaching nedical students,
perform ng ny research, and operating. And
yesterday before flying here, | performed an
operation just before comng. So I still am

actively seeing patients.

THE COW SSI ONER: What is the nature of these
operations, sir?

A My work, | deal with treating cardiac arrhythm as.
Either the heart rhythmis too fast or too sl ow,
in which case | may inplant pacenmakers or
defibrillators, or I can actually go inside the
heart with a catheter procedure and abl ate and
cure arrhythm as.

MR. VERTLI EB

C Since we've conme to that, tell us about that work.
How do you do that? Wat type of patient are you
seeing, and then what are you actually doi ng when
you're treating these people? Tell the
Comm ssi oner.

A So | may see patients typically in a consultative
fashion, so |I'm a subspecialist and cardi ol ogi sts
will refer patients to me with advanced arrhythm a
problens. And then after collecting all the data,
| may decide to either follow themor institute
medi cations or perform an operation |ike
i npl anting a device or ablating an arrhythm a.

So what is an arrhythm a?

A An arrhythma is a sinple termfor anything other
than the normal cardiac rhythm which is inportant
for normal cardiac function. | think a sinple way
to put it is if your heartbeat is too slow that
won't sustain cardiac output for life. If it's
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too fast, it also will not sustain cardiac output
for life. And there are curative procedures that
we can do for both of those conditions.

G ve an exanple of the types of curative
procedures you're doing.

So for exanple, if a patient conmes in having
fainted or passed out or having had a cardi ac
arrest fromtoo slow a heartbeat, we can inplant
pacemakers to regul ate the heartbeat and to
sustain nornmal heartbeat. |If a patient has a
propensity for dangerous, fast arrhythm as such as
ventricular fibrillation or ventricular
tachycardia, which I will be describing in ny
presentation, then | can inplant a defibrillator
whi ch serves to shock a patient back into normal
rhythm There are also certain specific
arrhythm as whi ch el ect ophysi ol ogi sts can cure
with a catheter procedure without inplanting a
device. So we go inside the heart with a
catheter, and fromthe inside we map the

el ectrical systemof the heart and find the
abnormal spot of the heart that's causing the
dangerous arrhythm a and essentially zap it with
radi of requency energy, killing that one focused
spot of the heart that's |eading to the dangerous
arrhythm a, and those patients we can consi der
cured.

So a patient who cones to you who has an
arrhythm a, the irregul ar heartbeat, you can treat
sonetimes with nmedicine and sonetines with
surgery?

Correct.

And you do the surgery yourself?

Correct.

Tell us about that. Wat do you do once you're in
there, as it were, and doing this surgery? What
are you doi ng?

Right. So | will clarify. The types of
procedures | do are either device inplantations,
where we inplant the pacemakers or defibrillators,
or the ablation procedures, which are invasive
procedures but it's not open chest surgery.
Everything is done fromthe inside out, fromthe
i nside neaning we thread a catheter through the
maj or bl ood vessels in the leg up into the heart,
and with the aid of an x-ray canera, we can map
very focused areas inside the heart to search for
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t hese areas of dangerous rhythm

So this is surgery you are doing yourself?

Correct.

And you go into the heart. Do you actually cut

into the --

No, no open heart surgery. |In fact, probably 30

or 40 years ago sone of these rhythns had to be

cured by open heart surgery, and the catheter

abl ati on procedure which el ectrophysi ol ogi sts

around the world performwas invented at UCSF 25

years ago. So we go in fromthe leg up into the

heart via the blood vessel w thout cutting open

t he chest.

C Now tell us about the other work where you're
inplanting a defibrillator. Just tell the
Comm ssi oner about that.

A So there are certain cardiac conditions which
pl ace patients at risk for sudden arrhythm as,
which are otherwise lethal, and the only cure or
antidote, if you will, for these arrhythmas is to
defibrillate the patient very quickly before it
| eads to death. And one of the sem nal inventions
inour field is the inplantable defibrillator,
which is essentially a pacenmaker plus, if you
will. It's a pacemaker plus a defibrillator.
It's inplanted in the chest under the nuscle and
the wires into the heart are threaded through the
bl ood vessels in the chest into the heart into
specific locations within the heart, and the
defibrillator then continually nonitors the heart
rhythmand wll shock a heart rhythmthat's
dangerous within a few seconds to restore a
patient's rhythmand essentially save their life.
In the process of doing such a procedure, such a
surgery, we will purposefully induce ventricular
fibrillation in the operating roomin order to
confirmthat the device can accurately and
reliably defibrillate the heart.

> O>O0

C So this is surgery that you are doing.

A Correct.

C And that's inside the cavity.

A So it is in the chest wall, but the |eads are

t hreaded through a bl ood vessel in the chest, so
it's not actual open heart, exposure of the heart,
which is crucial because it allows for a one-day
recovery period for the patient rather than
approximately a week for open heart surgery.
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So nowto do this surgery, fibrillation -- give

t he Conm ssioner the sinple way you'd explain it
to a patient. \What does fibrillation nean?

So ventricular fibrillation is a chaotic rhythm of
t he bottom chanbers of the heart. The ventricles
are the bottom chanbers of the heart. And in
order to sustain cardiac output for life, the
bott om chanbers of the heart need to be
synchroni zed in the normal electrical fashion in
order to provide life sustaining cardiac output.
When a patient goes into ventricular fibrillation,
it's a state of a chaotic rhythm which does not
allow for contraction of the heart, and
essentially no cardiac output. So one of the,

thi nk, very visual but pretty accurate
descriptions of ventricular fibrillation is that
the heart wiggles |like a bag of worns. [It's not
contracting; it's not punping; it's not squeezing.
It's just withing in a dyscoordi nate fashion.

So what does the defibrillator do when this
fibrillation is going on? Just tell the
Comm ssi oner.

So a defibrillator will first sense this rhythm as
an irregular, rapid, dangerous rhythm and deliver
a life-sustaining shock to convert the rhythm back
to a normal sinus rhythm

Wuld it be like rebooting a conputer, in other
wor ds?

| suppose, yes.

Tell us, when you're going to do that work, do you
start and stop the heart as part of that surgery?
In order to make sure that we put a patient

t hrough a surgical procedure for a good reason, we
need to confirmthat the defibrillator is working
properly. So in the operation, | wll
purposefully induce ventricular fibrillation by
delivering a shock at a critically tinmed

vul nerabl e period in the cardiac cycle, which
reliably induces ventricular fibrillation.

So you can nechanically nmake the heart stop the
normal proper beating, and nmake it do this
flutter, as you called it, like a bag of worns?
It's actually an electrical neans.

How do you do that?

The defibrillator itself we can programto deliver
the shock at any tine, and so we programthe
device to sense the vul nerable period and deliver
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this small shock at the time of the vul nerabl e
period to induce ventricular fibrillation.

C What do you nean by the vul nerabl e period?

A So the vulnerable period is a very specific part
of the electrical cardiac cycle, at which tinme the
heart itself is recovering for the next heartbeat,
electrically, and at a very small w ndow wi thin
that recovery period there is atinme in which a
critically tinmed electrical shock, or even a
mechani cal shock, can induce ventricul ar
fibrillation. And I'll be showi ng sone exanpl es
of that in nmy presentation.

C So you can with electricity cause fibrillation?

A Correct.

C And then you use the defibrillation. Tell the
Comm ssi oner about that.

A So there are several types of defibrillators. One

is the internal inplantable defibrillator that I
inplant. Another is the kind of defibrillator
that's used in the coronary care unit of hospitals
or in the energency roomof hospitals or in the
par anedi ¢ anbul ances, which require advanced
personnel to use, but essentially delivers life-
sust ai ni ng shock to restore cardiac rhythmfrom
the outside. And then the third kind of
defibrillator, which has been recently increasing
in adoption, is the automatic external
defibrillator, which is a dummy-proof
defibrillator which in the United States we've
depl oyed in areas of large public spaces, if you
will, where sudden cardiac arrests are not
uncommon, and any | ayperson coul d take this AED,
automatic external defibrillator, off the wall and
apply it to a sudden cardiac arrest victimand
restore cardiac rhythm

C How often in a year would you do this work where

you' re stopping the heart from normal proper

beating with electricity? How often?

So | typically do 150 to 200 devices a year.

And what is the reason that fibrillation is of

such concern to you, and to your patients

obvi ousl y?

A Sudden cardiac death is, | think, one of the
bi ggest public health problens in the world, in
the western world particularly, and it's the focus
of ny research. Despite advances in other fields
of cardiology |like heart attacks, nyocardi al

O >
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infarctions, and heart failure, sudden cardi ac
death, remains, in the United States, about half a
mllion per year, half a mllion incidents per
year. And it's universally fatal unless the
rhythmis defibrillated into normal cardiac
rhythm And 1'Il be showi ng sone data to
denonstrate that tine to defibrillation is key in
survi val

What percent of cardiol ogists would be an

el ect r ophysi ol ogi st ?

| don't have the statistics off the top of ny
head, but off the top of ny head I would say about
5 to 10 percent of cardiol ogists have additi onal
training in arrhythmas to qualify and be board
certified in cardiac el ectrophysi ol ogy.

So you are a cardiol ogi st.

Correct.

And an el ectrophysi ol ogi st.

Correct.

VWhat does the el ectrophysi ol ogi st training nmean
you do, then?

So | conplete all ny cardiology training and |
undergo an additional two years of fellowship
training in consultations for arrhythmas, in
advanced EKG reading, in surgical training for

i npl anting devices and for abl ation procedures,
and ot her advanced di agnostic techni ques.

And today approxi mately what proportion of your
work, then, is treating people and doing this
research?

About half, fifty-fifty.

Tell us how you canme to be in this field of

medi cal work? How did that happen?

| think it satisfies nmy intellectual curiosity for
tackling a problemof |large public health
significance. It allows ne to treat patients
anywhere from seven years old to 70 years old or
ol der, whereas nost cardiologists typically treat
coronary di sease, which happens in m ddl e age or
later inlife. So | get to treat a broad spectrum
of patients. | get to cure patients of their
arrhythma, a true cure rather than just treating
a chronic disease |ike high blood pressure or

di abetes or heart attack.

We anticipate that a coll eague naned Dr. Charles
Kerr is going to cone and informthe Comm ssioner.
Do you know of Dr. Charles Kerr from Vancouver by
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reputation?
Yes. | don't know of him personally but I
under stand he has an excellent clinical
reput ation.
Just before we enbark on your presentation, tel
us about your coming into the field of know edge
concerni ng Taser.
Well, it was actually quite a bit by m stake, or
by circunstance, | should say. Just about three
years ago, three and a half years ago, in the San
Franci sco Bay area, a very simlar, highly
publicized Taser-rel ated death occurred, and the
| ocal nedia, the San Franci sco Chronicle,
contacted our department asking to speak to the
chief of ny departnent, ny boss, seeking conment
on how could a Taser potentially induce a
dangerous arrhythma. And lucky for nme, or
unl ucky for nme, nobody else was in the office and
| was the only one to answer the phone, so | put
forth this hypothesis that Tasers could induce
cardiac arrhythm as. Unbeknownst to ne, this was,
| think, not a widely publicized hypothesis, or
certainly nobody had really publicly declared this
hypot hesis, and | got a lot of nedia attention at
the tinme for it even though I was not actively
seeking it and it was conpletely out of ny field
of research. Shortly thereafter | was contacted
by Taser directly to reconsider ny statenents to
the nedia, and they even offered to support ny
research, to give ne grant funding to support
research. And in order to remain independent, |
declined, and furthernore, in ny mnd it was
outside of ny field of research

Subsequent to that over the last three years,
've cone to realize that this is quite a debate
n the public arena and that there are real risks
wi th Taser use, and |'ve conme to know t he
literature very well and to do sone side projects
in Taser research
| think this would be a good tinme, Dr. Tseng,
would it, to take the Conm ssioner through your
presentati on?
|'d be delighted.

MR. VERTLI EB: Thank you, sir.
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PRESENTATI ON BY DR TSENG

A

So I thought | would review the cardiac and
physi ol ogi c effects of Taser use and then consi der
the real world inplications of Taser use. And
then, if you'll allownme, | will put forth ny
recommendations for its use.

By way of full disclosure, ny research
support is fromthe National Institutes of Health.
| have a grant, you see there, fromthe National
Institutes of Health and | have no other research
support fundi ng.

So what |'lIl talk about today is sone basic
i ntroduction to cardi ac el ectrophysiol ogy and the
concept of lethal arrhythmas. W'I|l consider the

theoretical evidence for vulnerability for Taser-

i nduced cardiac arrest, the animal evidence, the
human evi dence, and real world evidence, and then
"1l take you through what | think are the
conclusions fromthe studies so far, and then give
my reconmmendati ons.

Let me first start by introducing the normnal
conduction system the normal electricity in the
heart, if you will, and to al so define the
el ectrocardiogram And here on the left we have
t he normal cardiac rhythm nice and slow, nice and
orderly and nice and coordi nated. You have the
P-wave, which is this first hunp here, the GRS,
the T-wave, and then the interval known as the
Qr interval between the QRS and the end of the
T-wave. The P-wave represents contraction of the
upper chanbers of the heart here, the atria, which
t ake bl ood fromthe veins of the body and with
contraction feed the ventricle, which with
contraction gives you the QRS and ejects bl ood
into the rest of the body or the lungs to sustain
life. The T-wave is the peak of the recovery
period and the peak of the T-wave represents the
vul nerabl e period. So this peak of the T-wave
represents about 3 percent on average of the ECG
cycle, the EKG cycle. And this wi ndow, this
vul nerabl e period, can be expanded by numnerous
conditions, be it underlying cardi ac di sease, be
it acid base disorders, be it nmetabolic
derangenents, be it cocaine, be it adrenaline
increase. So this concept of the T-wave being the
vul nerable period is what |1'll be focusing on in
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the next few slides.

So in ternms of defining the ventricul ar
arrhyt hm as which we di scussed earlier, the rhythm
of ventricular fibrillation is a fatal cardiac
rhyt hm causi ng no coordi nated cardi ac output. So
you see here this very chaotic, greater than 300
beats per mnute, rhythmas contrasting with this
very organi zed, nice, slow cardiac out put
sust ai ni ng rhyt hm

A close cousin to ventricular fibrillation --
and | will nention, as we did, that this is an
al nost universally fatal rhythmunless
defibrillated. A close cousin to ventricular
fibrillation is ventricular tachycardia, which is
al so a potentially fatal rapid cardiac rhythmthat
produces uncoordi nated contraction, |ow cardiac
output, and this itself can degenerate into
ventricular fibrillation and this is considered a
medi cal enmergency as well. So your heart is
contracting 200 or so beats per mnute on average
in this condition and not sustaining very much
cardiac output, and if this rhythm persists for
very long, it often degenerates into this fatal
rhyt hm

So this is an exanple of what | do every day
in the operating room Here is the normal ECG P,
QRS and T-wave and the QT interval, which
represents, as | nentioned earlier, the recovery
period of the heart. As you see here, | deliver
an electric shock right on the peak of the T-wave
and i nduce ventricular fibrillation. And here we
have an anaesthesia nonitor of the bl ood pressure,
and you see here with the ventricular contraction
we get a nice blood pressure, and a nice bl ood
pressure again wwth the second heartbeat. W
deliver the electric shock, and with this rhythm
here the bl ood pressure drops to zero. So this,
if it continues, would be a fatal rhythm

So this fatal rhythm this ventricular
fibrillation, can occur intrinsically as well.
This is a patient of m ne who has underlying heart
di sease. He has abnornmal QT interval here. H's
QT interval is abnormal because of his underlying
heart di sease and al so netabol i c derangenents.

You see that he hinself intrinsically has these
PVCs that occur as contrasted with these nice,
normal , narrow, coordinated electrical beats here.
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And you see that he hinself, unfortunately, had a
PVC timed upon his own T-wave and i nduced VF on
his owmn. So this is an exanple of what you m ght
find in a person who drops dead suddenly from
sudden death due to ventricular fibrillation in

t he public arena.

There's al so another condition called
comotio cordis, which may be difficult to see
here, but sonmething |like a mechanical trauma to
the chest itself can induce ventricular
fibrillation. So you can have your own PVCs, you
can have an electrical shock that | tinme
perfectly, or you can have an unfortunately tinmed
mechani cal chest wall trauma. And this was
di scovered in contact sports actually, in basebal
and hockey, where children playing baseball or
hockey woul d have the baseball or the hockey puck
strike the chest and they woul d drop dead
suddenly. And with research and nonitoring, it
turns out that the | ow energy chest wall trauma
occurred right on the T-wave and i nduced
ventricular fibrillation in these victins.

So here is an exanple of resuscitation from
ventricular fibrillation. Here on the right is a
schematic of the inplantable defibrillator that |
do and any el ectrophysi ol ogi st does every day,
inplanting a defibrillator with the wire threaded
into the heart. This defibrillator senses this
chaotic ventricular fibrillation rhythm which you
see here, delivers its shock and restores norma
contraction and normal rhythm here.

Here is an exanple of an AED, which
mentioned, the automatic external defibrillator
which in the United States you can buy for about
$1,000 and, as | nentioned, are conmonpl ace in al
of our airports.

THE COWM SSIONER:  Is the timng inportant?

A Yes. Oh, I'msorry. The timng for a
defibrillation is not inportant. However,
accurate identification of rhythmis inportant.

In other words, if you shock the heart which is in
normal rhythmyou may hit that vul nerable period
and instead induce ventricular fibrillation, so --

THE COW SSI ONER: | neant when you pull it out.

A These defibrillators are neant to be used by the

| ayperson, so anybody can put these pads on the
chest of a victimand the conputer in the device
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wll read the rhythm and give you a recomrendati on
of either to shock or not to shock. So these are
pretty nmuch dumry-proof. And they' ve resulted in
a significant inprovenent in survival from cardiac
arrest in the States.

So here is an exanple of what | nentioned,
that time to defibrillation is key to survival
This was a paper in the New England Journal by one
of ny coll eagues, showing the tine to
defibrillation and survival fromcardiac arrest.
Here on the Y axis is survival from cardi ac
arrest, here is time to defibrillation. You'l
see that within one or two m nutes, you can have
50 percent or higher survival, and if you wait any
| onger than that to ten mnutes, it's down to
10 percent, and al nost zero any |onger than that.
So tine to defibrillation is key. The m nute you
have ventricular fibrillation, you re not having
any cardiac output. Wthin tw to four mnutes
you have irreversible brain death and that's the
mai n reason for not surviving a cardiac arrest.

So I'd like to highlight sone conditions that
m ght change this vulnerability for ventricul ar
fibrillation. Wat | showed earlier can happen to
any healthy person, so we all have this
vul nerability to ventricular fibrillation with a
properly timed either mechanical or intrinsic or
el ectrical shock of sufficient strength.

Things that m ght increase your vulnerability
for ventricular tachycardia or ventricul ar
fibrillation are underlying cardiac di sease. So
if you've had a previous nyocardial infarction,
ot herwi se known as a heart attack, if you ve had a
previ ous heart attack, you'd have increased risk

for these rhythns. |f you have heart failure of
any cause you'd have an increased risk for these
rhythnms. |It's been well shown that if you have

hi gh adrenergi c tone, nmeaning high adrenaline in
your system vyou have a higher vulnerability for
ventricul ar tachycardia and ventricul ar
fibrillation.

And there's two lines of evidence that are
pretty interesting supporting this. Nunber one,
cardiac arrests are nost conmon early in the
nor ni ng when we all have our highest |evels of
adrenaline. Secondly, cardiac arrests surge with
any stressful event, so the Los Angel es
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eart hquake, the Tokyo earthquakes, we saw a spi ke
of these sudden deaths. Any natural disaster we
see a spi ke of these sudden deat hs.

II'licit drugs |ike cocai ne or nethanphetam ne
are well known to decrease the threshold or
i ncrease your vulnerability for these rhythns.

Aci d base disturbances. So if you have acid,
the pHin your blood is too acid, then you are at
increased risk. |If you have electrolyte
di sturbances, particularly potassium di sturbances
and | ow potassiumin particular or even high
pot assi um which may occur in, say, a patient with
renal failure, these can increase your
vul nerability.

And then these are rare conditions that | see
inm clinic or any el ectrophysi ol ogi st sees,
whi ch are inherited genetic cardiac el ectrical
di seases that place you at increased risk

One thing I will highlight is a condition
called Long QI syndronme, which is quite rare. But
it's an inherited condition where you have
abnormal repol arization or abnormal QT intervals
in the heart, and those patients are at nuch
i ncreased risk for sudden death

So let ne spend a mnute on Taser electrical
out puts. What the Taser does is deliver a high
vol t age di scharge but with very short pul se
durations. It delivers an initial 3 mcrosecond
el ectrical pulse followed by |onger 100
m crosecond pul ses. And what's inportant is the
current that reaches the heart. It doesn't matter
so nmuch what you hear about voltage, duration or
energy. It's all about how much current reaches
the heart. So here we have, courtesy of the
Nant hakumar review article, which | forwarded to
your office, a conparison of approximate
el ectrical characteristics of comon sources of
hi gh vol tage shocks: [lighting; the interna
defibrillator; electrostatic discharge, otherw se
known as static electricity; shock fromline
vol tage, neaning unfortunate children who m ght
have stuck their hand into the wall socket; shock
from el ectroconvul sive therapy, which may be used
in psychiatry; and then the Taser. You see here
that the voltage is nuch, nuch higher than any of
t hese ot her sources. However, the anmount of peak
current is on the sane order of nmagnitude as, say
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for exanple, the internal defibrillator, but the
pul se duration is much shorter, about an order of
magni tude shorter, 0.1 mllisecond as opposed to 7
to 30 mlliseconds. And then the anmount of energy
is al so about an order of magnitude | ess than the
internal defibrillation |I nmentioned, but you see
the current is simlar.

But I will nention, which I forgot to
mention, that the energy for defibrillation is
approximately 30-fold higher than the energy to
i nduce ventricular fibrillation. In other words,
the shock that | deliver to induce ventricul ar
fibrillation only needs to be 30-fold I ess than
the shock that | deliver to save the heart. So
the strength of a shock that nay be dangerous is
much | ess than a |life-saving shock.

So I'll also review sonme of the physiologic
effects of Taser application. Wat |'ve
highlighted in white here are things that are
probably well accepted, and well| accepted by
TASER. Things here in yellow are things that are
nore controversial and that TASER wi || dispute,
but | believe that the evidence will prove the
case for these physiologic effects as well.

So the effects increase wth duration of
application, neaning if you get one shock, it's
much | ess of a physiologic effect that two shocks
or three shocks. And a shock that's of a | onger
duration will increase your physiologic effects
addi tively.

The way it works is it inhibits voluntary
function of your skeletal nuscles, so it
overwhel ns the voluntary control of your nuscles
by overtaking your function of your nuscles. So
the Taser electrical pulses will stinulate your
nmot or and sensory nerves and give you | ocked
nmuscl es and al so cause intense pain during the
time of Taser application. So subjects are
typically dazed, immobilized and weak for 5 to 15
m nutes after application. And there have
certainly been reports of eye injury with the
Taser barbs penetrating the eye, m scarriage.
Rhabdomyol ysis is a fancy termwe use for nuscle
injury. Fromrepeated Taser applications your
muscl es becone damaged from conti nuous Taser
application. And then there have been reports of
brain penetration of the darts. | nentioned the
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i nt ense pai n.

And one inportant point I'll nmention is that
there can be no autopsy findings in a sudden
arrhythm c death, neaning if sonebody col | apses of
sudden death and an autopsy is done and they find
no cause of death, then alnost certainly it's an
arrhyt hm ¢ sudden death

Met abolic acidosis is sonething where due to
t hese physi ol ogic changes, be it the pain, be it
the muscle injury, you have conditions which
decrease the pH in your blood, neaning your bl ood
becone acidotic, and that increases your
vul nerability to these ventricular arrhythm as.
There's debat abl e evidence for that and |'1
review t hat.

There have been studies in humans to show
that the QT interval is affected in individuals
shocked with the Taser. The risk for cardiac
arrhythmas in the imedi ate period after Taser
application, there have been denonstration ani nal
nodel s of cardiac capture leading to VT or T shock
| eading to VF.

And I will also nmention that just because
sonebody col | apses of sudden death m nutes |ater
after Taser application doesn't nean that the two
are not connected. | would say that the pain, the
adrenal i ne increase, the acidosis, the QI changes,
are all seen in subjects Tasered, and those
changes may | ead sonebody to be nore vulnerable to
cardiac arrest on their own.

"Il also introduce this concept of "excited
delirium™ which |'ve put in quotations because
there is debate in the nedical comrunity about
whet her or not this exists at all. But assum ng
that it does, there's the possibility of additive
risk for death fromexcited delirium 1In other
words, the death may have been due to excited
delirium but the Taser may have been causative or
additive to that risk.

Let me first introduce the theoretical
constructs that are put forth for the risks of
Taser. And admttedly, a |lot of the theoretical
constructs denonstrate quite a high threshold of
safety for the Taser. And it's based on the fact
of capture of the heart. So can these pul ses from
the Taser capture the heart and overtake the
heart? The concept here is that there is an
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i nverse rel ati on between the duration and the

current of pulse. In other words, if the pulse
duration is short, then you need higher current.
so the thought is that -- or the theoretical

construct is that these pul se durations are so
short that the current, even though there is given
| evel of current, the pulse duration is too short
to capture the heart.

Furthernore, they say that the Taser
delivers 19 pul ses per second, and those 19 pul ses
per second are well beyond the recovery period of
the heart. The heart cannot be captured at that
fast a rate because it needs tinme to recover. The
assunptions that are nmade are that only 4 to 10
percent of the current that reaches the chest wall
wll affect the heart. There's an assunption of
hi gh pacing threshold fromthe body surface, and
then the long recovery period of the cardiac
tissue, as | nentioned, and the short duration of
Taser pul ses.

Now, what's not allowed in these theoretica
cal cul ati ons are worst case scenarios. And what
do I nmean by that? Assunption that only 10
percent of the current reaching the heart is an
assunption in mathemati cal nodels, and this
current may be increased if the barbs are pl aced
in such a way as to capture the heart in the
optimal vector. |If the barbs penetrate the skin
rather than just the clothes, that woul d render
t hat assunption not valid.

THE COW SSI ONER:  Wul d you rem nd us again of your

A

definition of "capture."

Il will. And I will show sone of that evidence a
little bit later, and if you still have questions,
"1l be happy to go over that again.

The concept that the Taser cannot capture the
heart because it gives 19 pul ses per second and
that's beyond physiologic possibility for the
heart is also flawed in that you don't have to
capture every single pulse. It can be every
other. It can be every third. It can be every
fourth. And whatever that timng is, when the
heart is vulnerable, it can be captured and can
overtake the heart to give a fatal rhythm 1'1]
review that in a second here.

So et me nove on to sone ani mal studies.

One of the nost quoted animal studies is a study



17
Dr. Zian Tseng (Medical presenter)
Presentation

OCO~NOUITRAWNE

by McDani el published in PACE, which is one of the
el ectrophysi ol ogy journals. Their conclusions
were that the stun guns do not cause ventricul ar
fibrillation in a pig nodel. They describe a
safety margin of 15 to 42 tinmes wth standard
current that the Taser applies. And they show
that a safety margin is inversely correlated with
wei ght. And what does that nean? It neans

smal ler animals had an easier tine to induce
fibrillation than |arger animals.

Sone caveats here are that the study was
funded by a Taser grant and several of the authors
were enpl oyees of Taser. Now, | nentioned that
only to say that there is an appearance of
conflict of interest but not necessarily of bias,
but it's sonmething to keep in mnd. They used a
stun gun simulator and not the Taser itself. They
constructed a device that sinulated the Taser but
it was not the actual Taser barbs fromthe Taser
gun. And with this simulator they were able to
specify the safety margin, deliver different
el ectrode spacing than you mght see in the field.
And finally of course, these pigs were all under
gener al anaest hesi a.

Anot her often quoted study is a study by
Lakki reddy appearing in one of the forenost
cardi ol ogy journals, the Journal of the Anerican
Col | ege of Cardi ol ogy, a couple of years ago. And
their conclusions were that stun guns did not
cause ventricular fibrillation in a sw ne nodel,
in a pig nodel, and they concluded al so -- what
they did was infused cocaine in these pigs and
they actually found that safety margin for
ventricular fibrillation was doubl ed, neaning it
was twi ce as hard to induce ventricul ar
fibrillation in these pigs. This directly
contradi cts human studi es which show that cocai ne
decreases your threshold for ventricul ar
fibrillation.

Again, this study was funded by Taser, not to
say that that definitely neans bias, but again,
conflict of interest. This was, again, a stun gun
simul ator and not a Taser and they were allowed to
then specify the safety margin by dialling the
simul ator up or dowmn. And again, they had
different electrode spacing in this study. The
pigs were all under general anaesthesia. Wat was
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mentioned in the body of the text but not in the
conclusions was that the stun gun did actually

i nfl uence the heart rate during the shock,
suggesting the possibility of capture of the heart
during the Taser shot. And they also found that
the ability of the Taser to capture the heart was
critically dependent on the vector that was
applied. In other words, a vector right across
the heart was much easier than over the back or
over the abdonen.

| will point out a semnal study by one of
t he cardi ol ogi sts and el ectrophysi ol ogists here in
the University of Toronto published in the sanme
i ssue of JACCI, which found the exact opposite.
What he did was he put pigs under general
anaest hesi a, he put catheters inside the heart of
the pigs and he put bl ood pressure tracings on
these pigs. He used the actual Taser guns.

Again, this was al so anaesthetized pi g nodel.

This research was funded by the Canadi an
Institute of Health Research. And what he showed
was that during the Taser shock, the bl ood
pressure becanme zero, punping of the heart
st opped, and arrhythm a was i nduced or the heart
was stinmulated so rapidly that it was not able to
result in cardiac output. He found that about
hal f of the shocks that he performed captured the
myocar di um

So 50 percent of the 150 shocks that he did
in six pigs captured the heart and caused no bl ood
pressure. Again, he found that it was critically
dependent on the vector of the barbs, where the
vector was nost vul nerable when it was across the
heart, such that 80 percent of the shocks across
the heart captured the nyocardi um whereas zero
percent of the shocks away fromthe chest captured
the nyocardium And he found that the X26 node
had a higher risk than the M26 nodel, which have
di fferent current outputs.

So here is an exanple of capture of the heart
in his study. Here you have the intracardiac
tracing. So what you see here is the tinme during
the Taser application. And what's really
difficult in any study with Taser and EKGs is that
the electrical noise fromthe Taser overwhel ns the
EKG so you cannot see what's going on underneath
in the EKG He got around that by putting
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catheters inside the heart to record the

el ectrical signal fromthe inside, and wth these

el ectrical signals inside the heart he was able to

denonstrate ventricular capture. So this would be

t he equi val ent of VT, of ventricular tachycardi a.
Here is your normal cardiac rhythm During

the Taser application, for the whole duration

you' ve captured the heart. Again like I

menti oned, not every single pulse of the Taser was

capturing the heart. You'll see here only every
third pul se of the Taser is capturing the heart,
but that was still enough to give you a heart rate

of 250-plus beats per mnute, essentially allow ng
no bl ood pressure. And you see here, here's the
bl ood pressure tracing during the normal rhythm
which is blown up right here. You have nice bl ood
pressure. During the capture of the Taser, you
have zero bl ood pressure. Release of the Taser,
your rhythm conmes back

He further went to sinulate an excited state
wi th adrenaline infusion. So he infused these
anaest heti zed pigs with adrenaline to sinulate the
excited state, and he found that wth adrenaline
that increased it further; you now went to 81
percent of Taser shocks captured the nyocardi um
So he denonstrated that wth adrenaline it
i ncreased your vulnerability for capturing the
heart.

Now, | want to nmention that he denonstrated
bot h nmechani snms of |ethal arrhythm as, one being
capture of the heart |leading to ventricular
tachycardia essentially here with zero cardi ac
output. And the risk for this rhythmis only
during the capture of the Taser. He also

denonstrated here -- | apologize. It's probably
not well seen. But he denonstrated here the
possibility of T shock causing VF as well. So not

only can you capture the heart with the Taser

pul ses, albeit every third pulse or every fourth
pul se and not every single pulse, but if one of

t hose shocks was critically timed, it could induce
ventricular fibrillation as well. So this,
probably not well seen, but the reference is
there. One of the pul ses happened on the T-wave
and i nduced ventricular fibrillation here. Again,
bl ood pressure is here and it goes to zero from
nor mal
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So | classify that as a semnal study in the
field. It was the first denonstration of
myocardi al capture and rhythmc risk in an ani nal
nodel .

| will nmention that in scientific research
the discovery is inportant but replication is just
as inportant. So sure enough, a second research
teamreplicated his studies. So |last year in the
Journal of Trauma, and repeated again by the sane
teamthis year twce, they used the sane
anaest heti zed swi ne nodel. They were funded by
the university. Al animls denonstrated
myocardi al capture during the Taser application.
They found furthernore that two of the ventricul ar
fibrillation episodes resulted in death of the
pig, and they also confirned that the vector was
critical.

One of the points that they made in the study
was that because the pig was anaesthetized they
were not feeling pain, so despite taking pain out
of the equation, they were able to induce
ventricul ar capture.

THE COW SSI ONER:  And the pain goes to adrenaline

A

fl ow?
Correct. So you can inmagine with intense pain,
t hen your own adrenaline surge wll surge

t hroughout your body, and as Nant hakumar showed,
that increases your vulnerability for ventricular
fibrillation.

THE COW SSI ONER: What is your word for the

adrenaline? You had a chem cal word.
Epi nephrine, which is the nedical termfor
adr enal i ne.

And so here, a figure fromhis article
shows -- again, here's your normal rhythmof the
pig. During the Taser application here, the EKG
i s overwhel ned, but after rel ease of the Taser you
have ventricular fibrillation.

So let's nmove now to human studies. O
course any critique of animl studies is correct
in that there are inportant anatom c and
el ectrophysi ol ogi c differences between pigs and
humans. It is also true that ventricular
fibrillation and ventricular tachycardia are nore
easily induced in pigs than in humans. So there
are inportant anatom c and el ectrophysi ol ogic
differences that may nmake any pig nodel hard to
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extrapol ate to humans.

Nevert hel ess, there have been human studies
done, and these have been universally in rested,
heal t hy police volunteers who have had no drugs.
They' ve been screened for having no drugs. They
all have |l ow heart rates. 1In fact, in sone of the
studi es, anybody with a high heart rate was
excluded fromthe Taser application. They were
not exercising. They were not resisting police,
if you wll. They were not having high
adrenaline. And al nbost universally the studies
shot subjects in the back and not over the chest.
And in sone of the studies the vector was not
reported, so we cannot know in those studies. But
all the studies, in the nethods, if you read the
met hods, the vector was across the back.

One of the often cited studies is a study by
Dr. Ho, who published two years ago in an
energency nedicine journal. He did this study in
66 resting adult volunteers. He showed no cardi ac
effects in these adult volunteers, and he al so
showed no potassium or bicarbonate disturbances.
And he concluded fromthis that there is no
aci dosi s.

Now, inportant caveats to this. Again there
was Taser funding. Not to say that that
automatically neans bias but it's sonething to
keep in mnd. The vector was across the back.

Al'l of the police volunteers were subjected to a
singl e Taser application and not nultiple Taser
applications and no | onger than five seconds.

I nterestingly, he concluded this: no cardiac
effects in 66 of the volunteers but he only
recorded EKGs in 32 of them He recorded before
and after but not during. Renmenber | showed you
that during the Taser, the Taser electrical noise
overwhel ns the EKG so you do not know what's
happeni ng during the Taser application. So it's
not surprising after the Taser is rel eased that
you can have normal rhythm before and after. The
EKG intervals were not reported. He sinply stated
EKGs were normal before and after. Did not give
intervals, did not show any EKGs.

He al so says that bicarbonate did not change
and therefore there couldn't have been aci dosis,
and that's a little bit of a stretch. The gold
standard for nmeasuring pHis getting an arteri al
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bl ood sanpl e and not | ooking at bicarbonate
because bi carbonate can be corrected by
respiration or other electrolytes. He also does
not nmention the tine points. The tine points are
critical in taking these EKGs and taking these

bl ood sanples. Imediately after the Taser
application, there nmay have been changes that were
mssed if you drew the blood five mnutes |ater or
ten nminutes later. So tinme points were not

recor ded.

Anot her research group that published often
about Taser applications in humans is an energency
medi ci ne research group out of San Di ego. Vilke
and Chan are the two investigators that publish
together. And they found in their conclusion in
this particular paper no cardiac effects in 32
resting adult volunteers. They found no cardi ac
arrhythm as and they found no clinically rel evant
ECG changes.

Agai n, caveat here is that funding was not
reported in this particular study. These were 32
heal t hy vol unteers, so anybody with any health
probl ens were excluded. Anybody with high heart
rates were excluded. The vector was over the back
or was not reported. And these were single Taser
applications. The QI interval they report as
havi ng shortened and | engt hened, and they say it's
not clinically relevant. Well, | will venture to
counter that that is clinically relevant. It
denonstrates that there had been changes to the
repol ari zation period in the cardiac cycle due to
whether it be the direct cardiac effect of the
Taser or the intense pain and the adrenaline
causi ng these EKG changes.

They al so denonstrated in these police
volunteers a |ower pH So they denonstrated acid
changes imedi ately after the Taser, and that can
contribute to vulnerability of cardiac
arrhyt hm as.

This is the sane group. Levine published
with Vilke and Chan, and this was a study from
2007, again in 105 healthy police vol unteers.
Fundi ng was not reported. The vector was across
the back. There was a single five-second Taser
application. Now, what he shows here is that
here's your normal EKG before. During the Taser
application the noise is overwhel ned so you can't
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tell what's happening. |s the heart captured or
not? You cannot rule that out here with this EKG
But nost |ikely not, given that the vector is
across the back. After the Taser shock, there's a
ot of noise fromartefact fromwithing around in
pain, and then he recovers to a little nore norma
rhythm But this is a continuous rhythmstrip
here and these are seconds apart only and you can
see here that the QI interval has | engthened
relative to this interval here, which is nuch
shorter. So he denonstrates in this study that in
sone of these subjects there have been QI interva
changes, which suggests that the repol arization
peri od may have been affected in these police

vol unt eers.

Now, what |'ll nention here is that even with
the vector across the back, so presumably you're
not even capturing the heart, you're still causing

t hese ECG changes, be it with the pain, be it with
t he skel etal nuscle contraction, whatever it is,
the physiologic effects are leading to QT interval
changes here.

And admittedly, it's an extrapolation to say
that these QI interval changes nean that sonebody
can have cardiac arrest, but suffice it to say
that QI interval increase is a significant risk
factor in ny field for arrhythm as.

So this was a semnal article denonstrating
that you can capture the heart with a vector in a
human. So this was a study from Los Angeles from
| ast year, and the title of their study was
"Taser-induced rapid ventricular myocardi al
capture denonstrated by pacenmaker." Renenber |
said the conundrumw th the Taser and an EKG
across the chest is that the Taser wll overwhel m
the noise fromthe EKG so you cannot tell if the
Taser is capturing the heart or not. So one way
around that is if the subject happens to have a
pacenmeker inside. So this was a person that
happened to have a pacemaker and he was shocked
with the Taser, and during the exact tine of the
Taser shock - here you can see the pul ses here -
the heart was captured every third Taser beat to
result in a heart rate about 240 beats per mnute
or nore during the tine of the Taser application.
The vector was across the chest in this subject.

This also brings up the other risk with Taser
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application, which is that in any patient with an
ICD, with a defibrillator that's been inplanted,
the Taser noise itself has been sensed as an
abnormal rhythmand that can |lead to an
i nappropriate shock in these defibrillator
patients. In other words, the Taser pul ses are
read by the defibrillator as abnormal cardiac
rhythm and the device will shock the subject for
t he Taser shock and not for any dangerous rhythm

So let me shift nowto sone real world
studies, what's out there with real world studies.
There's actually not too much out there. But sone
of the first studies were actually published over
20 years ago. This was an energency nedi ci ne
journal. Wat they did was they conpared over 200
i ndi vi dual s who were subdued by the police with
either a firearmor a Taser, and they found one
and a half percent, 1.4 percent nortality in the
Taser group versus 50 percent in the firearm
group. So this is not zero. It's 1.4 percent.
It's admttedly nuch | ower than the firearm which
is not surprising. However, it's not zero. |It's
not non-lethal. 1It's not non-lethal. There were
three fatalities in the Taser group, which were
due to cardiac arrest.

Dr. Swerdl ow, on the other extreme, in next
week's Heart Rhythm Society neetings, which I'|
be taking a part of, he's going to be presenting a
case series of in-custody sudden deaths after
Taser use and he's going to be denonstrating two
cases of ventricular fibrillation after Taser use.

This was a case series of Taser-related
deat hs, again in the enmergency nedicine
literature, and what they did was they identified
75 cases of tenporal association between the Taser
and death. Only half of them had autopsy reports
available for review Al of themwere nen of
young adul thood to m ddl e age. There was cardi ac
di sease in about half of the subjects. Over 80
percent of themwere on illicit drugs, and 76
percent of the deaths were attributed to excited
delirium And they concluded that the use of a
Taser was potential or contributory to the cause
of death in 27 percent of these cases.

So just to highlight that, the human studies
that you' ve seen and the pig studies that you' ve
seen do not replicate the real world application
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of the Taser where there is half cardi ac disease,
there may be 80 percent on illicit drugs, 76
percent of the deaths nmay be due to sonme struggle
wi th police.

| think there will be other presenters on
this topic, but let me just briefly introduce this
because it's inportant as an expl anation that
Taser puts forth for Taser-induced deaths. And so
this condition, which |I've put in quotations
because it's highly debated in the nedica
communi ty whether or not this is an actual
condition, it's described as sudden death while
bei ng restrai ned, otherw se known as bei ng excited
to death, if you will, due to an overdose of
adrenaline. The common scenario is that the
subjects are agitated, excitable. They're
paranoi d. They exhi bit aggression and great,
great strength. It takes six cops to pin them
down, to subdue them They have nunbness to pain.
They have racing heart rates. They have fever.
It's very commonly associated with cocai ne or
met hanphetamne. It's not recogni zed by the
Anmerican Medical Association or the Anerican
Psychi atric Association, two of the forenost
entities in the States for sanctioning these
di sorders. It's not recognized as a nedi cal
psychiatric disease. But it is recognized by a
pat hol ogy group, pathol ogy society, as a cause of
death. So there's debate in the comunity.

Neverthel ess, let's assune that this is an
entity and it exists. The explanation as this
bei ng the actual cause of death doesn't take into
account that the Taser may be additive to that
risk. In other words, they may have had excited
deliriumbut wthout the Taser that m ght not have
resulted in death. Now, admttedly, this was
happeni ng before Tasers were inplenented. In the
"80s with the cocaine era in Mam, there was a
string of these deaths and Tasers were not yet
i npl emrented. But what's not known is whether or
not the risk has been increased with the addition
of the Taser.

Now, what's interesting is that there is this
i nnocuous soundi ng society called the Institute
for Prevention of In-Custody Deaths, and it turns
out to be a TASER-funded entity where they raise
awar eness for this sudden death due to excited
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delirium and they have TASER-pai d speakers
presenting data to support that hypothesis. And I
mention these other issues here.

THE COWM SSI ONER: Doctor, let nme nmention sonething
that's been advanced, nanely that if one assunes
that there is a set of syndrones that you can
maybe call excited delirium and you' ve descri bed
t hose syndronmes in your note here, and assune for
a nonent that the Taser does not cause or
contribute, or if it does, the chances that it
does are very small. The theory goes on to say
that the person could die wthout intervention,
and you cannot have intervention w thout control
so he should be Tasered to get the control to have
i ntervention.

A | think that would be a hypothesis. That has to
be proven with data. Sonme of you may have read
the very nice editorial with tongue firmy in
cheek by Dr. Stanbrook in the Canadi an Medica
Associ ation Journal .

THE COW SSI ONER: Yes, very recently.

A And if TASER is advancing this as a treatnent for
a nmedical condition, then it should be tested for
that indication in rigorous scientific tests and
not advanced as a claim So I'd say the jury is
out. | admt that -- admttedly, these risks are
in absolute terns very low. It's true, |'msure,
that Tasers are being used thousands of tinmes a
day and we're not seeing peopl e dropping dead
suddenly every day. There's about 300 or so
recorded sudden deaths in tenporal proximty to
Taser, and so doing the math, it's quite |low, the
risk. But what we don't know is has the Taser
increased that risk fromthat very lowrate to a
slightly higher rate. W don't know that yet.

THE COW SSIONER: And just to carry on with this for a
nmoment, because it is a major problemfor ne.
Wuld you -- | nean, you're probably comng to
recommendations. But froma policy point of view,
given the state of the know edge, would you make
any statenent as to the use of a Taser if that

syndrone - -
A | will be comng to that, yes.
THE COW SSIONER: Oh, all right. Thank you.
A So this is a nice segue into the fact that there

have been no studies to exam ne the true inpact of
Tasers on real world outcones of in-custody sudden
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deaths. The data is there, | would say. Cities
are recording. Jurisdictions have this data. It
just needs to be released. Cities just need to be
transparent about releasing the information into

i ndependent scientific hands for review

So these are ny conclusions fromthe data.
There is a | ow absolute risk for sudden death but
it'"s not non-lethal. | said earlier absolutely
it's not happening with an alarm ng frequency. It
i s happening, though. There is a definitive risk
for both nmechanisns of lethal arrhythmas in
ani mal nodels. Both VT and VF have been
denonstrated in animal nodels. There has now been
a definitive denonstration of nyocardial capture
during Taser shock in humans with the subject with
t he pacemaker. Adrenaline increases the
vul nerability for Taser-induced VI/VF. It's been
shown in the animal nodel by Dr. Nant hakumar.

Tolerability in healthy vol unteers under
optimal conditions does not nean safety. Human
studi es do not approximate the real world uses
with higher risk due to underlying heart disease,
mul ti pl e shocks, concomtant illicit drug use,
adrenal i ne, acidosis, or additive effect on this
debated condition, excited delirium

The vector is critically inportant. Vector
across the heart, there is a risk for capture of
the heart. Vector anywhere el se has al nost zero
risk for capturing the heart.

| f you see no finding on an autopsy, that
supports a related arrhythmc death. |If there's a
person that dropped dead suddenly after Taser
application and you can find nothing el se on
autopsy, | would venture to say that that's due to
an arrhythm c death.

A finding of an underlying cardi ac di sease
does not exclude the Taser. So just because you
see evidence of a heart attack doesn't nean that
the Taser didn't contribute to having that heart
attack, say for exanple. It doesn't prove that it
was the cause, but | would say that it doesn't
exclude it as a contributory cause.

| f you have a tenporal association, a sudden
col l apse right after the Taser, that al nost
certainly neans that the Taser induced a
ventricular arrhythma. | don't have access to
t hese autopsy reports to know wi th what frequency



28
Dr. Zian Tseng (Medical presenter)
Presentation

OCO~NOUITRAWNE

this is happening, but if you have a description
of that kind of a scenario, then it's got to be
due to an arrhythm c death

Also I'll say that del ayed sudden death
doesn't nean that the Taser shock was not
contributory. You' ve seen that the Taser causes
Qr changes. It causes acidosis. It causes pain
and adrenaline. And those effects persist for
mnutes. So if you have a sudden death ten
mnutes later, twenty mnutes |later, that doesn't
mean that the Taser twenty m nutes ago didn't
contribute to that death.

So these are ny recommendations, if you wll
allownme to editorialize. These are ny opinions.

In terns of research, there are very definite
open questions of the true effect on outcones of
i n-cust ody sudden deaths and the additive risk, if
any, for excited deliriumdeaths by Tasers in the
real world setting. And I'd say that the data is
there. W just need to get it. W can do all the
t heoretical cal cul ati ons and experinental studies
we can think of in healthy volunteers shot in the
back and anaestheti zed pigs, but we can't know the
answer until we exam ne real world outcones.

Cities and jurisdictions should be
transparent with outconme statistics for expert
review in an objective and scientific manner.

In terns of policy -- I'ma physician and not
a policy-maker, but these would be ny
recomendations. There may be a useful role for
Tasers in |aw enforcenent. | have utnost respect
for | aw enforcenent who face risks every day.
There may be a useful role for Tasers. It's not
my place to decide that. However, the public
shoul d be aware of the Taser risks, and policy
shoul d be crafted with know edge of these risks.

Due to the direct and additive risk for
| et hal events, Tasers should only be deployed in
situations in which subjects are an i nm nent
threat of significant harmto thenselves or to
others, in my opinion.

Avoi d vector across the chest. | think if
pol i ce agencies were taught to avoid Tasering the
chest, then these Taser-rel ated deaths may go
down.

Avoi di ng repeated shocks. So as | showed
you, the possibility of capture of the heart. Any
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time you have a finger on the trigger and the
opti mal vector across the heart, you nay be
capturing the heart and causing no cardi ac out put.
Repeat ed shocks increase this risk of ventricular
arrhyt hm as.

And in ny opinion, we should mandate AED
avai lability wth any Taser. W have the antidote
avai l able. An AED can resuscitate sonebody from
ventricular fibrillation. So if a policy agency
mandates that AEDs are in the trunk of their cars
when they're using Tasers, if sonmebody drops dead
suddenly they can pull out the AED and potentially
resuscitate that suspect.

Thanks for your attention.

THE COW SSI ONER: Doctor, thank you very nmuch. W'l

have a break so that counsel can reflect on this.
Ten m nut es.

( PRESENTER STOCD DOWN)

( PROCEEDI NGS ADJQURNED)
( PROCEEDI NGS RESUMED)

DR. ZI AN TSENG a Medica
presenter, resuned.

THE COW SSIONER: All right, | understand we're ready

to commence. Yes, counsel.

MR. VERTLI EB: Thank you, M. Conmm ssioner.

QUESTI ONS BY MR VERTLI EB, conti nui ng:

C

Dr. Tseng, the word "capture,” if you're talking
about that wwth a patient, for exanple, howis
anot her way to explain that?

Capture of the heart would be overtaking the
heartbeat with an external electrical device.
It's sonmething that | can do during ny operations
where | purposefully pace the heart at whatever
rate that | control during an el ectrophysi ol ogy
procedure, or with a pacemaker, where | can
programthe pacenmaker to capture the heart at
different rates. So it's overriding the nornma
heart rate and normal electrical conduction of the
heart with an external electrical pulse.

Now, to hel p us understand heartbeats, you
mentioned fibrillation and perhaps 300 flutters
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per m nute. Take sonmeone who's goi ng through an

extensi ve exercise regine and runni ng and wor ki ng
out. What woul d the maxi num anount of heartbeat

per m nute be when soneone's undergone really

ext ensi ve, thorough exercise?

A The physiol ogic prediction of maxi mum heart rate
is 220 beats per mnute mnus your age. And
that's the absolute nmaxi mumfor a typical person
their heart rate can go.

C So if you took a 40-year-old man and he exercised
as hard as he could for an hour or an hour and a
hal f, the maxi num heart rate woul d be about 180
beats per m nute?

A Correct. Now, renenber that the 180 beats per
mnute is via the normal electrical system normal
coordi nated contraction at 180 beats per m nute.
And that's -- contrast with capturing the heart
froman external position and causing an unnatural
contraction of the heart fromthat vector rather
than fromthe nornmal electrical system

C So now take the 180 with a 40-year-old man who's
been exercising vigorously, and then tell us how
the 300 per mnute, why it's so significant to
you.

A So two reasons. Nunber one, 300 beats per mnute
is, even in the normal electrical system if it
could sustain that fast of a normal heart beat,
woul d be al nost certainly not -- you would al nost
certainly not have any usabl e cardi ac output from
a rhythm of 300 beats per mnute even if it were
normal rhythm Throw into that m x abnor nmal
rhythm chaotic rhythm at 300 beats per m nute,
and the heart is essentially stopped and has no
cardi ac out put.

C So it's beating so fast it's really doing nothing?

A Correct.

C The nunber 300, is that a nunber that is in a
relevant way to ventricular fibrillation? 1Is this
where we're noving with the 3007

A | would say it's not an absol ute nunber cut-off.
It's a rhythm di agnosi s made on an EKG r hyt hm
strip.

C You expl ai ned why VF needs to be defibrillated
because it will lead to death otherwi se. Can the
tachycardia |l ead to death?

A Yes. Now, several caveats with ventricul ar

tachycardia is that it typically occurs only in
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the setting of abnormal heart. Typically there's
a scar in the heart froma heart attack or from
heart failure or fromdi sease of the electrica
systemitself to allow for a ventricul ar
tachycardia. But ventricular tachycardia, as
mentioned, is also a nedical energency because
it's a very fast rhythmin an uncoordi nat ed
fashi on that does not support -- or may not
support physiologic cardiac output. |It's not zero
but it's nmuch | ower than the normal cardiac

out put, and sustained ventricular tachycardi a may
degenerate into ventricular fibrillation to | ead
to death.

Now, you nentioned in one of the slides, you talk
about the vul nerable heart, and you went through
the factors that woul d make a heart vul nerable.
Vul nerabl e to what and why do those factors nake
t he heart vul nerabl e?

Sonme of the -- there are a ot of biochem cal and
physi ol ogi c effects of adrenaline or cocaine or
illicit drugs upon receptors in the heart that
make the repol arization or the cardi ac nmenbrane
itself nore susceptible to ventricul ar
arrhyt hm as.

Why does the |lowering of the pH have a bad
consequence for sonebody, makes them nore

vul ner abl e?

The pH has a direct effect on adjusting the
resting nenbrane potential of cardiac tissues, and
that indirectly can affect vulnerability.

|s the size of the person a factor in terns of

| arge or small person?

The pig studies that | presented denonstrate that
smal | er body sizes are nore prone to risk of
cardi ac capture.

So if a smaller person is Tasered, do they have
nore ri sk than sonmeone who's nuch heavier?

That woul d be the extrapolation that | woul d nake.
However, these are animal studies and were not
human studies. | wll also nention, though, that
smal | er human vol unteers were excluded fromthe
police studies, presumably because the ethical
revi ew boards potentially recognized that risk

THE COWM SSIONER: Yes. W've heard too that a snall er

person neans that perhaps the electrical charge
emanating fromthe points has a shorter distance
to travel to get to the heart.
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Correct.
VERTLI EB

Is a person with high blood pressure at nore risk
from havi ng these bad consequences?

| wouldn't say directly, but high bl ood pressure
as a condition may be a sign of underlying heart
di sease whi ch woul d make sonebody nore at risk for
sudden death, or | should say at risk for a sudden
arrhythma. So it's an extrapol ation several
steps forward. But in the acute setting, in a
suspect who mght be in a clash with police, the
hi gh bl ood pressure is a sign of high adrenaline
in their system

C Now, in one of your slides, you nentioned about
the work of Dr. Ho and you've covered that. |Is
Dr. Ho a cardiologist |ike yourself?

A | have never net Dr. Ho and | don't know him
personal Iy, but | understand he is an energency
physi cian in M nnesot a.

C Now, the Taser subm ssion includes material froma
Dr. Kroll. Do you know that person?

Dr. Kroll, | believe, is not a nedical doctor
He's a bi onedi cal engi neer who is on the Taser
board and has advanced a | ot of the theoretical
constructs that Taser cannot capture the heart in
t hese mat hemati cal nodel s.

C When you use the term"theoretical construct,"”
what do you nean?

As | nentioned before, these are mathenati cal
nodel s and assunpti ons made based upon -- any tine
you create a mat hematical nodel, you need to nake
assunptions in these equations. And so a |ot of
the assunptions, there's roomfor interpretation
whet her or not those assunptions are correct. And
so you nake a small adjustnent in one of those
assunptions and perhaps the mat hemati cal nodel now
allows for Taser capture. And | think you can
have denonstration by theoretical nodels but that
doesn't refute that these animal studi es have
shown capture.

C So just so we understand, Dr. Webster --

THE COW SSI ONER: But the reality overcones the
construct.

A Yes.

MR, VERTLI EB

C You' ve heard of a Dr. John Webster fromthe

Uni versity of Wsconsin and you' ve read sone of

> n%)
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his material, and also a M. Pat Reilly, who's an
el ectrical engineer? You're famliar with their
wor k?

A | honestly amnot as famliar with their work.

C They woul d be constructs, though?

A As | understand it, yes.

C You spoke quite a nunber of tinmes about the
vector. Show us what you neant by that when you
say "vector."

A So these ani mal studies have shown -- the pig

nodel s have shown critical dependence of ability
of nyocardial capture by the vector of the Taser
barbs, so they need to be just so over the chest
in order to capture the heart. So a vector across
t he abdonen does not capture the heart. A vector
in the back does not capture the heart. A vector
on the arm does not capture the heart. But a
vector just so on the body can capture the heart.
And | would say that that's a potenti al

expl anation for why this is not happening with
greater frequency, because it has to be under this
wor st case scenario where the Taser barbs have
captured over the heart for this to occur.

C But even if soneone was Tasered in the back or
abdonen, do you have a concern about increased
risk of a serious consequence to that person?

A | have a concern. These are ny concerns. But |

woul d say that these are extrapol ations from

research findings and not necessarily proof. But
aci dosi s has been shown after Taser shocks in the
back. And these ECG changes, we're not sure what
they nean, but they're there, have been shown with

Taser shocks in the back.

And what causes aci dosi s?

Several things. Nunber one, with capture of the

skel etal muscles, the nuscles that control your

arnms and | egs and breathing, the capture of those
muscles with the Taser repeatedly can induce
nmuscl e danmage, and the nuscle damage itself can
lead to the acid condition.

C So if soneone is running, say, a 10-kilonmetre

race, would that affect their body chem stry in

the way you're tal king?

Certainly so. Yes.

So if you'd been in a state of a | ot of exertion,

you' d been fighting or westling, would that

af fect sonmeone's levels the way you're tal king?

>0

O >
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Yes. And it's definitely shown in marathon
runners, for exanple, that you can have acid
changes and nuscl e danmage.

From the studies that have taken place with police
vol unteers, we heard you discuss that they were
shot in the back or in an area not known. Was
there any indication, though, they had been

i nvol ved in strenuous activity, exercise, just
before they were shot with the Taser?

In the majority of the studies |I've read, either
subjects with high heart rates were excluded, or
if they had exercised, it was mnutes to hours
before the Taser application.

What's the significance of that to you, in your
opi ni on?

| think that we've seen that these studies in
total denonstrate a tolerability for Taser in
heal t hy, resting volunteers shot in the back, but
not in real world conditions.

Now, one of the people who was here before
mentioned a study fromthe NIJ. Are you famliar
with the NIJ? Just tell us about that.

The National Institute of Justice is a branch of
the U S. federal government which in May of 2006
conm ssioned a study | ooking at Taser-rel ated
sudden deaths, and they're scheduled to be

rel easing their results very soon

And in ternms of the people that were given the
Taser application, what do you know about who they
were or where the location of the Taser was?

In the suspects that died, you' re asking?

No, in the N J study.

The NIJ study was the study that | nentioned that
was published by Vil ke and Chan, and those studies
were all police volunteers who were shot in the
back.

And what about the size of the people?

The nethods in one of the studies describes

excl udi ng anybody with smaller body sizes.

And what about any heart issues?

In that study these were healthy subjects.
Anybody with any heart conditions was excl uded.
However, one of the other studies did include a
smal | subset of police volunteers that did have
underlying previous cardiac conditions. | think
the incidence there was about 20 percent. But

t hese subjects, again, were shot in the back
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You nentioned the autopsy reports. Tell us why
you have the opinion you gave the Conm ssi oner
about the autopsy, and why do you cone to that
concl usi on?

An el ectrical death can only be proven with a rea
tinme EKG at the tine of the death. So at autopsy,
with no electrical activity, you won't see the
actual cause of the death. So in ny opinion, if
there is no finding on autopsy to explain the
death, then it had to have been an arrhythmc
deat h.

Do you distingui sh between the M26 and X26 Tasers
as being able to cause or contribute to VF?

I n the Nant hakumar study, he describes that the
X26 has a higher risk of myocardial capture than
t he M26.

Meani ng?

Meani ng that current differences, voltage

di fferences, electrical setting differences

bet ween the two devices are such that the X26 has
a higher risk of nyocardial capture.

What' s your inpression of the Nant hakumar-Dori an
study fromthe University of Toronto?

| think that's a semnal study, as | nentioned in
my presentation. He was the first one to
denonstrate nyocardial capture in a pig nodel

adm ttedly anaesthetized pigs, of course, using
actual Taser weapons rather than sinul ated Taser
weapons in the other pig studies, which were
funded by Taser. And as | nentioned, a discovery
is only inmportant if it can be replicated, and it
was replicated twi ce by a second group

THE COWM SSI ONER: And t hensel ves.

A

Correct.

MR. VERTLI EB

C How significant to your opinion is the pacenmaker
case you nentioned?
A So | want to give a balanced critique of that

study. On the one hand, it denonstrates in a
human for the first tinme that the Taser can
capture the heart. The conundrum as | nentioned,
is that in any other study, as you saw with the
police volunteers, an external EKG signal is going
to be overwhel ned by the Taser electrical, so you
don't know what's goi ng on underneath the Taser

el ectrical signal, whether the heart can be
captured or is being captured. So the only way to
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confirmthat would be sonething that's already
inside the heart with the ability to record the
rhythmat the tine of the Taser application. So
this study -- it was not even a study. It was a
case report. It was a report of a single patient
wi th a pacenmaker that got Tasered and
denonstrating that the pacemaker confirnmed capture
of the heart during the Taser application.

So the critique of that would be that perhaps
you can only capture the heart with in-dwelling
wires in the heart. That may allow for a vector
of current to be that nmuch easier to go into the
heart with the wires inside the heart. So
perhaps -- | think one conclusion in extrapolation
is that this is certainly a high risk for patients
w th pacemakers and we don't know in humans if, in
t he absence of a pacemaker, that you can capture
t he heart.

And that person happened to be Tasered by the
police?

Correct.

It wasn't a | aboratory experinent?

No. Real world conditions, exactly.

So when you tal k about the heart cycle and the
timng and all the way it works, is sonme of this
the luck of the draw, that if the Taser happens to
catch you at the wrong nonent in the heartbeat?

In my opinion, it has to be a worst case scenari o.
You had to have had the Taser barbs in just the
right configuration. The suspect had to have been
clashing wwth police, wth high adrenaline,
typically with cocaine in their system

met hanphet am nes. So the conditions have to be
just right for this to occur. But in nmy opinion,
there is definitely that risk

THE COW SSI ONER: |'mafraid, Doctor, that | have to

cone back to this because, as you can see, it's
troubling ne, particularly after sonme -- there was
a presentation to us by people representing those
that are disabled. Wen you have this group of
syndronmes that we call excited delirium part of
this syndrone package relates to extraordi nary
strength and other things. Now, ideally of

course, there would be a tal king down or other
such techni ques. Now, | suppose the ideal
situation, but you correct nme, would be that if
you coul d sonehow get a defibrillator there pretty
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fast, then Taser the fellow or the person?

A | think there is arole for Taser nost likely. 1In
conditions in which you mght otherw se resort to
|l ethal force, | think obviously the Taser is a
feasible option. |If such a scenario existed and
there were no other options, that may be a certain
scenari o where the Taser woul d be hel pful or
possi bly helpful. And | would recomrend in that
case exactly as you nentioned, to have an AED
avai l abl e and al so to avoid Tasering the chest.

THE COW SSI ONER: Thank you.

MR. VERTLI EB

C What's the cost of an AED?

A | think you can find it on Amazon for about $1, 200
or so.

THE COW SSI ONER: The sane price as a Taser?

A | don't know how nmuch Tasers are goi ng these days,

but probably around the sane order, yes.

MR, VERTLI EB

C Has any police agency in Canada asked you to cone
and present the way we've asked you to cone and
present here?

A No.

C Wul d you be available if a police agency in this
country wanted to have you present as you' ve done
here today?

A "' m happy to nmake this presentation available, and
if my schedule allows, | would certainly be open
to presenting.

C And is this an area that you're involved in

ongoi ng research on as we speak today?
| will nmention that what |'ve presented today is
a summary of others' research findings and not ny
own. In the process of |earning nore about the
Taser and becomng famliar with the literature,
a coll eague of mne and | have begun to | ook into
sone of these real world outcones of Taser
application in the field, and we're anal yzi ng our
data right now.

THE COW SSIONER: | guess to say the obvious,
obvi ously you haven't found anything to contradict
your presentation?

A | cannot commrent on our findings yet.

THE COW SSI ONER: Ckay.

MR. VERTLIEB: Dr. Tseng, thank you so nuch for
agreeing to cone here at our request, and we're
very obliged to you for being here.
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THE COW SSI ONER: Doctor, | mght say that that was a
very clear and conpl ete exposition of a very
conplicated matter, and we're very nuch in your
debt. Thank you.

A My pl easure.

( PRESENTER EXCUSED)

THE COW SSIONER:  That's all for today?

MR. VERTLIEB: No. M. Conm ssioner, we have M.
Corrado fromthe Sheriff Services who will be able
to present now. The presentation with Dr. Tseng
went a bit -- there was nore material than we had
pl anned. We had hoped to have soneone else this
nmorning as well for 12:15 other than M. Corrado
and | think that won't be probable. So we'll
finish M. Corrado.

| can tell you, just while we're on this,
that for Monday we have M. Tom Smth, the
Chai rman of the Board, for Mnday norning.

THE COW SSI ONER: Chai rman of the Board of TASER?

MR. VERTLIEB: O TASER, yes. He's asked to cone here
and we've of course net his request. And we've
asked, Monday afternoon, for the forner Attorney
Ceneral, U jal Dosanjh, to cone and he has net our
request and he will be here Monday afternoon at
1:30. So we can either take a quick break with
you now for M. Corrado and allow Dr. Tseng to
close his materials et cetera, or just take a few
m nutes. \Watever you w sh.

THE COW SSI ONER: Just a five-m nute break.

( PROCEEDI NGS ADJOURNED)
( PROCEEDI NGS RECONVENED)

PAUL CORRADO, a Law
enf orcenent presenter.

THE COW SSI ONER: | understand that we can reconmmence.
Yes, counsel.

MR. McGOMAN:  Thank you, M. Conm ssioner.

THE COW SSIONER:  Can we have a little silence,
pl ease, gentl enen.

MR McGOWAN. M. Commi ssioner, the next presenter is
Superintendent Paul Corrado. He is the
Superintendent, Strategic Security Operations, for
the Sheriff Services in British Colunbia. Sitting
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with himis Geg Ducharnme, Senior Use of Force
Instructor for the Sheriffs. Superintendent
Corrado wll be making the presentation and

M. Ducharnme is in attendance to assist with any
questions if necessary. Also in attendance is
Wayne WIllows, who is here for support if
necessary, and he has a position --

THE COW SSI ONER: Thank you very much, gentl enen.

QUESTI ONS BY MR McGOWAN:

C

OO0 OH> O OT>OHT>OD O >
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"1l just spend a few m nutes before we get
started -- is it Superintendent Corrado?

Yes, it is.

-- introducing you to the Conmm ssi oner and
spending a few m nutes goi ng through your
background and experi ence.

O course.

You were born in Vancouver where you al so grew up?
Yes.

Conpl et ed your high school in the Vancouver area?
That's correct.

Fol | owi ng whi ch you attended Langara College in
the Crimnal Justice Programfor three years?
Correct.

After that you joined the Sheriff Services in
19887

That's correct.

And you' ve been continuously enpl oyed by that
service until today?

Yes.

You started as a line deputy sheriff?

That's correct, M. Conm ssioner.

And perhaps you could just spend a mnute or two
traci ng your professional career with the Sheriff
Services for the Comm ssioner.

Sure, I'd love to. | started in 1988 as a line
deputy and |'ve worked at various court |ocations
t hroughout that tinme. | was exposed to different
opportunities and | becane a sergeant -- staff
sergeant at certain court |ocations in the Lower
Mainland. | did start special projects and |
started working throughout the branch on speci al
court events, such as our high profile/high
security matters. And in 2003 we started a new
unit within Sheriff Services. |It's called the
Threat Assessnent Unit, and that is where | becane
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t he Superintendent. And what we do there is we

i nvestigate and do assessnents on threats and

I nappropriate conmunication to our judiciary as
wel | as prosecutors.

Thank you, Superintendent. | wonder if you'd just
spend a nonent discussing with the Comm ssi oner
what the sheriffs in the province of British

Col unmbi a do. What are their tasks? Wat role do
they fill?

Well, if it would please the Conmm ssioner, what
l'"d like to do is read a statenment that cones out
and expl ains exactly what the sheriffs are
responsi ble for.

Please. |1'd invite you to do so now.

PRESENTATI ON BY MR, CORRADO

A

British Colunbia Sheriff Services is a division of
Court Services Branch of the Mnistry of Attorney
Ceneral, and the Sheriff Services are responsible
to include transporting prisoners, providing
courtroom security, assenbling and supervising
juries, serving court docunents, and carrying out
court orders.

Sheriff Services introduced the M26 Taser in
2001 and continue to use that nodel exclusively.
Tasers are used by Sheriff Services to assist in
pri soner managenent in cells and prisoner
transport and as an alternative force option
avail able to court security and rover teans, which
are court patrol officers at various courthouses.

Taser use is governed by a witten policy
that permts the Taser to be used as a control
weapon agai nst active resisters or assailants
where other forns of control or weapons woul d be
i neffective or inappropriate under the
circunstances. The policy has been in place since
the introduction of Tasers to Sheriff Services and
provi des sheriff's officers wwth clear, explicit
gui del ines and accountabilities with respect to
i ssuance and depl oynent of Tasers.

Strict reporting and record keeping is al so
mai nt ai ned and i ncludes a central database that
tracks all Taser issue and deploynent. Tasers are
not routinely carried by Sheriff Services officers
and are issued under strong controls only to
of ficers who have been certified in Taser use.
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| ssuance is based on the need to provide the
| evel of safety and deterrence and effectiveness
provi ded by the Taser. This mght, for exanple,

i nclude the transportation of known viol ent and
repeat offenders.

Whenever a Taser is drawn or di scharged as an
action to control a subject, a Taser depl oynent
report formis submtted to the deputy's i medi ate
supervi sor as soon as possible. The Taser
depl oynment report nust also be submtted to the
Director of Strategic Managenent and Cor porate
Progranms in Victoria wwthin 24 hours of the
deploynment. All reports are reviewed to ensure
depl oynent was in accordance with branch policy.

The use of the Taser is taught as part of
Sheriff Services' force options curriculum which
is mandatory training provided to every deputy in
the province. Sheriff Services' force options
training is seven days at the recruit |evel and
covers deci si on-nmaki ng and use of force levels and
incorporating all approved use of force tools, for
exanpl e stuns, strikes, control holds, pressure
areas, baton, OC spray, Taser, firearns and
handcuffs, et cetera.

Court Services Branch's use of force training
is based on international best practices and
i ndustry standards in the area. Al use of force
instructors are certified by the branch and the
Justice Institute of British Colunbia. Follow- up
training on the Taser is done as part of the two-
year force options recertification process, which
is required under branch policy. So all our
deputies are required to certify in the use of
force and it's for a period of two years.

MR. McGOMN.  Thank you. |Is that the extent of the
oral presentation?

A It is.

MR. McGOMAN. Thank you, Superintendent. | do have a
few gquestions and maybe we can just through those
right now, M. Conmm ssioner, if that suits you.

THE COW SSI ONER: Yes, that's fine. Go ahead.

QUESTI ONS BY MR McGOMAN, conti nui ng:
C What year was the Taser introduced in Sheriff

Servi ces?
A 2001.
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Do you know what process of review, if any, was
undertaken by Sheriff Services of the weapon and
its safety and efficacy prior to its introduction?
No, | don't.

Approxi mately how many sheriffs are there in the
provi nce of British Col unbi a?

Approxi mately, M. Comm ssioner, we have close to
500.

And t he nunmber of Tasers?

To date we're at 104.

Now, | understand you have rather strict sign-out
procedures and tracking procedures for the Taser;
is that correct?

That's correct.

| wonder if you'd take a nmonment and just explain
those to the Comm ssioner.

At the start of every shift, of an officer's
shift, they are to sign out the dedicated Taser.
There's a sign-in and sign-out |log that in order
for themto carry that particular Taser for their
duties of that day, they need to sign out and then
sign in at the end of their shift.

Cartridges that go wth the Taser, how are they
tracked?

Al cartridges and all our equi pnrent are supplied
by our headquarters in Victoria, and if we have a
Taser depl oynment where we actually have the probes
that are discharged, in order to get a repl acenent
cartridge, you would have to conplete the Taser
depl oynent formcritical incident reports and
submt that to Victoria, and then you woul d be
able to get your replacenent cartridge.

You're famliar with the national use of force
nodel , the wheel it's sonmetines called, the
circle?

Yes, | am

In the Sheriff's policy respecting the use of
Tasers, where does the Taser fall?

It falls the sane as other police agencies or

ot her | aw enforcenent agencies that we have and
it's at the active resister.

So passive resistance, the Taser is not allowed?
No.

Any | evel of active resistance, it is permtted
according to your policy?

It is, but we tend to use the Taser, fromthe
reports that |'ve seen, we use it for aggressive,
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conbati ve individual s.

C Except in unusual circunstances, does approval
have to be sought prior to deploying the Taser?
Yes. The Tasers in our cell block or holding
cells area are all secured, and you would need the
approval of a supervisor to actually get the

Taser.

C | wonder if you'd describe for the Conm ssioner a
typi cal scenario in which sheriffs are today using
t he Taser.

A | can explain a situation that happened up in
the -- nost of our Taser deploynents, I'd like

just to say fromthe outset, are as a deterrence.
I f you note the information that we supplied on
our statistics, we've had very little deploynents
of the Tasers, but a lot of it has been from our
Taser warnings to our showi ng of the Taser to
actually our |aser sight activation, that's where
we've had to -- we actually stop when we end up
havi ng control and conpliance froma subject. So
we really haven't used the Taser as much as ot her
agenci es have since 2001.
But an exanple of where we used it was up in

t he Sunshi ne Coast at a courthouse there was an
i ndi vi dual that was appearing before a judge, and
" mnot sure of the whole particular details, but
he was ordered to remain in custody. He was
appearing fromout of custody and he was det ai ned
that particular day, and he becane very aggressive
and started fighting with the particul ar deputy.
Backup was called and there was three police
officers and two deputy sheriffs that were trying
to subdue the individual, and they were having a
| ot of trouble doing that. There was a third
officer that appeared wwth a Taser. He warned the
i ndividual. The individual continued to fight
with officers and subsequently he was Tasered by
stun node, and that was enough for the officers to
apply the restraints and control the individual.

THE COW SSI ONER:  Any idea where on the person the
stun node was operative?

A M. Comm ssioner, | believe that was in the back
or the I eg.

THE COW SSI ONER: Thank you.

MR, McGOMNAN

C What's your definition of active resistance?

A Active resistance is an individual -- if | would
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gi ve an exanpl e of sonebody who is in a cell and
he is holding onto the cell bars or he's - | think
the term nol ogy that sonme agencies are using is
turtling - he's not conplying with the demands
that are asked of him

C Let nme give you a scenario and see if this is a
situation in which, regardl ess of what your policy
says, in practice the Taser woul d be authori zed.
An individual --

THE COW SSI ONER: Just a mnute. And that would be in
stun node?

A |"msorry, M. Conm ssioner?

THE COW SSI ONER:  Hol di ng onto the bars and not
conplying, would that be in stun node?

A That we woul d depl oy the Taser?

THE COW SSI ONER:  Yes.

A "' m not saying that we woul d depl oy the Taser at
that time. |1'mjust explaining what active

resi ster woul d be.

THE COW SSI ONER: Ch, all right.

MR, McGOMNAN

C Superintendent Corrado, that's where |I'm headi ng
with nmy question. The scenario you just gave us,
a subject is in the cell hanging onto the sink or

the bars in the cell, you've instructed himto
nove, he hasn't done so but he's not posing a risk
to anybody else. |Is that a circunmstance in which

Sheriff Services is using the Taser or is not

using the Taser?

No, we wouldn't use the Taser in that situation

Do | understand fromwhat you've said that Taser

is only being authorized in circunstances where

sonebody is being assaultive or violent?

A That's correct.

C So this part of your policy, the active resistance
portion of your policy, that's not sonething that
you're utilizing?

A It isn't.

C And you're not experiencing difficulties with
respect to the safety of your sheriffs because of
the way you' ve interpreted Taser use?

A No. No.

C You' ve given us sone nunbers here and they're
quite interesting, so I'mjust going to take you
to themfor the benefit of the Conm ssion.

A Certainly.

C The Taser, | understand fromthe sheet you' ve

O >



OCO~NOUITRAWNE

45
Paul

Corrado (Law enforcenent presenter)

Questions by M. MGowan (cont'd)

O >

OT>O>OT> O

provi ded ne, has been authorized for use 132
times?

That's correct.

It's been deployed on a subject -- of those 132
times, only 25 of those resulted in actual

depl oynent of the Taser?

That's correct.

Now, your nunbers reference, of those 132, 114 of
themrelated to jail security events.

That's correct, M. Comm ssioner.

VWhat were the remai nder?

They coul d have been outside of the jail setting.
Ckay. And | see that --

Wthin the court confines.

| see a reference here, which you in a forthright
manner hi ghlighted in bol dface, of 54 acci dental
di scharges. | wonder if you m ght just explain

t hat nunber.

Certainly. Mybe accidental discharges is the
wong termnology that's used. But we've had 54 -
"1l use the term nology that | have here -

acci dental discharges since 2001. And what those

are is -- | mght say that I think we are the only
agency that records this. At the beginning of
each shift of an officer, when he is -- we call it
function testing. | think throughout the days

you' ve heard "arced" --

THE COWM SSI ONER: Spar ki ng.

Sparking. W call it function testing. So when a
deputy starts his shift and he does the function
test, this is done in an arnmoury. Each courthouse
has an arnmoury and that's where we store our
weapons. They do a function test in this steel
barrel |oading station, as we call it, and what
happens is, I"'mled to believe that the cartridge
is left in the Taser, so when they're doing their
function test, the accidental discharge happens
that the cartridge is released into the -- in the
| oadi ng drum

MR McGOMNAN

And where do you do your spark test at the

begi nning of the shift?

Al'l our spark tests are done in the arnoury in a
cl osed, confined area, and that's where we store
all our weapons.

The sheriffs provide their own training for Taser
certification of their deputies?
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That's correct. |It's done by the Justice
Institute of British Col unbi a.

During the training, what are the deputies told
regardi ng the safety of the Taser weapon?

|"'mnot sure that they're told anything about the
safety of it itself.

s the view taken in the training process and the
way the training is set up that the weapon poses
no safety risk?

Yes. That's what we're led to believe, yes.

What source has led you to believe that?

The manufacturer, TASER International.

Thank you, Superintendent. | understand that
there is software available to downl oad data from
t he Taser devi ce. Is that software which Sheriff

Servi ces possesses?

Yes, we do have that.

And is the informati on downl oaded fromthe Tasers?
It is, every depl oynent.

Has Sheriff Services conpiled any statistics
regardi ng the inpact or lack of inpact on officer
safety or injuries to subjects as a result of the
i npl enmentation of the Taser in British Col unbia?
We don't have that statistic, but nost of -- like
| said earlier, nost of our deploynents have been
to the point where we haven't had to depl oy the
actual Taser, and we've noticed through reports,

t hrough Workers' Conpensation applications, a
reduced anount of those where we've had officer
injury.

Have you conpiled any statistics with respect to
the Wbrkers' Conpensation or is that just
sonet hi ng you have a feel for?

That's sonething | have a feel for.

Now, Superintendent Corrado, | note in your policy
that there seens to be a real enphasis on avoiding
the use of the Taser in contact stun node. What
do you have to say about that?

"' mnot sure that we both understand the question.
" m | ooking at your policy. It's titled "B.C.
Sheriff Taser Policy" and on the second page,
provision 4.5.4, it says:

Use of the Taser in contact stun node shal
only take place where the subject is
continuing to resist and the probes have been
di scharged or mal functioned and reloading is
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not possi ble or a physical situation
restricts use of the probes.

|'d be happy to show you ny copy if that would
assi st you.

A Yes, pl ease.

MR. DUCHARME: The definition -- sorry, sir. M nane
is Greg Ducharne.

THE COW SSI ONER:  Yes, go ahead.

MR. DUCHARME: The definition of contact stun node is
that there either isn't a cartridge on the end of
the Taser or that the probes have been depl oyed,
so just definition-wise, if you're going to do a
contact stun node, it has to be without a
cartridge or only if the probes have already been
deployed. So it's a policy just in that you
ei ther have a full depl oynent where the probes
cone out of the Taser, which is a probe
depl oynment, or you have a contact stun node. So
it's just a differentiation between the two
different types of control nodes.

THE COW SSI ONER:  But as | understand from your
presentation earlier, usually when a sheriff's
officer uses it, you do use it in stun node.

A (MR CORRADO There have been tinmes that we've
used it, and that's nine tines since 2001 we've
used it in contact stun node.

MR. McGOMAN
C And that's 16 tinmes in probe node?
A That's correct.

MR. DUCHARME: The difference between the contact stun
node and the actual probe depl oynent can depend on
t he actual individual circunstances of the
incident. So it just depends on what type of
i nci dent you have, the distance between the
officer and the subject at the tine.

C So you don't read your policy as preferring the
probe node over the stun node?

MR. DUCHARME: No, it's nore regarding tactics and
safety around the actual use.

MR. McGOMAN.  Those are ny questions, M. Conm ssioner
THE COW SSI ONER: Thank you very much for taking the
tinme to cone. W very nuch appreciate your

presence here. Thank you.

( PRESENTER EXCUSED)
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MR. VERTLIEB: M. Conm ssioner, we were hoping to get
M. Stethemin, who is requesting 15 m nutes, but
as things often happen, that may be a bit short on
estimate. So rather than start sonebody now, |'m
t hinking that we just may want to break for the
day and we'll rearrange M. Stethem Now, he is
here, if he wants to start.

THE COW SSI ONER: Where is M. Stethenf?

MR, VERTLIEB: Well, he's certainly around. Do you
want --

THE COW SSI ONER: Why don't we take a nonent to speak
with him.

MR. VERTLI EB: Ckay. Thank you, sir.

( PROCEEDI NGS ADJQURNED)
( PROCEEDI NGS RECONVENED)

THE COW SSIONER: | believe we can commence.

MR. VERTLIEB: | know that your time is precious here,
M. Stethem Let's just turn it over to you.
G ve us your background. It will conme out in your
presentation, | think.

KENNETH J. STETHEM Interested
groups and i ndi vi dual s
presenter.

PRESENTATI ON BY MR STETHEM

A Thank you, Your Honour, very much. And | want to
thank the inquiry for the opportunity to present
t oday.

My nanme is Ken Stethemand |I'm here both as a
citizen of the United States and a friend of
Canada and al so as a industry player in this
industry. And like many citizens, | have
guestions and concerns regarding the safety and
the appropriate use of stun devices. But as a
manuf acturer and a desi gner/ devel oper of these
devices, | also have sone information that | think
is very pertinent to safety and the appropriate
use of these devices.

This presentation is going to focus on
appropriate use. Before | start I1'd like to
disclose (a) that I amthe founder, chairman and
CEO of an industry player. | have no financia
interest in any other conpany in this industry
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except my owmn. We are an industry player. W
have done research and we're on the | eadi ng edge
in different types of research in this industry.

Sonme of the initiatives we've had - and you
can see it goes back to 2005-2006 - we were the
first conpany in this industry to host national
and international studies, foruns and conferences
regar di ng neuronuscul ar i ncapacitation devices.

Research in strategic and study partners and
participants that we have include the Harvard-M T
Heal t h Sci ence Technol ogy. Everybody knows
Harvard-M T by reputation. Kansas City Plant is a
Department of Energy and Honeywel| facility. It's
80 acres under one roof and they're one of the
premer limted design and devel opnent
institutions in the world. The Joint Non-Let hal
Directorate has attended our neetings at the
Potomac Policy Institute in DC and a coupl e of
ot her industry players have not only participated
in our conferences, they've al so presented,

i ncl udi ng TASER and Def ense Technol ogies. And the
Target Behavioral Research Lab with the Arny,

we' ve got a research and devel opnment contract with
them and we' ve presented to Bioelectric Magnetic
Society, which is an international institute
dealing with these matters. And | only say this
to give credibility fromwhere |I'mcom ng from

This is an information presentation. W're
going to define appropriate use. W're going to
identify essential elenents of information that
you need in order to find, devel op and depl oy
conducted el ectrical weapons. Then we're going to
do an objective analysis of the industry now and
provi de recommendati ons and concl usi ons.

Qur definition for appropriate use is the
proper depl oynent of conducted el ectrical weapons
wi thin thresholds of safety and effectiveness that
have been identified through scientifically-based
medi cal , electrical and operational research.
Appropriate use requires that this research be
i ndependently peer-reviewed, published, and w dely
accept ed.

The essential elenents of information. This
really isn't that hard. That's the definition
What do you need to get to that definition? You
need nedi cal safety data. You need el ectrical
safety data. You need to take that information
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and try it out after aninmals on humans at a Target
Behavi oral Response |lab. And then you can do a
human effects risk characterization on the

t echnol ogy.

So if you ook at the bottom there' s what
you need to start. Wen you get those four groups
of information done, you can define appropriate
use. Now you' ve got nedical and scientific
standards to define it, and then you can devel op
your use of force paraneters and devel op your use
of force policies.

In my hunbl e opinion, that's not how the
current CEWs were devel oped and depl oyed, and
that's why we're having probl ens today.

This just isn't my own personal opinion.

This is a quote from Li eutenant Col onel Mark
Wobl e, the human effects officer at the DOD, U S.
Depart ment of Defense Joint Non-I et hal

Directorate. And he said: "Understanding the
human effects of non-lethal technology is
fundanental to their developnent.” And the reason
for that, you need the thresholds for safety and
ef fectiveness. "Both the effects and the

ef fecti veness nust be clearly understood." He
even devel oped a hunman effects readi ness |evel

gui de for the technology. It starts at zero and
ends at nine and it includes those four steps that
| nmentioned earlier. And this is the nodel that |
t hi nk, the nethodology to rolling this technol ogy
out, to limt the issues.

So objective analysis. The first one we're
going to do is on nmedical. This is from TASER s
website, and | went to TASER s website because
t hey' ve been around probably the |ongest. You can
see it's 2002. There's the reference. And Your
Honour, you've going to see a |lot of information
today. |It's all going to be referenced, and if
it"s not, I'lIl point it out. That's from TASER s
archive website. That's the year. This is the
science that they had done in 2002. And | want
you to | ook cl ose because you can go down those
eight things - actually it's seven - and very few
actually apply to the M26, which was deployed in
1999.

| f you |l ook under that line, it says: "Wile
all the field studies to date have been conducted
wth 7-Watt systens..." That's the |low power. |In
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1999, the 26 power was introduced, 26-Watt system
It says: "...the pre-release testing of the
Advanced Taser on both human and ani nal subjects

i ndi cates that the Advanced Taser's enhanced ENMD
out put also | eaves no lasting effect.” GCkay. And
that's, again, the TASER website. What that says
is that their studies above were done on the
7-\Watt system not the M26, and that was three
years after the system was depl oyed.

And mind you, |I'mnot here to bang TASER
I nternational or anybody else. |1'mhere just to
report what we |earned through our research and
devel opnent .

Again, nedical. W're going to go over a
couple of studies that | feel are very revealing
and very pertinent. And the reason they're
pertinent is because they address VF and aci dosi s,
whi ch are probably the two maj or nedical issues
with this technol ogy.

Medical. Thresholds for VF. This is in this
manual . This is a nmedical exam ners' manual
It's recogni zed. MEes are taught fromthat manual
"Low vol tage el ectrocutions from household current
may occur w thout any visible evidence of injury.”
Part of the reason there is no evidence of a Taser
cause, in ny hunble opinion, is the fact that | ow
power el ectrocutions don't |eave any evidence. So
now t he burden of proof has been shifted to the
public that these aren't safe instead of |aw
enforcement and the manufacturers that they are.
And this is a very inportant thing: "Fatal heart
arrhyt hm as di sturbances may result from AC
currents as low' -- hmm-- as that anp, 100
mllianps. Wy is that pertinent?

This is another manual right next -- "VF
occurs at currents between 75 and 100 mllianps."
Way is that threshold, that nunmber, so inportant?
And you' Il see. In just a nonment you'll see.

If you look -- this is a Sticky Shocker
report that was done and available to | aw
enforcenent in 1999 if they had done the research.
And | just took a clip. There's so much
information here that's pertinent. "Those who die
after Taser use nmay have done so because of
i ndirect cardiac effects involving acidosis."”
Okay? And it tal ks about the del ayed deat hs.

Look at the figure 15. If you go all the way to



OCO~NOUITRAWNE

52

Kenneth J. Stethem (I nterested groups and individuals
presenter)

Presentation

the right on the bottom 45 RMS, 45 mllianps. So
the 7-Watt systenms only put out 45 mllianps. So
they were well below the threshold of VF at 75 to
100 m I 1li anps.

So what happened? Well, in '99, Sergeant
Darren Laur fromthe VPD, Victoria Police
Departnent, wote a report in Septenber '99, and
t he purpose was to assist Canadi an agencies with
t he unbi ased and truthful |ook at what's presently
avail able. Okay? H s first comment in the
medi cal section was to say, "That Taser technol ogy
is over studied is an understatenent.” | have an
issue wth that statenent. And that docunent was
used by the AGto approve these devices. He also
said, "The | ow power 5-Watt systemis proven to be
medi cally safe.” | would have chal |l enged that.

This is the big one. This is published and
in his report, both his independent review and
al so the piece that he had published by the CPRC
"Underwiters Lab and International Electro-
Techni cal Conm ssion have published that higher
power 26-Watt systemis within ventricular
fibrillation limts.” |[If you can just renenber
t hat .

And then he said at the tine, in '99, "Mre
studies are required on the new hi gher power
system" (kay? At the sane tine, in early 2000,
TASER I nternational put out a docunent to |aw
enf orcenment explaining that they used an FDA
approach to devel oping this technology. Safe and
no side effects. This is very inportant because
this goes back to Laur's comment, underli ned:
"Both UL levels and I EC | evels...Underwiters Lab
and I nternational Electro-Technical Conmm ssion
| evel s were used for this validation, as shown
on...page 9, the Advanced Taser is well within
internationally accepted electrical safety
standards. "

So sane docunent, Your Honour, page 9.
There's the graph. And he lists the I EC 479
t hreshol d, and what's cut off is the UL standard.
And those are the two markings, the dotted |ine
and the one to the upper right. And you'll notice
where the Advanced Taser is in red. That |ocation
is 162 mllianps. Wat was the threshold for VF?
75 to 100 m |l lianps.

There's another thing on this chart. This is
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a chart that TASER presented not once but twice in
their material. Here's the second tine that they
publ i shed this again the next nonth, in February
2000, in a presentation Rck Smth gave to
Nat i onal Defense Institute Association, and you'l
see where the old stun systens and the new ones
is. Again, it's 162 mllianps.

| want you to notice the axes. The verti cal
axis is the body current. The horizontal axis is
the pulse width. This is the IEC 479 that he was
referring to, and the IEC 479 is the effects of
current on human beings and |ivestock. Now, |
don't have a pointer with me but -- thank you very
much. If you'll 1ook, body current's down here on
the 1EC 479. It's down there. Duration is up
here. Look at the thresholds for safety, the

direction it's going. Now I'Il go back to the
graph they did. And whether it was intentional or
accidental, | don't know. But | do know these

axes were changed, but the direction of the
t hreshol ds were not. And what this shows is that
it's well below the thresholds of VF, as they
stated. Wen you plot 162 mllianps, it's right
up in here. And if you |l ook at the notes for what
that is, AC-4 -- okay, here it is. Increasing
with magni tude and tine, you end up with VF and
cardi ac arrest.

Now, just so no one thinks that I'mout to
get them and any other conpetitor in this
i ndustry - because I'"'mnot. |'ve learned from al
of them- this is a docunent that was fromthe
HECCE report, the Human Effects Center of
Excell ence fromthe U S. Air Force, which Pat
Reilly, who was here on Mnday, actually was
involved in and sat in on all the boards. And
this says: "Conparisons of the M26 and X26 Taser
out put to these published VF thresholds" - he's
tal king about the I EC and Underwiters Lab - "have
been conducted by others.” Conparisons have been
conducted by others. "However, these conparisons
are not appropriate since the underlying dose
metric used in the devel opnment of these standards
is not directly conparable to the Taser waveform
and such conparisons are outside of the intended
use of the published standards."” Ckay? That |IEC
standard is used for every single electrical
device in the world that's manufact ured.
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Aside from-- this is the only one that isn't
referenced, and | have this docunent. It's from
their website. But the claimis made that "Aside
frommnor irritation and burning where the arc
contacts the skin, or extended application which
could interfere with breathing, there are no
el ectrical safety issues associated with pul se
wave devices." That was about 2002, | believe.
But | can get you that reference, Your Honour.

"Except mnor irritation or burning..."
Ckay? This is a photo and it shows second degree
burns over the left breast and this is a direct
result of a Taser discharge at cl ose range.

Anot her docunent -- and actually this is the
sane one that shows the graph. Rick Smth says,
and he signed that letter: "Significant pre-

rel ease nedical testing involving both ani mal and
human testing has provided strong and
substanti abl e evidence that the new EMD t echnol ogy
| eaves no lasting injury and that the risk of
fatality is extrenely small." Okay? Significant
pre-release -- and | e-mailed himand asked him
about this back in 2003-2004 because | wanted to
see the tests that he had done, and never got an
answer back. But if you go back to that one
website that |'ve listed, there aren't any studies
up there that indicate this.

Just anot her page fromtheir website early in
2000: "The energy stored in the Taser is dunped

into" -- this is significant. Gkay? Medical. VF
and acidosis. W covered VF already. Here's the
acidosis: "The energy stored in the Taser is

dunped into the attacker's nuscles at a pul se
frequency rate that tells the nuscles to contract
rapidly. The rapid work cycle instantly depletes
the attacker's bl ood sugar |evel by converting it
into lactic acid.” And that creates lactic acid
and acidosis. "Unable to produce energy for his
muscl es, his body becones unable to function.™
This is another one where the claimis that
it won't kill. And | have to say | wouldn't make
that claim | wouldn't make that claimon our
system and we're | ess powerful.
The graph below -- this is another one,
anot her where he's citing the sane graph that they
used on the website. And | thought this was
i nteresting because on Tuesday norning M ke
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Messi ne made the comment, never ever ever never
ever have we said Tasers are conpared to | etha
devices. Well, hmm-- Taser did. The technol ogy
"conpares quite favourably to the data in the sane
study concerning the .38 Special handgun." They
conpared it directly to a | ethal weapon. And
again, while all the field studies to date have
been conducted -- and this is in 2002. So the
question is: \Wat studies were done on the 26
before they were deployed? And the reason | bring
this up, Your Honour, is because | believe that
there was flawed net hodol ogy in how t he technol ogy
was brought to market in the late '90s and early
2000s.

This is a slide froman Arny presentation in
2002, and it shows that the mlitary bought into
the -- recognized the fact that these devices
cause lactic acid.

This, Your Honour, is a pretty interesting
docunent. This is what's called a HERB. It's a
Human Effects Review Board report, and these are a
couple of coments: "...the Board is concerned by
the clear |ack of unbiased, peer-reviewed
scientific evidence of Taser effects and
effectiveness...” Next: "...investigate
Taser" -- they suggest investigating "...Taser
effects in a thorough, peer-reviewed unbiased risk
characterization of the device. This will address
t he i nadequate scientific evidence of the risks
posed..." That's 2002. "...it nust be enphasized
that there is little, if any, peer-revi ewed
scientific evidence that corroborates these vendor

provided findings." "In fact, no nechani sm of
action for the Taser effect is clearly
understood." "Devel opnent of the Taser appears to

be based on serendi pitous findings and trial and
error, as opposed to well-defined scientific
i nvestigation."

And finally: "...electrical shock induced by
the Taser may result in acidosis... They
hypot hesi ze this condition may" -- and he's

tal ki ng about the Sticky Shocker study from' 99.
"They hypot hesize this condition nmay precipitate
or contribute to cardiac arrest or fatal
arrhythm as particularly in subjects taking
drugs..." The reason the | ow power systemwent to
a hi gh-power system was because | aw enf or cenent
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wasn't getting the proper effect on individuals on
PCP or cocaine. Wll, the problemis, one of the
first systens in the body, when you go on an

al ternative substance like that, is your sensory
nerves are shot. They don't feel. So the subject
doesn't feel anything hinself but his body

chem stry, blood chem stry, is changing. And the
officer's going, "This thing isn't working. |
need to stand on this thing. | just need to pul
it again.” And then you end up with unintended
consequences.

Again, this is fromthe HERC. Now, the HERC
was a document that was -- the report that was
done after the HERB. The HERB suggested that a
HERC be done. And this is real interesting. This
is fromthe summary: "Several data gaps were
identified in the data evaluation. These gaps
i nclude the biological basis of Taser effects,

appropriate dosinetry" -- what's dosinetry? You
hear a |l ot of tines people going, "Hey, these
things are safer than Tylenol." Okay. But at

| east Tyl enol gives you a prescription and a dose.
They tell you how nmuch and how many over how | ong.
Okay? That's what it's saying. "...appropriate
dosinetry, and the inpact of environnental - and
scenari o- dependent vari ables on the induction of
effects.”

"Avail able I ab data are too limted to
adequately quantify all possible risks of VF or
seizures..." This is in 2005. But |aw
enforcenent was told in '99 that it was safe by
Sergeant Laur and by the manufacturer.
"Limtations in the exposure and incidence data
for sone infrequent events, and the need to rely
on a dat abase of case reports conpil ed by
manuf actures..." That's what they recogni ze, was
there was limtations. This was really a
literature review. And | know that because |
corresponded with the HECO and t here was not one
scientific study that they did for that report.

And Your Honour, all | wanted to do was
understand the system so | asked. And this is
what | found out. Here is where you start.
ldentify the effects of the device. And you know
what? They didn't know themall, but let's give
themthe benefit of the doubt. Let's say you do.
Dose response data. Well, they just told us in
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the summary that it isn't there. So if it's not
there, where do you go? Threshold. Wll, they
just said that in the summary. It wasn't there.
So where do you have to go? Back to nore
research. That's why | think these things were
depl oyed prematurely.

Dose response curves. There are no dose
response (sic). They said that. And this is
basically the conmmander's brief summarizing the
HECO report. And |I'mnot going to bore you guys
because | don't have a real great reading voi ce,

but you can see, devel op a dose response -- how
many? How long? And that's really ny issue with
these devices. |If you're going to deploy these,
you have to put a limtation. |If you don't know

what the dose response is, you have to limt it.
|f you don't, that's howit's abused. And that's
what the public has issue with. That's what |
have issue with as a manufacturer

Determ ne the effect of EMD on respiration.
Ckay. So you've got a subject. He's already on
sonething or not. He's under the threat of going
to jail, so he's rocking. He's probably been in a
fight or knows he's going to be in a fight, so his
heart rate' s el evat ed.

THE COW SSI ONER: W have all this, sir.

A kay. Okay, Your Honour. I'msorry. This is a
letter fromthe External Panel for the |Independent
Peer Review, and Your Honour, |'d be surprised if

you had this. The panel, when they got done with
t he HECO, even though the HECO was specifically
for, inthe title, the M26 and the X26, they only
felt confortabl e acknow edgi ng a statenment on the
M26, not the X26. And the reason for, 98 percent
of the data that was reviewed was on the M6, not
t he X26.

This is aletter fromthe United States Arny
in 2005. It's a neno that went out to the Arny,
every command, saying you don't Taser in training
because of health effects.

Pot omac Policy Institute, 2005, we co-hosted
that, ny conpany co-hosted that, and | absolutely
objected to the final report. And here's why.
They coul dn't define "appropriately,” how many and
how I ong. They couldn't do it. It hasn't been
done because the research hasn't been done.

This is the I ECP, very well respected.
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Here's the first line: "This executive brief is
an initial analysis...focusing not on the
technol ogy...but on the managenent..." That's

trying to develop a policy fromthe top dowmn. And
W t hout the science, you can't do it with this
t echnol ogy.

You' ve seen this before, Your Honour. The
only thing I want to point out in here is that,
again, Mke Messine on Tuesday said: W don't
conpare these to lethal devices. Wll, Dr. Butt
did. Dr. Butt, he said these are great to use
instead of a firearm where the alternative could
well be a firearm That was a nedi cal panel that
M ke Messi ne had been tal ki ng about on Tuesday.
Here's the first sentence in that study after the
list of doctors: "The purpose of this panel was
not to draw concl usi ons about the safety of the
Taser or other CEDs" but to tal k about issues
rel ated, nedical issues.

W are -- hhrm W are. There are new
studies, and it's not one individual sponsored
study. There are multiple groups finding VF in
animals. And |I've heard the comment, "Well, why
do you do an extended 40-second charge?" And you
know why you do that? It isn't because that's how
you're going to use it inthe field. It's because
when you do that, you're going to be able to
measure the contraindications in the body, in
ot her words what's the nost sensitive part of the
body that's affected by the technol ogy. Wat
changes fastest?

Ckay. And electrical -- a lot of that was
covered in the nedical just because of the VF, and
this is alnost over. Again, the thresholds are
for currents between 75 and 100 m Il ianps, and so
the output of the device should be bel ow that.

We need a standard for nmeasuring these
devi ces, and here's why. There's a nunber of
devices out there and there's nore comng. ETL
admtted that there's no widely accepted neans of
measuring these. So that's one of the things that
we shoul d do.

So how do you neasure these? There's a whole
bunch of different ways, and the proper way is
RVS, and it's not RVS average. It's root-nean-
square. And the reason for that is the root-nean-
square is the formula by which you can turn an
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irregul ar, danpened sinusoidal AC waveform which
i s what these devices put out, and you can convert
it to a DC equivalent. And fromthe DC
equi val ent, we know how it affects the body. It's
measured in mllianps. That's not how sone
manuf acturers are advertising their devices. This
is the old way, where they did it for the M6 and
the X26. Both of those are over the threshold for
VF. The new way they're neasuring, if you go on
their website now, they're doing what's called an
average, which does not apply. Because it's the
peaks in these waveforns that are dangerous, not
t he average.

Okay. Just anot her exanple of not listing
t he body current, the electrical output.

So neasurenent devices. Al 1'mgoing to say
isit's a shame that a | aw enforcenent agency w ||
get one of these in 1999 and still be using it in

2008 and never tested the electrical output. They
do it for radar guns. They do it for
defibrillators. Wy wouldn't you do it for this,
especially if they're over the threshold for VF?

Qper ati onal concerns. Your Honour, the
medi cal and the el ectrical considerations, they
really do have an effect on the use of force
par anet er s.

Modi fy restraint procedures. Like Mke
tal ked about - and that was wonderful - there
needs to be periodi c neasurenent.

Policy concerns. Placenent on the force
continuum  Standardi zed reporting criteria we've
tal ked about. There needs to be a devel oped
medi cal exam ner protocol, because | have an
issue -- | really do. Wen these devices are used
and there is a related death, the first thing that
shoul d happen is that device should be sent to the
MEs or sonewhere for an electrical output
verification to make sure it's within the
manuf acturer's specs. That has not been done. To
my know edge it's been done one tine.

So conclusions. |In 1999, Darren Laur said
that, "To say that Taser technol ogy has been over
studied is an understatenent.” In 2005, Mark
Wobl e said, "Understanding the human effects of
non-| ethal technology is fundanental..." And Pat
Reilly on Monday said, "W don't have enough
information available..." to determ ne certain
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t hr eshol ds.

Mlitary, |aw enforcenent and researchers
need to cone to a consensus on the definition of
appropriate use and how to get there. Mlitary,
| aw enf orcenent and researchers, there needs to be
oversi ght on the devel opnment and technol ogy of the
energent technologies. And the mlitary, |aw
enforcenent and researchers need to cone to a
consensus on the standard reporting procedures.

And Your Honour, |I'mjust going to hunbly
submt that there's really three options as far as
t he technol ogy and recommendati ons. Nothing can
be done at all, a sinple review and status quo and
things are great. O we can el evate the
technol ogy on the force continuumso that |ess
uni nt ended consequences -- so it's not such a
casual use, and paraneters are put on the use
until science can identify what those paraneters
should be. O there can be a suggested or
recommended call for a noratorium

And that's it, Your Honour.

THE COW SSI ONER: Wl |, sir, thank you very nuch for

taking the trouble of doing that. Very mnuch
appr eci at ed.
Yes, sir.

( PRESENTER EXCUSED)

THE COW SSI ONER: Now we're going to adjourn to the

Wbsk Centre on Monday norning at ten o' clock

( PROCEEDI NGS ADJOURNED TO MONDAY, MAY 12, AT
10: 00 A M)



