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Openi ng remar ks by the Comm ssi oner

Vancouver, B.C.
May 5, 2008

THE COW SSIONER:  All right. Good norning everybody

and welcome to this first public forum M nane
is Thomas Brai dwood and | amthe sol e conm ssioner
appoi nted under the B.C. Public Inquiry Act. Wth
me today are ny Conm ssion Counsel, Art Vertlieb,
Q C., and Associ ate Comm ssion Counsel, Patrick

M Gowan.

| expect that all of you and nany people
i ndeed around the world have seen the video
recording of the incident at the Vancouver
International Airport |ast October the 14th,
during which an officer of the Royal Canadian
Mount ed Police used a conducted energy weapon
agai nst M. Robert Dzi ekanski, who died within
m nutes thereafter. Public reaction to the events
at the airport was i medi ate and i ntense.

At a nore general |evel, concern was
expressed about the deploynent and use of
conduct ed energy weapons by policing bodies in
British Col unbi a.

In response to this public concern the
Provi nci al Government appointed nme to conduct two
Separate inquiries under the Public Inquiry Act.

A "hearing and study" conm ssion, which wll
commence later this year, will inquire into and
report on the death of M. Dziekanski. | am
mandated to provide his famly and the public with
a conplete record of the circunstances relating to
his death and to nmake any recommendations that |
consi der necessary and appropriate. The main
focus of that inquiry will be evidentiary hearings
in which witnesses will testify under oath and be
subject to cross-examnation. | am not authorized
to make findings of civil or crimnal liability,
but I may nmake findings of fact based upon the

evi dence that | hear.

The second inquiry that brings us here today
is very different in nature. Under the Public
Inquiry Act it is a described as a "study"
comm ssion. | have been instructed to inquire
into and report on the use of conducted energy
weapons by police officers, sheriffs and
aut hori zed persons under the Corrections Act and
to make recommendations on two matters: the
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appropriate use of conducted energy weapons by
such persons in the performance of their duties,
and the appropriate training or retraining of such
persons in their use of conducted energy weapons.

For those of you who would like to see the
exact wording of the ternms of reference, or would
like nmore information on these inquiry activities,
pl ease go to the website, www. brai dwoodi nquiry. ca.

| should say that while | use the term
"conduct ed energy weapon”, the conducted energy
weapon used at the Vancouver International Airport
i nci dent on October the 14th, and only such weapon
aut hori zed for use in British Colunbia, is nmade by
TASER | nternational of Scottsdale, Arizona.

G ven the public concern about and the public
interest in the use of conducted energy weapons,
am determ ned to nake the inquiry activities and
process as public and as transparent and as
accessi bl e as possi bl e.

Over the next three weeks we will have 14
days of public hearings, of which nore than 40
i ndi vi dual s and organi zations w || nake
presentations. This will include experts on
various nmedi cal and scientific issues,
representatives of police force, and non-
governnment al organi zations with a | ong-standi ng
interest in the use of conducted energy weapons,
such as Amesty International, the B.C. Cvil
Li berties Association. In addition, | |ook
forward to hearing from nmenbers of the public
about the issues arising fromthe ternms of
ref erence.

| f the 14 days we have schedul ed are not | ong
enough, we wll arrange further public foruns a
little later.

For those who will not make oral
presentations, but would like to express their
views on the issues before the inquiry, |
encourage such people to prepare a witten
subm ssion and forward it to the inquiry office.

Pl ease do so, if you will, as soon as it is
conveni ent but disregard the April 15th deadline
noted in our website.

In addition to these public foruns, the
inquiry's research teamis engaged in an anbitious
series of projects, exam ning the | egal franmework
i n which conducted energy weapons are used, each
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police force's rules, policies and procedures,
training and retraining, and nunmerous scientific
and nedi cal issues.

In order to devel op a cl ear understandi ng of
how frequently and in what circunstances conducted
ener gy weapons have been used in British Col unbi a,
we w il reviewincident reports fromall police
forces. W wll canvass other Canadi an and
foreign jurisdictions to |l earn as nmuch as possible
about their regulatory regines, training and usage
of conducted energy weapons. W will review
recent published reports from other public bodies
and inquiries on the use of conducted energy
weapons, and we are nonitoring the work of several
ot her contenporaries' inquiries across Canada. As
you will see, we have a lot to learn and an
anbi tious consultation and research program

The key el enent of our work is hearing your
views about the two issues that | aminstructed to
make recommendati ons about: (1) the appropriate
use of conducted energy weapons, and (2)
appropriate training and retraining.

| would Iike to coment about two aspects of
the Terns of Reference for this study conm ssion.
First the terns state that | amto submt ny
report to the Attorney CGeneral by June the 30th,
2008. G ven our public consultation schedul e and
the conplexity of the |legal and research issues
involved, it has becone clear that such date is
unrealistic. | have witten to the Attorney
Ceneral, requesting an extension until later this
year, and | remain hopeful of a favourable
response.

Second, the Ternms of Reference direct nme to
inquire into the use of conducted energy weapons
by "Constables of police forces of British
Col unmbi a other than the RCMP'. As you may know,
el even municipalities in British Colunbia are
policed by nunicipal police forces. The renainder
of the province is policed by the RCMP under
contract with the Province. Because the RCWP is
regul ated federally, a provincially appointed
inquiry such as this one has no authority to
inquire into the RCMP' s adm ni stration or
managenent. It is for that reason that the terns
of reference exclude the RCWVP.

Having said that, it would be regrettable if
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the RCWP played no parts in this inquiry process.
About 70 percent of British Colunbians live in
areas policed by the RCMP. And the events of
Cctober the 14th in the Vancouver Airport took
pl ace in the Municipality of R chnond, which is
policed by the RCMP. But | am pleased to report
that as a result of consultations that ny team and
| have had with the RCMP, they have agreed to
participate in all aspects of the study
conmmi ssion's activities.

That brings us to today's public forum
This is primarily an educational process. These
proceedi ngs are not adversarial in nature.
Presenters will not be required to testify under
oath, and the proceedings will be as informal as
the circunstances permt.

Comm ssion counsel will |ead each presenter.
If time permts, | wll adjourn after a presenter
has given his main presentation and anyone
interested in asking a question by way of
clarification can speak to counsel and they w |
do that on your behalf, again as tinme permts.

Now | invite M. Vertlieb to outline who we
expect to hear fromover the next three weeks, and
begin indeed with the first day's presenter. Yes,
M. Vertlieb.

OPENI NG REMARKS BY MR. VERTLI EB

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

Just for reference, | just wanted to state
the proceedings this week will be here in this
hotel, May 5 to 9. And then starting next week,
May 12 to 19 at the Whsk Centre for D al ogue on
Hastings Street here in Vancouver. And then the
third week, starting on the Tuesday, May 20 to 23
will be at the Federal Courthouse at 701 \West
Ceorgia. Sessions wll start at 10:00 a.m in the
nor ni ng, and afternoon sessions at 2:00 p. m

Now, in terns of the methodol ogy, M.
Comm ssi oner, in accordance with your instructions
this is what we have done. First, we have
attenpted to neet the presenters who wish to cone.
Secondly, we have made it clear to themin
accordance with your instructions, that we are to
accommodat e their schedules. The participation as
you have stated is voluntary. The events are to
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be non-adversarial, and so we have gone out of our
way to accommobdate schedul es, and that neans that
scheduling is in a state of flux continually.
VWere we m ght have thought someone woul d cone
tonmorrow, that may have to be changed, and there
w Il be those sorts of changes to accommbdate the
conveni ence of your presenters.

W have al so inforned the presenters and
counsel, where applicable, that there will not be
cross-exam nation of the presenters, and that if
any party wants an area to be questioned, that
that will be dealt with by nyself and M. MGowan.

Now, al so in accordance with your mandate, we
have endeavoured to make sure that the differing
points of view on this subject are going to be
presented to you and form part of the record.

We al so, in accordance with your
instructions, have invited the different police
agencies that will be comng to present fully and
fairly their view about this equipnent, this
weapon, and also to relate to you the stories of
use where they feel it has been an advantage to
have this type of equi pnent avail abl e.

We have endeavoured to make sure that al
presenters will realize that there is no
preconcei ved agenda, no preconcei ved notion, and
that it is a totally open and fair event. The
at nosphere we have encouraged our presenters to be
informal, and we have al so done everything we can
to make all nmenbers of the public feel welcone and
we hope that will maintain throughout.

Now, in accordance with your instructions, we
just want to let you know that there have been
notices in newspapers around the province inviting
all interested parties and groups who wi sh to nake
subm ssions to do so. To date we have
accommodat ed everyone's request that has wanted to
make a witten presentation or oral presentation.

We, as counsel, and with our research team
have sought a full review, and in that review we
have connected with people with expertise that
have been suggested by police forces. W have al so
| ooked for people with expertise based on our own
research efforts and those people will be com ng
to present.

Now, in terns of the categories of
presenters, | just want to outline these briefly
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for you, M. Comm ssioner, and then we will go
into a bit nore detail. W have six main
categories of presenters. The first category we
call the "Law enforcenent"” people. And the second
category is the "Manufacturer”, which is TASER
International. The third will be "Medica
experts", neaning physicians, nen and wonen of

medi cal training. The fourth category wll be

"Non- nedi cal experts"”. The fifth category of
presenters will be "Technical experts”, and then
the last group we call "Interested groups and

i ndi vi dual s".

Now, I'd like to give you, M. Conm ssioner,
a breakdown of these categories, and the
anticipated presenters, based on the | atest
information available to M. MGowan and nysel f.

"Law enforcenent" presenters, there are a
nunber, | will just outline those for you briefly
now. W have Constable M ke NMassine, who is the
Program Coor di nator for Conducted Energy Wapons
in Victoria. Next we have Peter Coul son, who is
Warden of the North Fraser Pre-Trial Centre.
Next, Sergeant Clive MIligan, he is the Sergeant
in charge of training, Vancouver Police
Department. Nunber 4, Constable Tanmmy Hammel |,
she is the Electronic Control Device Coordinator
for Vancouver Police Departnent. Dan MLachl an,
he is Firearns Training Oficer, South Coast BC
Transportation Authority Police Service. Wth him
wi |l be Bob Huston, who is the Inspector in
Charge, South Coast BC Transportation Authority
Police Service. He will sinply be attending.
Next, Paul Corrado, he is the Superintendent,
Strategic Qperations and Security, Sheriff
Services. Next, Sergeant Joseph Spindor, New
Westminster Police Departnent. Chief Constable
Ji m Chu, Chief Constable Vancouver Police
Departnent. Chief Constable Ji mCessford, Delta.
Chi ef Constable Dan Maluta, Nelson. Chief
Constabl e Bill Naughton, Victoria. Deputy Chief
Bob Rich, he is Deputy Chief in Vancouver. He is
the President of the B.C Association of Minicipal
Chiefs of Police. The RCWP wll attend. W don't
know the names of their presenters. W have Staff
Superintendent M ke Federico from Metro Toronto
Police Service. And we have Assistant Deputy
M ni ster Kevin Begg, Mnistry of Public Safety and
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Solicitor General.

Next under the "Manufacturer"” we are going to
have Tom Smth. He has asked to be here. He is
the Chief Executive Oficer of TASER International
and he wi shes to have Dr. Ho, an Energency Room
physi ci an, cone as well to present.

Now, the "Medical experts" generated by the
wor k of your conmm ssion, | wish to outline those
now. We have Dr. Christine Hall, an Energency
Room physician fromVictoria; Dr. Joe Noone, a
psychiatrist here in Vancouver; Dr. Charles Kerr,
a cardiologist in Vancouver; Dr. Mke Janusz, a
t horaci c surgeon, a heart surgeon from Vancouver
Dr. Zian Tseng, a cardiologist from San Franci sco;
Dr. Lu Shawohua, a psychiatrist from Vancouver
Dr. Mael or Vallance, a psychiatrist, Vancouver
Dr. John Butt, a pathol ogi st, Vancouver, and
lastly in the nedical category, Dr. Keith
Chanbers, an epi dem ol ogi st.

"Non- nedi cal experts" we have Dr. M ke
Webster, a psychol ogist with expertise in crisis
managenent and police procedures. W have John
Ki edrowski, a crimnol ogi st, who has been enbarked
on the study of this conducted energy weapon for
t he Comm ssioner of the RCMP. And lastly we have
Paul Kennedy, he is the RCMP Conpl aints
Comm ssioner. Now, M. Kiedrowski cannot attend
until June, and M. Kennedy cannot attend until
June when his final report as RCMP Conpl aints
Comm ssioner will be avail abl e.

"Techni cal experts", we have Pat Reilly, who
will be the first presenter today. He is an
el ectrical engineer. W have Dr. John Wbster,
who will be presenting this afternoon. He is a
bi omedi cal engineer. And we have Dr. Pierre
Savard from Montreal. He will be presenting |ater
on. He is a bionedical engineer, as well.

Now, under the category, M. Conmm ssioner,

"Interested groups and individuals". Fromthe
Canadi an Mental Health Association there will be
three presenters before you: Dr. Nancy Hall, Bev

GQutray, who is the Executive Director, and a Cam a
Weaver. W have a presenter from Amesty
International, Hilary Hones. W have fromthe
B.C. Gvil Liberties Association G ace Pastine,
who is the Litigation Director. W have Caneron
Ward. He is counsel for the Bagnall famly, which
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is involved in litigation arising out of the death
of M. Bagnall. W have Walt Kosteckyj, who is
counsel for Ms. Cisowski. M. Kosteckyj is here
today just to observe. He will be presenting
|ater in your proceedings. W have Catherine and
Joseph Gal |l agher. W have Jude Swanson, J. Page,
Errol Povah and Ken Stethem and Randy Puder,

i ndi vi dual s who wi sh to present to you

Now, in closing at this point, | just want to
tell you, M. Comm ssioner, and for the benefit of
peopl e attendi ng, because of the scheduling and
t he acconmmodati on of people's schedule, there wll
be days when we will be not in session for the
entire day.

We al so recogni ze that during the course of
t hese presentations and foruns, there may be
others who wsh to cone forward and we wll do
everything in our ability to accommbdate that.

For that reason we are going to try to keep the
proceedi ngs as fluid and ongoi ng as possi bl e.

You have al ready nentioned the request for
t he extension, and | have nentioned to you that if
that is granted, then we would be able to have the
benefit of presentations from M. Kennedy and M.
Ki edrowski, both from Gt awa.

And to all of those present, at any tine if
there are any questions or areas that we can
assist, it is the Comm ssioner's wi sh that al
peopl e feel welconme to these forunms, it is for the
peopl e of this province, and feel free to contact
M. MGowan or nyself.

So, M. Comm ssioner, that is the opening
outline of where we hope to be going over the next
few weeks.

THE COW SSI ONER: Thank you very much. Let's begin.

MR. VERTLIEB: M. Conm ssioner, our first presenter is
J. Patrick Reilly. M. Reilly, would you pl ease
cone forward and just sit at the presenter's
tabl e.

J. PATRI CK REI LLY, a Techni cal
presenter.

QUESTI ONS BY MR VERTLI EB

C Now, M. Reilly --
THE COWM SSIONER: | believe it's Dr. Reilly, is it
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not ?

MR. VERTLIEB: It actually is M. Reilly, sir.
THE COW SSI ONER: All right.
MR. VERTLI EB

C

> O > O

Now, M. Reilly, your first degree is from 1962,
the University of Detroit out of Detroit M chigan
VWhat was that degree, sir?

That was in Electrical Engineering.

And then you continued your university studies at
George Washi ngton University?

Yes, | received a Master's Degree in Electrical
Engi neeri ng and Applied Science.

And since your first degree in 1962, what have you
been doing career-wi se all these years?

Well, for nost of those years | spent nost of ny
career working at the Johns Hopkins University
Appl i ed Physics Laboratory, during which tine |
wor ked in a nunber of scientific disciplines doing
various types of research. And in a later part of
my career | began doing private consulting in
areas that were not being supported at the

| abor at ory.

And just tell us briefly about Johns Hopki ns
University. What areas is it particularly known
for in the academ c worl d?

Vell, it's really nmulti-disciplinary. The Applied
Physics Laboratory has a staff of close to 4,000
peopl e today, probably 3,000 when | joined it.
They work in a nunber of disciplines. At the tine
a lot of the work was supported by the Depart nent
of Defense, but there were al so many ot her

di sci plines, including space work, bionedical

studi es, environnental studies, and | participated
in a nunber of careers during ny tenure with Johns
Hopki ns Uni versity.

During those years you have published extensively,
as reflected in your resune, that you have been
the recipient of nunerous awards for your
publ i cations and your research?

Yes.

You are still active in the field even after al
t hese years?

Yes. | continue to have a part-tine appoi ntnent

wi th the Johns Hopkins University, but |I focus in
my private consulting on the type of work which is
really ny first love, and that is bioelectricity,

the effects of electricity and el ectronagnetic
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energy on living things.

C In 1998 you were elected as a Fellow of a
prestigi ous organi zation in your field. Tell us
t he organi zati on.

A Well the organization is the Institute of
El ectrical and El ectronic Engi neers known as |-
Triple-E and it has an international nenbership of
sone 200, 000 individuals spread across the gl obe,
and a snall percentage receive the award as
designated as a Fellow of the I-Triple-E.

C And you were designated a Fellow for furthering
the state of know edge concerni ng human reactions
to electric current and el ectromagnetic fields
with application to nedical devices, human hazards
and safety standards?

A That's right. And, yes, | spent a lot of ny
career looking at electrical safety and |I've been
very extensively involved with standard setting
organi zations through the I-Triple-E and ot her
i nternational organizations, as well.

C Now, when did you first study the inpact of
electricity on humans?

A Well, | began that work in the md-'70s, and
that's when | began working with a group that was
newly formed at our |aboratory in response to
public issues and very public concerns about our
use of energy. At the tine energy was in short
supply, and environnental issues were becom ng
into the focus of the public m nd, and our
| aboratory decided to start an environnent al
group, looking at the effects of electrical
production on the environnent, on people, and it
was then that | began studies of effects of
electricity on human bei ngs.

And the purpose of that work was ultimately to
assi st in what way?

The work was fronted by the State of Mryl and,
that's the state | reside in, and it was to set,
to determ ne an environnental assessnment of the
i npacts of power facilities in Maryland. And ny
role in that was to | ook at effects on people,

el ectrical effects on people. The focus or the
pur pose of that was to be able to | ook at various
proposal s of power facilities and to advise the
State of Maryland, the Public Service Comm ssion
on environnental inpacts, and in sonme cases
mtigating nmeasures that m ght need to be taken
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>0

i nto account.
You continued study in the field of electricity
and the inpact on humans through the 1980s?
Yes, | did, and that was as a result of ny
i nvol venent in this environnmental work | realized
that | needed to understand the effects of
electricity on people at a very fundanental |evel,
and | eventually was able to gather the support
and funding through -- by the way, supported
jointly between the Canadi an El ectri cal
Associ ation and the State of Mryl and, doing
research on people. The effects of electricity,
el ectric shock on people with human vol unt eers,
and studying | evels of discharges, electrical
di scharges to people even up to painful |evels.
What was the purpose of that work?
The purpose was to try to understand the
boundari es of when an electrical stinmulus wuld be
unaccept abl e, and where you m ght need to take
certain mtigating factors into account in
devel oping electrical transmssion facilities.
And t hose standards would then be devel oped to
protect the public?
To protect the public, exactly.
Can you give a sinple exanple of one of the ways
your work woul d have protected nenbers of the
public, and | amthinking here of right-of-ways
and el ectrical lines over right-of-ways.
Yes. High-voltage power transm ssion |ines create
what we call an electric field, and under a high-
vol tage power transmssion line the electric field
can be quite intense and it can cause electric
shock to people who carry out sone activities, and
in sone cases within the right-of-way, and in sone
cases off the right-of-way.

For exanple, you could find that if there was
a fence wire that was paralleling the right-of-
way, but perhaps on private property, under some
conditions of how that fence wire was constructed,
it could create an unpl easant electric shock to
sonmeone who touched it. And so that would be a
case where we mght recommend to the Public
Service Comm ssion that the utility conpany, for
instance, a mtigating factor would be to ground
that fence wire in a way that that shock woul dn't
happen. So that would be an exanple of an
appl i cation.



OCO~NOUITRAWNE

12
J.

Patrick Reilly (Technical presenter)

Questions by M. Vertlieb

We had a nunber of hearings, Public Service
Comm ssi on hearings where we went into issues just
i ke that.
Briefly tell us about your work with MRl testing.
We all hear about MRIs in the nmedical world and
i ndeed sone of the people here in this room may
have had an MRl for injury. Wat have you done in
that field?

THE COMWM SSIONER:  Just a mnute. Wat is an MR ?

A

kay. The "M in MR stands for "magnetic", it's
magneti c resonance imaging, and it's a technol ogy
t hat has been around for a couple of decades now.
But you are put into a chanber with a great big
appar atus around you and by applyi ng nmagnetic
fields, electromagnetic fields to your body, the
doctors can receive a picture, a very clear

pi cture of what is inside your body, the organs,
how t hey are, the appearance of the organs. It is
much nore detailed than an X-ray woul d ever give
you and it doesn't have the hazards of X-rays. So
many of us have undergone MRIs at one tine or

anot her .

So the word "M stands for "magnetic"
Magnetic fields and electric fields are aspects of
electricity. So when you are inside of an MR
machi ne, you are inmmersed wth el ectromagnetic
fields. Those fields cause electric currents to
flow in your body, even though there are no wires
touchi ng you. And under the right conditions
those magnetic fields and electric currents that
are induced in your body can under sone conditions
be unpl easant, can under sone conditions be even
pai nful, and under really intense fields could
even be danger ous.

So ny role, | first started, | was engaged by
the Food and Drug Administration in the United
States to develop a scientific background from
whi ch they produced the first standards on public
exposure to nmagnetic resonance i nmagi ng procedures.
And then they funded nme to do a second nore
detailed study. And that second study was | ater
adopted by the International Electrotechnical
Comm ssion as their standards for public exposure
during MRI. And that's used in Europe, the | EC
|EC, it's an organization that applies to mainly
Europe, but it's also recogni zed by ot her
countries.
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MR. VERTLI EB

C

A

Let's nmove to your work with Taser, the conducted
energy weapon. Wen did you first work in that
area and how did it conme about?

Vell, | was first called on mainly because of ny
reputation in electrical safety. | was invited by
a group, a research group under the U S. Arny, and
they were interested in the safety and efficacy of
el ectrical weapons |ike Tasers, but they weren't
necessarily Tasers, but they produced electric
shock like a Taser. And the idea was that they
were interested in was to have sone non-|etha

met hod of dealing with possibly dangerous peopl e
or belligerence, or other categories where they

didn't want to have the risk of killing soneone,
but they still needed to incapacitate themin sone
way. So | was called in there. | did sone

studi es and the kinds of things we |ooked at were
simlar to the principles that are used in Tasers.
And specifically to Taser, you have a report that
was published in May of 2004. Does that reflect
the first work that you had done specifically with
this Taser device that will be discussed here in
this forunf

Yes. That was a conmm ssion that was forned
jointly and funded by the Departnment of Defense in
the U S. and the Departnent of Justice, and it was
to do an assessnment of nmainly safety but we al so
treated efficacy, but safety was the prine focus,
of Tasers. And there was a report issued, one
version of which was public rel ease and anot her
version of which had a limted distribution, not
avai l able to the general public.

And the two things that you focused on, what were
the two areas or two questions that you were
wanting to consider at that tinme?

Well, the things where ny expertise canme into play
and where | wote a major chapter was first of al
to explain the nechanisns of interaction between a
Taser and the human body. That was one of ny
roles. And then to make inferences about

potential hazards or things that could go w ong,

or under what conditions mght this hurt sonebody
or possibly even kill them Those were the kinds
of things that | was addressing. And | was
addressing those from a background of theoretical
nodel s which | had devel oped and which are quite
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wel | -docunented in ny book. | have a book on this
subj ect, and al so reference to many, many
experinments, studies that were done with ani mal s
and humans and so on. | have in ny book probably
a thousand references that | have reviewed, in
addition to ny own personal research

C And fromthat work what did you conclude in terns
of effectiveness and hazard?
Vwell, at the tinme, now, we knew a |lot | ess than we

do now, there weren't near as many studies as
there are now. But at the tinme | concluded that
the use of Tasers, that there were hazards, but
that they were rare and that you could not rule
out the possibility of affecting the heart and
possi bly even causing a fatal incident. But that
if that were to happen, the probability of it
happeni ng woul d have to be very small, but that
you could not rule it out. And that also you had
to consider other possible injury nechani sns that
m ght be possible. So the conclusion was that it
was not a benign device, but had a snal
probability, at |east that was the best estimte
at the time, but it had a | ow probability of
causing injury or even conceivably death.

C And that is in '04 that you were witing?

A Yes.

C Since then there has been nore research you are
famliar with?

A Yes. And that research, | think, reinforces that
opinion | had then, and | amgoing to go into that
t oday.

C Thank you.

A | will go into quite a bit of detail on various

| aboratory studies and ot her kinds of data rel ated
to the use of Tasers.

MR VERTLIEB: Wll, | think with that, M.
Comm ssi oner, we have given you a good sense of
M. Reilly's background. Perhaps, M. Reilly, you
can now enbark on your presentation and feel free
to...

THE COW SSI ONER: Yes, thank you very nuch.

PRESENTATI ON BY MR, REILLY, "Bl OPHYSI CAL RESPONSES TO
ELECTRI CAL STUN WEAPONS":

A Thank you, M. Conm ssioner. And if you don't
mnd, | mght just nove around a little bit. So
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the title of the talk is "Biophysical Responses to
El ectrical Stun Wapons”. And stun weapons is
kind of a generic term but when we tal k about stun
weapons, really the one that's in use nostly is

t hat one produced by TASER I nternational .

Let's go to the next slide.

These show two products that have been w dely
used by police departnents across the world. Two
weapons produced by TASER International. The
upper gun device is called their M26 and then you
can see there's a smaller version that's a nore
recent one, lighter weight, and that's called the
X26. And these are both in use by police
departnments, but | think the X26 is probably nore
popul ar today.

And what happens when a police officer
engages a subject, he points the gun at the
subject and it paints a | aser dot on the subject,
just like this |laser pointer | have in ny hand.
point it at the screen, you can see the red dot.
And that gives the officer an aim point, so that
his objective is to put that dot somewhere on the
torso, upper part of the torso. He pulls the
trigger.

And what happens is that at the end of the
gun, there is a cartridge at the end of the gun,
we can see it in the diagram in the photo here,
two little cartridges, those can be renoved. And
i nside those cartridges is a coil of wires and two
darts. | will show pictures of that a little
|later. And they are propelled by a charge of
conpressed nitrogen. They don't use gunpowder,
but it's conpressed nitrogen. They fly through
the air and trailing wires, and they strike the
subj ect sonewhere on the body and you really need
two contacts in order to conplete the circuit. So
there is usually an upper wire, an upper dart, and
a lower dart that are sent to the subject.

And electricity is generated inside the gun
and it produces a series of current pulses, and |
w Il describe what | nean by that shortly. And
they flowinto the subject. They flow between the
two contacts.

Typically a subject loses their ability to
control their nusculature. They frequently tense
up, and they cry out, the subject will fall down
usually, and the intent is to incapacitate that
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subj ect, to nmake the subject unable to carry out
physi cal activities that the police find
probl emati c.

Ckay, let's look at the next slide.

This is an expl oded view cutaway of the
Taser. You could see the two darts shooting
through the air with the wires on them and on the
tips, you can just barely nake it out in the
photo, there are two projectiles that | ook |ike
strai ghtened-out fishhooks. They have a little
barb on the end and they're, oh, about three-
ei ghths of an inch long, about a little under a
centinetre, and those two darts, we'll call them
may | odge into the body. They actually penetrate
the body. If you just imagine a little fishhook
there, just straighten it out, and you push that
into the body, and because it's got a barb on it,
it's not likely to conme out very easily.

And while that's in place in the body, the
standard situation is that when the officer, after
he has pulled the trigger, the subject wll
receive a series of pulse electric shocks for a
period of five seconds.

Then the officer decides if he needs to, that
the subject is not yet conpliant, the officer can
pull the trigger again. Now, those wires are
still enbedded in the subject. So at that point
the subject will get another five-second shock,
and again and again. And the officer can do this
many tines. And the battery supply in the gun,
think allows sonething |ike - according to the
data put out by TASER International - sonething
i ke 200 of these five-second intervals, that that
could be the maximum So there is quite a bit of
capacity.

MR. VERTLIEB: M. Reilly, just could you hold the m ke

away fromyou just a bit, because we're hearing
that it's nuffling a bit.
Ch, okay. How is this?

MR, VERTLIEB: |Is that better now? WMaybe you could

just repeat what you just |ast said there,
because. . .

Ckay. The one | guess | first used at the table,
| don't think is working. | think the |ast thing
| said was...

MR. VERTLI EB: One second, M. Reilly.

Do you want to just take a quick break so we
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can -- we're going to be here for the week.
THE COW SSI ONER: Good i dea.

( PRESENTER STOCD DOWN)

( PROCEEDI NGS ADJQURNED)
( PROCEEDI NGS RESUMED)

J. PATRICK REILLY, a Techni cal
presenter, resuned.

THE COW SSI ONER: W'l | commence once again. But |et
me just say, gentlenen, we're certainly giving you
all the freedomwe can, but let's have this area
kept clear and nobody wal ki ng back and forth, and
pl ease, no flash caneras now. W don't want to
disturb a presenter, and M. Reilly here has to
get on with it. Al right, thank you, sir.

PRESENTATI ON BY MR REILLY, "Bl OPHYSI CAL RESPONSES TO
ELECTRI CAL STUN WEAPONS", conti nui ng:

A kay. | think we had a little bit of problens
with the mcrophone. Does this seemto be
sati sfactory now? ay. Can you hear ne, M.
Comm ssi oner ?

THE COW SSI ONER:  Yes, | can.

A Ckay. So we'll just back up because one slide |
was asked to repeat sonmething. So if we could go
backwar ds one sli de.

THE COW SSI ONER:  Yes. The TASER people told you that
the batteries allow 200 shots at five seconds
each.

A Right. That's right. And | wanted to expl ain
that the officer can, each tine he pulls this
trigger, the subject receives another five-second
shock, and he can do that as many tinmes as he
feel s he needs to.

Ckay, now let's go to the next slide.

The subject, | nentioned, falls down, usually
cries out, stiffens up and falls down in a way
that he probably cannot control his fall. Like if
we were to fall, you could put your hands out to
try to cushion your fall, but the person stunned
with a Taser probably |oses control of their
posture, | nean, they can't stand up. They may
| ose control of using their linbs, and they really
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can't control the fall

Next slide, please.

| amgoing to go into sone units of
electricity that | will be referring to in ny
talk, and to try to nmake it understandable |I have
drawn a connection between electricity in a wre
and water in a hose to try to bring out these
pri nci pl es.

Now, we have all heard of voltage. For
i nstance, we hear that the voltage on our power
sockets is 120 volts. W could conpare that to
water in a hose, to the pressure that the hose is
under and that would be neasured in pounds per
square inch, or some simlar unit. So we have
vol t age.

We al so have current. Now, the current is
the flow of electricity or the flow of el ectrons,
t he novenent of electrons, and that woul d be
anal ogous to the flow of water in a hose. So for
i nstance you coul d have vol tage w thout current
if, let's say, the circuit wasn't conpleted there
could be a voltage across two wires but no current

flowng if the circuit wasn't conpleted. 1In the
sane way, you could have pressure in a hose if the
nozzl e was cl osed off and you could still have

pressure but no water would be fl ow ng.

Now, the next thing, and this is the next
unit nmentioned here is electrical charge, and we
measure that in units of coulonbs. | wll say
sonet hing about that in a nonent. But the charge,
now, that's going to be particularly relevant to
Tasers, so | want you to understand what that
means, that that's a very relevant netric when
we' re tal king about stun weapons.

The charge is anal ogous to the vol une of
wat er delivered in the hose. So, for instance, if
we were squirting water in a bucket, the anount of
wat er that goes into the bucket is the flowr rate
times tine, and it would be neasured in gallons or
litres or sonething like that. So that's the idea
of electrical charge, it's the conbined, the
cunmul ative effect of all these electrons flow ng
and we nmeasure that in col ounbs.

Now, |I'Il be talking about different units.
You'll be hearing units |like we may tal k about
anperes, we may also talk about mlli anperes. W

may tal k about mcro coul onbs. Those prefixes
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mean the followwng. A mlli neans one one-

t housandth, so a mlli anpere is one one-

t housandth of an anpere. O if we had a thousand
mlli anperes, we would have one anpere.

A mcro, I'll go to that one, on the mcro,
means one one-mllionth. So a mcro colounb is
one one-mllionth of a colounb, or it would take a
mllion mcro colounbs to nmake one col ounb.

Kilo goes the other way. You have heard of
kil owatts, that prefix neans one thousand. So a
kilowatt is a thousand watts.

A nega is a mllion, so a negawatt is a
mllion watts.

And power, now, that's another electrical
unit, so our light bulbs are rated in power. You
buy a 50-watt bulb or a 100-watt bulb. And the
way we would neasure it, it's actually the product
of voltage and current, they both contribute to
power. And that would be anal ogous in the water
hose to the flow rate tines pressure.

Now, | am going to say sonething about this
unit of power. In terns of electro stimnulation,
which are the effects that | amgoing to be
referring to about a Taser, power or energy is not
a relevant netric of the ability of a current
stinmulus to cause sonme reaction in a human. And
this causes a | ot of confusion. The power of the
device is really irrelevant. What is nost
relevant is the electrical charge.

Energy i s anot her neasurenent we tal k about
in electrical neasurenents and that woul d be
anal ogous to the flowrate tinmes pressure tines
time in a water hose.

We hear about resistance. |It's nmeasured in
ohnms. It has that little synbol. That's a G eek
onega, it looks |ike an upside-down horseshoe, and
t hat woul d be anal ogous to the dianeter of the
hose. So, for instance, if we had a small
di aneter of hose under a certain pressure, you
coul d push so nuch water through it. But if you
had a bi gger dianeter hose with the sane pressure,
you could push nore water through it. And so the
idea is the sane with resistance. |f you had | ow
resi stance or small nunber of ohnms for a given
anount of voltage, you could push nore current and
a high resistance woul d i npede the fl ow of
electricity.
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Now, this bottom panel is the one, it is
really critical for you to understand this one
because this is so relevant to Tasers and stun
weapons. | want to tal k about current pul ses.

So you can see that | nmade a little diagram
there, and what it shows is that if you could
image that's Iike a waveform If you had an
osci |l oscope and you connected a Taser to it, you
woul d see a burst of current, and then it would
stop, and then you could have zero for a while.
Then anot her burst of current, and then anot her
zero for a while, and a burst of current. And
this is very, very critical to understand this if
you want nmake conparisons between Tasers and any
ot her kind of electrical device, that Tasers are
pul sed current devi ces.

The analogy in a water hose is if we had one
of those nozzles with a trigger on it, and we
woul d operate the trigger, you would get bursts of
water |like that. That would be the analogy in a
wat er hose.

So this is how a Taser operates with these
current pulses. And in fact the current pulses in
a Taser occur about 19 tinmes per second, and
that's over the duration of five seconds. So that
means that you woul d have these things occurring
19 per second for five seconds, so the total
nunmber of pul ses you' d get for one shot would be
about 19 tinmes five, whatever that cones out.

It's alittle under a hundred.

Ckay, next slide, please.

Now, these are some of the characteristics of
Taser stun weapons. And these, |I'm show ng
paraneters here that we neasured in the
| aboratory, or that were neasured under ny
direction in the |laboratory. And sone of them

for instance the upper panel, is just the
characteristic of the weapon as desi gned by TASER
International. So their design ranges up to about

seven netres. So that neans beyond that two
t hi ngs happened, the darts start to diverge and so
they may not strike the person properly, and
secondly, the wires are only a little over seven
metres long, or sonething. So that it's a close-
i n weapon.

Now, there are these two devices, renmenber |
menti oned the M26 and the X26. The X26 is the
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lighter, smaller one. They have a peak out put

vol tage of about 50,000 volts. It sounds |like a
big nunber and it is. The X26 starts off with

50, 000 volts and then suddenly drops down to about
25,000. The purpose of that high voltage, I'll go
into a nonent later, next slide, but this time w
will just continue with this.

|'"msorry, back up. GCkay. No, no, go
forward. There you go. Ckay.

But when the darts hit the subject, it's no
| onger 50,000 volts. Wen the darts hit the
subject, the voltage wll be pulled down and what
we call that, that the device is "under load" is
what we woul d say. So the voltage of the M6
then, would drop to about 7,000 volts and the X26
to about 1,300. Now, these are neasured in the
| aboratory, not data necessarily from TASER
| nternational, but independent neasurenents that
wer e done under ny direction.

The peak current woul d be about 17 anperes in
an M26 and about 3 anperes in the X26.

Now, renenber | said that this electrica
charge was a critical paranmeter, and | amgoing to
be tal king a | ot about that when | conpare Tasers
to other things that we know about in electricity
and how they affect the body.

So the electrical charge is about 100 mcro
colounbs. So we will try to renenber that nunber,
100 mcro colounbs. That's about what a Taser
puts out. It could vary depending on the
characteristics of the resistance that the Taser
experiences when it strikes the body, but that's a
bal | par k nunber.

The duration of the pulse nowis very small.
This one for the M6 says 30 and that little
synbol that |ooks like a "U', it's actually a
Greek Mu, that stands for mcro, 30 m croseconds,
and that's 30 mllionths of a second. And for the
X26 it's a little bit |longer, about 80 mllionths
of a second.

So renenber | showed those pulses in the
current, so that's how |l ong that pul se would | ast,
30 or 80 mllionths of a second, then it would be
zero for a period, then another 30 mllionths or
80 mllionths of a second. And that occurs at the
repetition rate of 19 pul ses per second, pps.

The burst length, that neans it continues for
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five seconds unless the officer pulls the trigger
agai n.

The power is not big. Electrically, this has
a capacity for doing sone significant things to
the body, but the power is not great. It doesn't
need a |l ot of power. So the X26, the power would
for the conditions we neasured were only about 1.3
watts, and for the X26 woul d be hi gher, about 15

watts. But you could see, | nean, that's a smal
nunber conpared to, let's say, a light bulb. But
this nunber has to do with average power. It
woul d be relevant to heating, but not relevant to
electrical stimulation, which I'll tell you what

is involved in that.

Now, notice also that the peak current |I'm
mentioni ng as anperes. Now, sonetinmes you wll
see references to literature, sonebody may say,
well, the average current is so many mlli
anperes. MIIli neans thousandths of an anpere.

So maybe you wil|l hear nunbers that maybe are a

t housand tinmes small er when people refer to
average current, or there's various ways of taking
an average. But why those nunbers are so hugely
different is that the average current - renenber |
had that little burst of current and then we had a
peri od where nothi ng was happening - so if you
were to take an average of sonething that had a
value, let's say one anpere, and then there were
99 other points that you sanpled and it was zero,
if you took an average of that, it would, you
know, the average, the peak m ght be one anpere,
but the average woul d be one one-hundredth of an
anpere in that exanple. And that average current

isirrelevant to electrostinulation. |It's
relevant only if we're tal king about heat, and
"1l explain that in nmy presentation. |It's

irrelevant, irrelevant conpared to electrical
stinmul ation.

But what we should focus for these brief
electrical pulses is the mcro colounbs. |If the
pul ses are nuch | onger than what a Taser is using,
we maybe use other neasures. But | don't want to

get into that. It just would get us on another
track. But for these brief pulses that Tasers put
out, we'll think of that netric.

Ckay, let's go on.
These are actual wavefornms. Now, if you've
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never seen anything like this, we can inmagine this
is the picture that woul d be painted on an
oscilloscope. 1In fact, that's how this was
derived. Wen you fire a Taser and the
osci |l oscope neasured the current waveform let's
say the red figure there is the M26 and then the
darker figure is the X26. So these are two

di fferent displays superinposed one on the other.

So the current, you'll notice this point on
the graph, current is nmeasured on the vertical
axis, up and down, and tine is nmeasured al ong the
hori zontal axis, left to right. And each ngjor
di vision represents ten mcroseconds, that's ten
mllionths of a second. And each verti cal
division represents five anperes. That's a little
fuzzy on the screen, but if you have the paper
copy, you can probably read this better.

You can see that this waveformstarts off at
zero. Either one starts off at zero. That's the
m ddl e point on this graph. And then suddenly
when the officer pulls the trigger and this weapon
starts to conduct current, the current suddenly
junps up to about 15 anperes for the M6, and then
it goes back to zero, and then it goes negati ve,
and what that neans is the current reverses
direction. So renenber like in your AC power
socket, you mght recall that current goes back
and forth and we call that alternating current.
The el ectrons go this way, then that way. That's
what it nmeans when that waveform goes bel ow zero.
It reverses direction. And you can see the X26 is
a smaller waveform but lasts |longer in duration.

Now, it may seemcounter-intuitive, but this
smal l er waveform the X26, is actually nore
effective, or slightly nore effective than the
M26, even though it's smaller in anplitude. And
the reason for that is that electrical charge that
| nmentioned, that's determned by -- if you
i magi ne the area under the curve. So let's say if
we had sonme paint, we wanted to paint this
wavef or m underneath the curve between the zero
line and the curve, we've used so nuch paint to
paint in that figure, that would be, well, like
anal ogous to the amobunt of charge. And then if we
use the anount of paint in this first main | obe of
the M26, we would probably use a little bit |ess
paint to paint in that bigger anplitude. Because



OCO~NOUITRAWNE

24
J. Patrick Reilly (Technical presenter)
Presentation

even though it's a taller anplitude, it's shorter
in duration.

THE COWM SSIONER:  So if | understand this, the reddi sh
line is a greater current, but it lasts a |ot

| ess --
A Exactly.
THE COW SSI ONER: -- than the other one.

A Exactly.

THE COW SSI ONER: The other one is a |l ess intensive
current, but it lasts |onger.

MR REILLY: Exactly.

THE COW SSIONER: Al'l right.

MR. REILLY: So in practice these two devices, the X26
in practice is alittle bit nore effective and --
than the M26, but well, they're conparable. So
|"mgoing to use this nunber about 100

m croseconds. It's close to the nunber you get
wi th either waveforns.
Next sli de.

And so why do they use high voltage? So for
the M26 and X26 they have this peak voltage, not,
remenber, not under load. It starts off at 50, 000
volts. The X26 starts off that way and then drops
down to 25,000 volts and we call that, that's the
open circuit voltage, that nmeans that nothing is
connected to the Taser. The darts are maybe | ust
like dangling in air, and then you' d get those
ki nd of voltages.

Wiy is that inportant? Well, one reason it's
inportant is because it's capable of creating an
electric arc that bridges an air gap. So let's
say if one of the darts hits your clothing but
doesn't actually touch the skin, there wll be
like a spark, or they call it an arc. It's a
breakdown of air. It's like a mni |ightning
bolt. That's what lightning is. [It's an
el ectrical plasma, a breakdown of air, that the
el ectrons and the nol ecules of air are stripped
of f by that high voltage. And when that happens,
that arc can go right through your clothing and
the dart doesn't have to touch the skin. The arc
Wl penetrate and it can junp an air gap of
several centinmetres, or maybe a coupl e of inches.

So it doesn't require skin contact. And
anot her advantage is, let's say in normal electric
shock, you've heard about the dangers of getting
wet, you know, don't play with your radi o when
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you're in the bathtub or sonmething. And the
reason for that is that normally the skin, the
outer layer of your skin, we call that the
corneum it's a layer of dead skin cells, is
usually very insulating to electricity when it's
dry. But when it's wet, that insulation is no

| onger there. It doesn't insulate any nore, so it
beconmes a good conductor. And so if you're wet,
you're not as well protected by that |ayer of

ski n.

Now, so we call that dry skin, that's the
corneum and we say that has a high i npedance or
hi gh resi stance woul d be the equival ent statenent.
But even if the skin is dry, because of that high
vol tage used in a Taser, that dry layer of skin
w Il break down to becone a good conductor. The
high voltage will transformthat |ayer of skin so
it doesn't matter whether the skin is wet or dry.
You're going to get about the sane dose of current
either way. It matters very little. And this is
inportant to realize. So if you're |ooking at
Taser deploynents, the dryness or wetness of the
subject is really irrel evant when you consi der
t hese ki nds of devi ces.

Now, that wouldn't be true if I were talking
about electricity out of your power socket. It's
because of the nature of the high voltage that
breaks down that skin, the arc can penetrate
clothing or bridge an air gap. And it's even
conceivable that if one dart falls on the ground
and the other strikes the subject, if the surface
you' re standing on is conductive, so that woul dn't
be true of this where |I'm standing now on this
carpet. But let's say on the earth sonewhere,
danp earth, the current could flowin the earth
and it could actually junp through the sol es of
your shoes and dependi ng on the footwear, that
coul d happen, and you could still get a shock.

So next slide.

Wiy aren't Tasers nore dangerous? W' ve
heard that 120 volts, such as you have in your
home |ight socket and in two-tenths of an anpere
of current can be fatal. That we know. And a few
t housand volts that people cone in contact wth,
let's say on distribution Iines, they show up at
t he hospital emergency roomw th traumatic burns,
very horrible burns. So why aren't Tasers with a
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vol tage of 50,000 volts and peak currents over one
anpere, routinely lethal? And there's two reasons
for this.

The first | nmention here, the voltage when
it's under load is no | onger 50,000 volts, but

it's still high. [It's still a thousand volts for
the X26. But the nore inportant fact is that the
duration of that Taser pulse is short. It's in

the mllionths of seconds. And if | |ook at the,

let's say, this is the current waveformthat you
woul d get out of your |ight socket, or out of the
wal I socket, we put that on an oscilloscope, this
goes up and down, it neans it's alternating
current, goes back and forth, and that but it's
continuously operating. Wereas these pul ses from
the Taser are there only for, you know, tens of
mllionths of seconds at a tinme, then you have a
period of nothing, and another period. So it's
mai nly because of that is why you're not being
killed by that voltage in those current |evels.

| f you had that sanme voltage and current |evels
with this upper waveform you would be dead or
you' d be horribly burned.

Okay, next, please.

Now, |'ve just got a little sunmary here.
This is a summary of deaths foll ow ng Taser
exposures. There is really no clearinghouse of,
you know, data that cones in and where you can
have a good representation of this, what are the
i nci dents where people actually die. But there
have been sone publications in this case. This is
the Los Angel es Police Departnent published sone
data on where they said they had thousands of
incidents and they refer to a small nunber of
deat hs, and cardiac-related five deaths. And in
nost cases the tinme between the Taser use and the
deat h was sone m nutes.

Sonme of these subjects had drug intoxication,
ot hers had maj or pat hol ogi es such as ki dney,
severe kidney problens, or mgjor injuries like
gunshot wounds. So you m ght wonder whether there
coul d be, you know, whether sone subset |ike these
five subjects mght have died, did they die
because of the Taser? And if that were so, you
can just see by |ooking, taking five and divided
by whatever "N' is, it's in the thousands, they
didn't give the exact nunber but they said it was
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t housands, it would be worst a small probability.
O her statistics - next, please - that have
been publi shed.
Thi s upper panel, this was an anal ysi s that

was done by, | think, sponsored by the Canadi an
provi nce of Vancouver, and it was a report by
Battershill and coll eagues, and he went to the

information on the website by TASER I nternational
and he, you know, | ooked up 4,599 depl oynents, and
so on. And of these there were four deaths by
firearms and four designated as
respiratory/circulatory. And the non-fatal

medi cal incidents were al so present.

The next two rows show data fromthe O ange
County in California and Seattle. In those cases,
let's see, we see | arge nunbers of depl oynents.
guess Seattle reported two deaths, but those were
by firearns.

So it appears, you know, we m ght say, well,
people are dying but it's not that cormon, it's a
| ow probability situation. But what is the Taser
doi ng? Could the Taser be responsible, or could
it do other injury things? So that's what |'m
going to go into fromhere on out.

Ckay, next slide.

These are the biol ogical systens that can be
affected by a Taser, by electric current, | should
say, in general -- not just a Taser, but electric
current. And | amgoing to give a little unit on
each one of these nechanisns and relate it to the
Taser. \Wat do we know about the Taser? How does
it conpare with | aboratory experinent? How does
it conpare with what we know about how peopl e
react to currents.

And we'll be tal king about one is
"Sensation", that, you know, you can feel it,
like, does it hurt? That's a sensation issue.

The next category | have there is called "Miscle",

and that could include skeletal nuscle. It could
al so, we could be concerned about respiration, the
muscl es that help us breathe, and also I'll be

poi nting out there are changes in blood chemstry
just due to the nuscle reactions. And that could
be significant, we need to | ook at that. The next
category | have is the "Heart", effects on the
heart. And on the right-hand box we have
additional category the "Brain". And bel ow t hat
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we see the "Spinal reflex", and that may well be a
dom nant mechanismin why people fall down, and
"1l explain that.

Those bullets that |I've nentioned, those
points up to the spinal reflex, so, one, two
three, those five types of systens are all under
the category of what we call electrostinmulation of
excitable tissue. Let's see what do we nean by
t hat .

Excitable tissue refers to specifically
nerves and nuscle, and nerves and nuscl e operate
on electrical signals in the body. And if you
provi de a proper electrical signal, it can send a
nerve inpulse on a nerve that registers in the
brain, maybe as a sensation, or it can cause a
muscle to contract if it's a signal that's going
fromthe brain through a nerve to a nmuscle. Those
are all operating on electrical principles. And
so it shouldn't be surprising then that when we
introduce the electricity in the body that you can
either nodify or cause those things to happen that
woul d normal |y happen naturally, but you may cause
them to happen in an unnatural way.

So these all cone under the category of
el ectrostinul ation of an excitable tissue.
Excitable nmeans if you don't give it any
el ectricity, nothing happens, and if you give it
the right anount of electricity, sonething
suddenly happens. Either you get a nerve inpul se
to the brain, or sent to the brain, or a nerve
i mpul se sent to a nuscle.

The next two, tissue heating and cel
menbr ane el ectroporation, those -- those usually
occur with high level electric shock and I'll say
sonet hi ng about that toward the end, but it's --
"1l just give you the hint, you know, advance
hint that these two |latter ones are probably much
|l ess significant and not really a major issue with
Tasers.

So we're going to start our unit. The first
one is "Sensation", next slide, and this one shows
when the electrotherapy in 1785, that little girl
is receiving something | think the inportant-
| ooking man feels is going to be good for her.

And let's go to the next slide, "Electrical
excitation of nerve and nuscle”. They both
require electrical signals that propagate al ong
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nerve cells. So, for instance, let's talk about a
nerve cell that is responsible for pressure in
your fingertip. So there's a little receptor in
your fingertip that responds to pressure. That
woul d be shown in this left-hand figure. |[|f you
squeeze that, it sends, it causes an electrical
signal to appear on this |long process that we call
an axon. It's like a wre, you can imagine it has
an electrical wire. And that goes from your
fingertip to your spinal cord, and thence to the
brain. So this one cell fromyour fingertip to
your spinal cord mght be a netre |Iong, one cell,
one nerve cell. The other kinds of nerve cells
take signals fromthe brain and they send

el ectrical signals to the nuscle, and when those
signals appear at the nmuscle, it results in a
muscl e contraction.

And then the skin, this shows a cross-section
of skin on the right side, and there are many,
many ki nds of specialized receptors for all kinds
of environnental information. W have receptors
that respond to the fast onset of pressure. W
have specialized receptors that respond to the
sl ow onset of pressure. W have receptors that
respond to vibratory pressure. W have receptors
that respond to heat, that respond to cold, and
that respond to, in sonme cases, chem cal effects.
And al so we have a special class of receptors
cal l ed noci ceptors, which report pain. Wen you
stinul ate one of those, your brain says that's
pai nf ul

Al'l of these things, all of them can be
excited by electricity. Now, that's very
unnatural, because, you know, under norna
environnental conditions that doesn't happen. So
that's a very unnatural condition

Let's | ook at what happens in a | aboratory.
Next slide. These are frommnmy own research with
human subjects. W devel op various threshol ds of
t hi ngs happening. Let nme explain what that word
"threshol d* neans. That's a concept you m ght say
what's the dose of electricity required to make
sonet hi ng happen? If you're above a certain
anount, sonething happens, and if you're bel ow
t hat anount, nothing happens. W call that
dividing line the threshold. So we can have a
threshol d of sensation, for instance. Above it,
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it's perceptible, belowit, not. W can also have
a threshold of pain. Above it, it's painful
bel ow not. W can have a threshold of causing a
muscle to jerk, various other types of things.

So what are the thresholds that we find in
the |l aboratory with human subjects? Now, these
are using brief high-voltage pul ses, anal ogous,
not terribly unlike a Taser, but not as big, we
are able to titrate these or to put themto levels
where the subjects could just begin to feel them
So on the fingertip subjects, this is the average,
the m ddl e person, sone were higher and sone
| ower, but that's the one in the mddle, about .4
m cro col ounbs on the fingertip for pain, when the
subj ect reported pain. W would ask themto rate
the sensation and they coul d choose vari ous
adj ectives, and when it got to be that big, they
reported it as painful. And when it got to be .8
m cro colounbs, they reported it as being

intolerably painful. That neans that in an
experinmental set-up, they said once | receive that
shock, | do not want to receive another one that

big. So that set an upper limt in our
experinments. And on the forearmyou could see the
nunbers were a little bit higher.

But now conpare these nunbers to the Taser
Renmenber the relevant nunber | told you on the
Taser was 100 micro col ounbs? So you can see that
these, the Taser is putting out a stinmulus that's
like 100 tinmes stronger than what it would take in
a | aboratory to evoke pain in a subject. So |
woul d have to say that that is very painful

So next slide gives me a sunmary of what [|'ve
sai d about sensory effects. A single Taser pulse
is typically about 100 tinmes as painful as a
single brief current in human-controll ed
| aboratory experinents. That's for one pul se.

What about if you have 19 per second, like a
Taser has? That nmakes the sensation even
stronger, because your brain encodes, interprets
i nformati on about how strong a stinulus is in part
by the rate of these nerve inpul ses reaching the
brain. You have nore nerve inpulses. The brain
says that's a stronger stinmulus, or it mght say
that's nore painful yet. So we could then say
wWith repeated pulses as in a normal Taser, the
sensory effects would be even stronger.
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So | am now going to nove on to nuscle
reactions. The next slide shows, this was in
1790, Galvani discovers what he thought was ani ma
electricity. He could make severed frog | egs
junp. And what he was doing was creating a little
battery, applying themto the nerves of the
severed frog leg, and they would still respond.

Now we fast-forward, the next slide, another
200 years, and there is the fanous experinents by
Charles Dalziel, testing what we call the let-go
level. That's the |evel at which a subject who
grabs an energi zed conductor can no | onger rel ease
it. And you can see just fromthis subject, he
doesn't | ook very happy. And this would be well
above the pain threshold. So these kinds of data
are used in electrical safety studies, the let-go
| evel s.

This one shows the effects of repeated pul ses
on nuscle contraction. Renenber the Taser has
repeated pul ses, 19 per second. So this diagram
shows on the horizontal axis, this is tine, on the
vertical axis is muscle force. Sonebody
instrunmented nuscle and if you give, on a nerve
t hat enervates the nuscle, a single inpulse, you
get what we call a twitch. The nuscle jerks and
then it relaxes. So it starts at zero, give it
the i npul se, goes up to a maxi mum force and then
it decays away.

And if you, on the other hand, let's say,
instead of a single pulse, you repeated these,
let's say at ten per second, you can see that the
force begins to build up. And as we go to 20 per
second, you can see that force builds up even
nore, so that the repetition rate is very
significant in nuscle reactions, not only in the
sensation. |'ve told you that it increased the
percei ved sensation. But it also increases the
strength of the notor or the nuscle reaction. And
t he hi ghest value there, that's a condition that
we call tetany, that the nuscle is | ocked and
contracted as hard as it possibly can be. It's
likely that there will be at |east sonme nuscles in
tetany in a Taser encounter.

Thi s di agram shows the rel ati onshi p between
the el ectrode spacing and the reaction nmeasured in
terms of force, and this was done in a pig,
anaest hetized pig. And by the way, there's
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references on all of these. For instance, | give
a reference, Jauchem 2004. And if you go to the
end of ny talk, you'll find the references to each

one of these, if you want to | ook them up.

And so when he put on a pig, he put the two
el ectrodes - this is a Taser now - initially,
let's say, five centinetres apart. That's at the
| eft-hand side of this block, and that gave a
force on one of the linbs of about 100 units of
force, whatever the units was that he used to
measure in, 100 units of force. As he noved the
el ectrodes further apart, 10 and 20, 30, 40
centinetres, you can see the force grows, the
reaction is stronger.

Now, the amount of current being dunped into
the body is pretty constant. The anobunt of mcro
col ounbs on each pul se doesn't change very nuch.
But why then is this pig show ng greater reaction
as he noves el ectrodes further apart? And that
brings into mnd this concept we call recruitnent.
That nmeans what volunme of tissue is being excited.

So if we take two el ectrodes and put them
very cl ose together, nost of the current that
travel s between those el ectrodes is going to go
directly fromone to the other inside the body,
and there will be sone current that spreads out a
little ways. But the whole volunme that's being
engaged by the current is not very great.

As we nove those el ectrodes further apart,
that current, the various current pads that are
travelling in the body, and there's |like a whole
conti nuum of pads, it starts to spread out nore,
and go deeper into the body and al so fringe out
nore to the sides of those two electrodes. And so
it engages nore and nore excited tissue. And so
the effect becones greater

Now, this is very relevant to a condition of
to Tasers because, you see, the Taser can be used
in two nodes. One, I'lIl call it the dart node,
which | illustrated at the begi nning where he
pulls the trigger and two darts fly out, and then
they strike the subject on the torso. But the
of ficer can also, even if he takes the cartridge
out that contains the wires and the darts, the
electronics is still in the gun. So if he pushes
t hat weapon agai nst the subject, they call it the
drive-stun node. Now, in that case those two
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el ectrodes are cl ose together, and they don't
engage as nmuch volune as when they're further
apart, so you get a smaller reaction.

And so under the drive-stun node, it is
generally the experience of police that the main
conpliance, the subject does not necessarily fal
down. The subject is not necessarily
incapacitated like it would be with the dart node.
But it's painful and the subject, many subjects
wll conply just on the basis of pain, even though
they don't |ose nmuscle control. But it's probably
| ess painful, it's certainly there's | ess nuscle
activity involved. The subject may not be as
heavily incapacitated, and any hazards are going
to be less. |If there is a hazard, the potenti al
hazards in the drive-stun node will be |less than
in the dart node, because you're engaging a
smal | er volune of tissue that you're exciting.

Al so the amount of current reaching the heart wll
be | ess under the drive-stun node than under the

dart node.
Let's ook at on the next slide some nuscle
reactions to electric current in general. The

first four rows are not Tasers, but the bottomrow
relates to a Taser. But this, these upper ones,
if we just talk about twitch, that's the very
m ni mum nuscl e reaction you could notice. And if
we do an experinent with humans, we find that in
terms of the mcro col ounbs, about three-tenths of
a mcro colounb will create a detectable twtch

The next is that threshold where you cannot
| et go of a grasped conductor. And, now, these
experinments were Dal ziel were not done with Taser-
i ke pulses. But if you understand the principles
of bioelectricity, you can, and | did, nmake a
conversion to what Dal ziel found and said what if
he had used Taser-Ilike pul ses, how big would they
have to be? And so there is biophysical
principles that allow nme to do that, and so |
derived these nunbers that where you could not |et
go: three mcro colounbs for males and two for
femal es.

Now, a couple of things to notice here. Wy,
and this is true of many el ectrical reactions,
t hat wonen have | ower thresholds than nen, and |
guess the corollary, according to wonen, is that
men are less sensitive. So all our w ves knew
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that. So why does that happen? WelIl, it turns
out it has nothing to do with gender. And the
reason is, it has everything to wth body size,
and it turns out that wonmen are in general snmaller
people than nen. And if you conpare the

t hreshol ds of nen and wonen of equal stature and
size, that statistically they don't vary. That's
the only factor that we really know, and it's body
si ze.

But you can see, well, now how woul d t hat
relate to a Taser? Well, in the let-go, really
the reason why you can't let go of a conductor,
you grasp a conductor with your hands. Now, the
nmuscl es responsi bl e for operating your fingers are
not in your hand, they're in your forearm You
have fl exors and extensors, and the current goes
fromyour hand and then it flows into your arm
then it starts to excite those nuscles. And the
fl exors are stronger than the extensors, and they
win out, and you can't let go. That could be a
situation in a Taser only if one of the darts
struck the hand or arm and | don't know that it
woul d be necessarily dangerous, because it's only
five seconds, and then so but it's conceivable
t hat coul d happen.

Now, the next effect | have here, reaction,
is interference with reaction, of interference
with respiration. And this is now an estimte
using electrical safety, so that's not really been
well confirmed. But it would put the el ectrode,

t he dose at about six mcro col ounbs.

Now, here's a real case, the next one. Now,
this is a case that | worked on, | analyzed this
case, a subject got an electric shock. He
received the severely shattered shoulder, had to
have a very massive surgical shoul der replacenent,
and he did not fall down. The only way that could
happen was that the intense nuscle contractions,
whi ch he got through his armand went into his
body, broke bones.

Now, that equivalent dose, if | conpared it
to a Taser-like waveform would have been 21 mcro
col ounbs, still a much smaller nunber. Now,
what's the experience with Taser? Well, | don't
know because there's really no clearinghouse for
these things. You know, | nean, | don't know.

You hear deaths m ght be reported in the paper
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sonetinmes, but what if sonebody just had an
injury? Are those reported and what's the
cl eari nghouse? There is none.

But we do know sonething as reported by
Battershill, again the Canadi an researcher, that
he found that there were a nunber of lawsuits, |
t hi nk nore than one, on police trai nees who were
under goi ng Taser stinulation, and who had suffered
rather significant orthopaedic injuries. Now,
that's, we have to call that anecdota
information. |In other words, it's not a
scientific study. It's just sonebody noticed
this. It's ared flag anyhow. It's a red flag
that things could happen, and | think by virtue of
the other observations |I have, | think it's a
possibility that we have to recognize there could
be cases when sonebody may suffer a severe
orthopaedic injury, either by falling or by the
i ntense nuscle contractions that occur.

Now, let's go on to respiration, next slide.

This shows an experinent wwth a dog. They
were actually driving respiration with this dog.
And dependi ng on the anmount of current they
provi ded what they call tidal volune, that neans
the anount of air brought into the dog's |ung
where it woul d becone greater and greater.

Next slide. Let's |look at sonme experinents
on respiration. You'll notice the last one is
humans, the bottomrow, and the other rows are
animals. The top one is observation in dogs. And
so and that was that graph I showed you on the
previ ous slide, at about the equival ent of six
m cro col ounbs, and by the way he did use pul ses,
not terribly unlike the Taser. And with six mcro
col ounbs per pulse, he could start to notice, you
know, a significant amount of driving of the
respiration. And at 25 mcro col ounbs, that was
pretty nmuch like a full breath.

And al so tested this, other people tested
this -- by the way, on this colum called "Cite"
for "citation", | give letters and you can read at
the bottom of the slide which researcher that
refers to. In this case (c) refers to a paper by
Riscilli 1988 and you'll find the details of that
citation in the list of references at the end. So
that researcher found simlar findings in baboons.

The next three relate to Tasers and pigs.
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Now, the first of those three reference (d),
which is by Jauchem He used an ol der Taser
version which isn't as strong as the present ones.
It had a lower PRF, but still he noticed that
there was no breathing during the stinmulus. He
had the el ectrodes across the chest of the pig.

Simlar findings by the next reference (e),
which is the paper by Dennis et al in 2007, again
they applied Tasers to pigs and there was no
breat hi ng during stinulation.

Now, the last entry with humans, that's a
study (f) by Ho et al, and | think that's one of
t he people that you have on your roster, Dr. Ho,
that you nentioned. So he may enlighten you nore
on this. But he tested humans.

Now, this particular paper is the only one |
know of where the police trainees, where the
Tasers were put on their chest. | think
everything else fromthen on they only put the
darts on the back of the police. And you have to
say that by putting it on the chest there's a much
-- | mean, on the back it's nmuch safer because
much |l ess current is going to reach the heart. So
if you were concerned about avoiding a heart
i ncident, that would be one reason why you woul d
put the taser darts on the back. Not as mnuch
current reaches the heart, |esser hazard.

So but at any rate, these police trainees, 52
of them did breathe. Now, | amtold, this is
anecdotal, | amtold that during those experinents
there were people in front of the police shouting
at them "Breathe! Breathe!" But they could
br eat he.

So we have a situation where pigs didn't
breathe, in sonme cases in this paper by nunber (e)
here, Dennis et al. That was two sequences of 40-
second shocks, 80 seconds. They could breathe in
bet ween the two 40 seconds, but that's a long tine
to hold your breath. Five seconds, by the way, is
not a long tine to hold your breath. So you
probably shoul dn't worry about asphyxiation with a
five-second pull. But at any rate, those pigs did
not breathe - let's go to the next slide - but the
humans, the humans were able to breathe.

Taser-rel ated aci d-based bl ood chem stry.

Now, this is | think inportant, it's going to be
inmportant in your deliberations. The acidic
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condition of the blood is neasured by a physi cal
gquantity or a chem cal quantity called pH And
the normal range for human is around 7. 45,
sonething like that. And the body maintains,
wants to maintain a very, very tight tol erance on
pH

Now, what happens, how is pH affected by
Taser shots? Well, it's tied to nuscle
contractions. Now, when you know like if you're
out of shape and you exerci se and the next day
your muscles are sore, that's because you' ve been
producing lactic acid, and that can increase the
acidic condition in your skin and in your
bl oodstream Now, the Taser pul ses are very,
very, very intense nuscle contractions and they do
raise the lactate in the blood, and then
consequently they also |ower the pH, and that
means when you |l ower the pH, it neans the bl ood
beconmes nore acidic.

Now, this upper panel here, that's citation
(a) and that one would be by Dennis et al. He
al so appeared on one of the other slides. The
pre-stinmulation was 7.45. Post-stinmulation is
6.81. He characterized that as severely acidic.
When he neasured the | actate, these particul ar
units are mllinoles per litre. Chem sts and
physi ci ans woul d understand that, | guess. But
you can see that it increased the lactate in the
bl ood by maybe it | ooks like 13 tines or sonething
like that. So there's a huge increase in |lactate
and a lowering of pH, to the extent that it was
characterized as severely acidic. Now, mnd you,
that was two 40-second exposures. | nean, that's
a lot nore than a standard Taser. Taser, one shot
gi ves you five seconds. This is 80 seconds, so
t hat woul d be equivalent to, what, 16 taser
encount ers.

Also, I'lIl talk about this in a nonment, but
you see under "Comments" | have listed here that
t hat researcher observed two deaths from
ventricular fibrillation, that nmeans the heart was
not punping. He noticed that there was no
breat hi ng during the experinent. And all the
animals were subject to cardiac capture. Now,
"Il explain that when | talk about the heart,
what that nmeans. But let's just focus on the
bl ood chem stry for now.
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So sone of his pigs were dying, and now
physicians will tell you that, you know, severely
acidic condition will Iower the threshold of
ventricular fibrillation, so maybe these pigs died
because of the acidic condition.

So he did a second experinent, and that's
now, like it's published a year later, in the
second row, and it was now the sanme team as the
upper row but the | ead author in the second group
was Walter et al. But both Walter and Dennis and
their coll eagues were involved in both
experinments, so it's essentially the sanme group

They said what if we did this again but we
fix it so that the animal does not becone acidic,
what woul d happen, would the heart still exhibit a
problen? So what they did was | think very clever
approach, was they gave the pigs a paralytic
agent. That neans that it was an agent that nade
it inpossible for the nuscles to contract. And
they all owed, they gave ventilation, they had the
pigs ventilated. But because the nuscles couldn't
contract, the ones around the Taser darts, you'l
notice now that the lactate in the second
experinment, went only by a factor of two, and it
did rise, it went from1l.5 to 3.5, but very much
| ess so than the first experinent. The pH didn't
change by very nuch. That woul d be consi dered
wi thin normal physiol ogical range. So the pH
didn't change, but still they had one ventricul ar
fibrillation death. So they concluded that it
wasn't solely the presence of this acidic
condition, but that the electricity itself nust
have been doing sonething in those pigs.

Now, let's go on. The next set of
experinments al so done, now, that was done by
Jauchemw th that ol der-style Taser. He also did,
and it was al so a | onger-than-normal shot, 18
repetitions of five seconds on and then five
seconds rest. He did that 18 tines. And there
the pH was | owered very significantly and the
| actate was increased quite significantly. That's
an i ndependent | ook at this situation, although it
was a Taser not as strong as the nodern ones.

The next entry, this was a single Taser shot
by the sane researcher, but nowthis is only a
five-second burst. |In that case he only reported
the lactate. The lactate did increase, but it's
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nowhere as, you know, with just a single five-
second burst. But it was nowhere near as high as
it was when he gave it many bursts.

So you m ght then suspect that there could be
an issue here with repeated shots. The problemis
we know that these pigs were getting severe
aci dosi s when they got 80 seconds of stinulation,
and we know that when it was only five seconds of
stinmulation, it didn't appear to be very
significant, the acidosis. W don't know what's
in between. Were does the problem where does
t he boundary lie when it's too many? You know,
when one -- that | don't think we know.

The last entry is another device. It's not
made by TASER, and there's few details about the
conparison with that device and the Taser, so |I'l
just go onto the next slide.

Now, those were all acid-base nmeasures in
animals. Let's see, they were all pigs.

The next, this slide here is in humans. This
one by Ho, Dr. Ho, who will be here, in the 66
police volunteers he did notice roughly a 50
percent increase in |lactate. He didn't report pH
specifically. And then the next researcher also
testing humans, but police shot in the back. And
again this Ho paper was al so darts in the back of
t he police. And there a single shot, you can see
created a doubling of l|actate, but not enough, the
pH wasn't very much affected. So I would hope
t hat one of your pathologists will discuss, you
know, the inplications, physiological inplications
of this.

THE COWM SSIONER: M. Reilly, | wonder if we should
have a very short break.

A That woul d be fine with ne.
THE COW SSIONER: All right. W'Ill have just ten
m nut es.

( PRESENTER STOCD DOWN)

( PROCEEDI NGS ADJOURNED FOR MORNI NG RECESS)
( PROCEEDI NGS RECONVENED)

J. PATRICK REILLY, a Techni cal
presenter, resuned.

THE COW SSIONER: So we are going to start. Yes, sir.



OCO~NOUITRAWNE

40
J.

Patrick Reilly (Technical presenter)

Present ati on

PRESENTATI ON BY MR REILLY, "Bl OPHYSI CAL RESPONSES TO

A

ELECTRI CAL STUN WEAPONS", conti nui ng:

Okay. | think we finished tal king about this
sl i de.

So this was a sunmary of the effects that we
tal ked about, mnuscle reactions. The Taser could
cause grip tetanus, inability to let go if applied
to the armor hand. Anaesthetized pigs ceased
breat hi ng during the application of a Taser
stimulus but human volunteers could breathe. 1In a
normal automatic node of five seconds, a Taser
woul d not be an asphyxi ation hazard. Tasers
exceed the equival ent exposure that caused the
shattered shoulder in an industrial accident.
Litigation fromsone officers receiving Taser
training have clains of conpressed spine,

di sl ocated shoulder. And | don't know whet her
those are due to falls or sonething else, but it
was just nentioned by Battershill that these
things are apparently issues. And severe acidosis
in pigs wth prolonged or repeated taser exposure.

So now | amgoing to talk about the heart.

So this slide shows the first portable cardiac
pacer. That man coul d wheel that thing around
i ke that for about three days, it prolonged his
life by three days.

| amgoing to talk on the next slide, these
are the potential cardiac responses to electrical
stinmulation, and these are things I'll be
mentioning. Well, I'"mgoing to talk about
excitation. Wat is excitation? |It's just the
production of an extra heartbeat at a period of
time in the cycle when you wouldn't normal ly
expect one.

Capture refers to the contractions of the
heart that are beating in synchrony with Taser
pul ses. So that neans individual Taser pul ses are
driving the heart, and we call that capture. Now,
capture in the case of a Taser can lead to the
condition called tachycardia, that neans just a
fast heart, is what it neans. And if it's fast
enough it can lead to a condition where the
punpi ng of blood is conprom sed or even absent.

Standstill is the absence of beating and | ack
of blood flow, but the heart can revert to nornma
rhythmafter the stinmulus is renoved. And
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ventricular fibrillation is a disorganized rhythm
of the heart and w thout any punping action, and
even after the stinmulus is renoved, the heart wll
continue in that condition, usually, unless
sonebody cones with those fibrillation paddles,
and that person under that condition if he's not
taken out of fibrillation will soon die.

Let's | ook at the next slide.

VWhat this shows is that there is a vul nerable
peri od of when you can apply a shock. So this,
the figure with the graph in it shows different
periods in the cycle of the heart, and it says if
you apply a stinulus, let's say at the end of the
contraction, so the two |lower figures is sonething
that would relate to an el ectrocardi ogram So
after the heart is finished punping, it's in the
rel axed state, and during that tinme the threshold
of excitation is lowest. So that's what these
| oner curves called excitation. The upper curve
called ventricular fibrillation. You can see that
that has a mninumduring the tinme right after the
heartbeat but while it's still relaxing, that's a
so-call ed vul nerable period of the heart. And you
can see that there appears to be a fairly large
mar gi n of safety between excitation and
ventricular fibrillation. So on this graph it's
nearly 100 to one.

So if you're not exciting the heart, you're
not going to fibrillate it, and if you' re exciting
it with a single pulse, that need not be
dangerous. But if you have repeated pul ses,
repeated excitations, then the next slide shows
what happens. These are sonme experinments where
they applied to guinea pig hearts in this
experinment, but there's a |lot of other aninal
studies like this, that show that as you continue
the duration of the shocks and you cause nore and
nore excitations, the threshold for ventricular
fibrillation on a subsequent shock applied during
t he vul nerabl e period keeps getting | ower and
lower until it eventually gets to a m ninum
VWhich is not terribly higher than the excitation
t hr eshol d.

So with repeated pul ses, if the individual
pul ses are at or about the threshold of
excitation, it could be potentially hazardous if
they are repeated. But if the individual pulses
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are below the threshold of excitation, then
nothing is going to happen, no matter how many you
have.

Ckay, next slide.

This shows a rel ationship between body wei ght
in pigs. Now, this was done with Tasers, so they
had pigs of different body weights, and then the
triangles are plotted. He called it, this
researcher, the safety factor. What they did was
they took a standard Taser and they opened it up
and they nodified it so it would put out stronger
pul ses than it normally would. And then they
pl otted how much stronger they had to nake that
taser in order to cause ventricular fibrillation.
And you can see there's a relationship as the pigs
get bigger and bigger, that stimulus has to becone
stronger and stronger. So this kind of relates to
sonething else | said, that small individuals tend
to have | ower thresholds. This occurs in many
aspects of electrical stinulation, including
ventricular fibrillation.

The snal |l est safety factor this researcher
observed was a factor of 15, the lightest,
smal |l est pig had to have a taser that was,
according to his statenent, beefed up by 15 tines
so that you would conclude fromthat, well, gee,
there is not nmuch risk of a Taser because here it
took 15 times higher than to cause that pig to go
into ventricular fibrillation. And for bigger
pigs it took even nore output, even greater safety
factor.

But this is an issue that these safety
factors, | have concluded, that are published in
this paper are not accurate, that the author, and
| have corresponded with himabout this, the data
he presented in his paper is not consistent with
these safety factors, and | would say the safety
factors would have to be reduced by a factor of at
| east two. But still, you would conclude, even if
you did that, that fromhis experinents, a
standard Taser would not cause ventricul ar
fibrillation unless it was --

THE COW SSI ONER: Now, on your figures that's seven-

A

and-a-half times for that lighter pig.
Yeah, it would be sonething |ike that, seven-and-
a-half or seven tines. Yeah.

THE COWM SSIONER. Al ri ght.
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But that's still, you know a safety factor. So
but that's what this guy showed.

Now, | am going to show you on the next slide
t hat ot her peopl e have found ot her concl usions.
Here, and | amgoing to have to go through this in
sonme detail, because |I think it's very inportant
and | know that this is the hot-button issue when
it comes to Tasers is, you know, is it going to
kill sonebody, does it stop the heart? So we need
to understand this.

| give the various references at the top row
It refers to the study that | referred to earlier

by Dennis et al. Renmenber he had two sequences of
40- second shocks from a standard X26, eight pigs
he tested. The Taser was not enhanced. | have

"times 1" here under this colum. And he found
extreme acidosis and i medi ate tachycardia. That
means very fast beating w thout bl ood pressure.
So al t hough nost of those pigs were not in
ventricular fibrillation, they still, the |lack of
bl ood pressure ought to be consi dered a dangerous
condition. And two of his pigs went into
ventricular fibrillation.

Then you recall | nentioned the sane teamdid
anot her study where they used a paralytic, again
an unnodi fied Taser, and in this case one pig
suffered ventricular fibrillation. There was no
acidosis in those cases, but still there was
i mredi at e tachycardi a and no bl ood pressure.

The next row, reference (c) by Nant hakumar,
he tested six pigs, the 50 kilograns refer to the
average weight, with a TASER X26, and 96 percent
of the five-second di scharges that he used
resulted in tachycardia w thout blood pressure.
So those woul d be studies that woul d nake you
concerned that there m ght be a problem here.

Now, then we have sone others that had nore
reassuring outcones, the next row, reference (d)
by Lakkireddy et al. He could only get
ventricular fibrillation, or capture, | should
say, he could only get capture by enhancing the
Taser. So he put the Taser darts across the chest
of the pig. This researcher could not cause the
condition that was observed by the ones above, and
he reported that. And he enhanced his Tasers by
two to ten tines. Now, that, those factors, two
to ten, did not appear in his paper. He nade the



44
J. Patrick Reilly (Technical presenter)
Presentation

OCO~NOUITRAWNE

sane m stake that the other author did. So |I've

nodi fied his safety factors. But still he could

not fibrillate a pig at all and he couldn't cause
capture unless it was beefed up by a factor of at
| east two, and as nuch as ten tines.

The next researcher (e), which is Wi et al,
and that's a teamthat was headed by Dr. Wbster
and that's another one of your w tnesses that you
have nmentioned, Dr. Wbster will be on hand
apparently. And this, he did peer studies. Let's
see, that's (e), Wi et al actually includes
Webster. | think Webster was the team | eader in
that case. But Wi was the first nane on the
paper .

So these next two studies, in the first study
he specul ated that, well, maybe the pig isn't such
a good nodel for a human because the pig has nuch
nore fat across its chest and nore nuscle, and
that the distance between the taser dart and the
heart will be greater in a pig than a human, so
maybe that the pig wouldn't be that, you know, too
conservative or wouldn't be a good subject. So
what he did is he surgically cut a well in the
pig's chest and he inserted the Taser dart in
there, and he noved it up and down until he could
cause fibrillation. And he found that on the
average if the dart was 17 mllinmetres fromthe
heart, he could cause fibrillation. And he also
reported that this distance could be found with
people that are relatively thin and with a taser
on the chest.

That study was criticized by sone that by
cutting the well in the nuscle that he altered the
di stribution of the way the current flows and he
was causing nore current to go to the heart than
woul d actually occur with a Taser. So he did a
second study and he found that in this case he
didn't actually do a surgical well, but he pushed
the Taser into the chest nore or less, the dart,
and found again a distance relationship: the
cl oser you got to the heart and the nore |ikely
you woul d get fibrillation. And the m ninmm
di stance he found was sonething that he reported
you could find in humans, maybe |ike a one percent
or so of humans coul d have a di stance as snmall as
the pig. So he found that you could only get
fibrillation when you pushed the dart closer to
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the heart.

This | ast study nentioned here, nunber (g),
this researcher also could get fibrillation only
with a nodified Taser that was enhanced.

So the picture hereis a little unclear.
Sone researchers are finding with an unnodi fied
Taser and darts on the surface of the pig they are
causing ventricular fibrillation. O her
researchers are doing simlar experinents and are
not finding that, or they find they either have to
enhance the Taser or maybe push the heart, the
dart closer to the pig's heart, or sonething
unusual |ike that.

But we do, | think the fact that we do have
cases where an unnodi fied Taser is causing these
condi tions ought to be a red flag that would say
in the case of humans this m ght be a concern.
Now, if it is a problemthat could actually
happen, it would have to be a |l ow probability
case. Because we are finding in the various
reports we receive frompolice departnents and so
on that only of the many, many thousands of cases
that Tasers are used, only a small nunber result
in a death afterward. So at worst it would be a
smal | probability event in practice.

Now, that m ght have sonmething to do with
where the darts hit. Now, Webster, for instance,
he found that there was a sweet spot, you had to
put the dart in the sweet spot just over the heart
and then you could get fibrillation. But these
ot her researchers, they just had the darts
straddling the heart and they didn't hit that
sweet spot, and they coul d.

So the next slide shows the conditions for
trainees, and these studies reported - that's by
Dr. Ho and another one by Levine - that they did
not find dysrhythm as, but again they're hitting,
they're putting the darts on the back of the
police trainees. But they reported they did not
find problenms in humans.

Now, they did not actually nmeasure whet her
there was bl ood pressure during the Taser. |
mean, that's one question that the pig studies
woul d make you want to question. Was there bl ood
pressure while they were being Tasered? These
guys weren't able to neasure that, or didn't
measure it. They only neasured what woul d happen
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after the Taser was over with. They found that
the heart was beating faster but the subjects
seened to be okay ot herw se.

Next slide is a sunmary of the effects on the
heart.

We have cardi ac responses in some pigs wth
el ectrodes on the chest, including innediate
cardiac capture with rapid tachycardi a, w thout
bl ood pressure. Sone studies have found
ventricular fibrillation both with and w t hout
concurrent acidosis, and also that the probability
depends on the chest-to-heart distance. O her
studi es have found a | ack of cardiac response in
pi gs, unless an enhanced Taser was used.

And the bottombullet, there is no evidence
that I know of that proves that humans have
endured ventricular fibrillation inmediately after
a Taser exposure. Now, that woul d be sonething,
you know, you woul d expect to happen right after
the Taser, rather than many mnutes later. But
there are rare cases of Taser, of deaths after
Taser exposure during police encounters. | would
say that the probability of ventricul ar
fibrillation in humans cannot be rul ed out, but
the probability would have to be very | ow.

Next we'll talk about the brain. Let ne see.
In the interest of tine, | amgoing to junp over
this, because I'Il just give you the bottomline

here. That it's a rare condition that the Taser
dart will hit the head, but it's not inpossible.
But of all of the cases that |'ve seen reported,
|"ve never seen a single one that reported a Taser
shot to the head. But | know there are sone, |
think 1'"ve heard of a person getting shot in the
eye, but | haven't personally seen those
publications that report that.

But based on our experience with electro-
convul sive therapy, now that's sonething you know
that's used even today for severe depression and
ot her psychiatric problens, and what happens in
el ectro-convul sive therapy is they put el ectrodes
across the head and then you apply a current, and
t hat causes what they call a grand mal seizure.
Now, when they do el ectro-convul sive therapy, they
only do it wth nuscle rel axants, because w t hout
nmuscl e rel axants the nuscle contractions can be
very intense and can even be, you know,
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dangerously intense. So they use nuscle

rel axants, they use anaesthesia. But | have

| ooked at el ectro-convul sive therapy literature
and none of it of course uses Tasers. But |'ve
concl uded that the doses of electricity used in

el ectro-convul sive therapy are simlar to the
doses applied by Tasers. So | would concl ude that
if a Taser dart struck the head at a point, let's
say, outside the brain, you know, external to the
brain somewhere, if one of the darts hit the head,
there would be | think a reasonable probability of
a grand mal seizure ensuing.

So let's see, I'll just junp over, let's see,
one, two, let's go to page 38. OCh, let's see,
back up, let me see. There we go. Ckay.

Now, why do people fall down? |If you apply
the Taser, let's say to the chest, you will often
see humans and even aninmals, a stiffening of |inbs
a distance fromthe place where the Taser hits. A
person | oses posture, falls down, why?

One of the nmechanisns, | think this is a
fairly new finding that 1've had the privilege to
be able to contribute to this, it's explained by
what we call a spinal reflex. So what's a spina
reflex? You go into the doctor, he taps your knee
with alittle hamrer, your knee jerks a fraction
of a second later. Vhy? Well, what happens is
there's certain inputs we call the sensory inputs
fromthat nerve tap travel up your leg, go to the
-- go to the spinal colum, and in the spinal
colum those are sensory inputs, they nake
connections wth other neurons that connect
muscl e-control li ng neurons. Those nuscl e-
controlling neurons then send the signals back to
the nuscles in your leg and it tells certain
nmuscles to contract and other ones to relax, and
so your knee goes up. And that doesn't involve
the brain. You' ve got a conputer in your spina
cord. And just even posture, ability to stand,
your brain is not thinking about it. Your spinal
cord is programed so that you stand up

Let's go to the next slide.

Here's a good exanple. You step on a piece
of glass. This is a nuch nore conplicated spinal
reflex. Wat happens? Your foot feels various
t hi ngs, a sharp object, sends signals to the
spinal colum. That signal to the spinal colum
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has to send signals to that leg to lift it. Now,
what woul d happen if all you did was to lift your
|l eg and you didn't do anything else? You'd fal
down. The only reason | don't fall down, | shift
my body. So it has to take certain nessages to
other nmuscles to tell the other nuscles, you know,
shift your body weight, and that's all progranmed
in your spinal cord.

Now, what happens in a Taser? |In a Taser,
you' re providing nmassive inputs to the spinal
cord, unnatural, and | would have to say that the
spinal cord is overwhelned, it's confused and
doesn't know what to do. It's a very unnatura
stinmulus. So there's good evidence that we're
about to publish that the spinal reflex plays a
very significant role in that.

Ckay, that's enough said about that.

Let me go to page 41. This is just the
summary that a Taser shot nost likely triggers a
spinal reflex leading to | oss of posture. The
subject usually falls to the ground, but may be
unable to control or cushion the fall

Now, let's talk about thermal effects.
Everything |'ve said up to now we cal
el ectrostinulation. It talks about the excitenent
of nerve and nuscle. All the things |'ve
menti oned up to now.

Now, thermal effects is heating. |Is that a
problen? Now with a TASER X26 the heat capacity,
as | showed you on of the very early slides, was
equivalent to a one-watt |ight bulb burning for
five seconds, and for the M6 it's approxi mately
equivalent to a 15-watt light bulb, again for five
seconds.

Now, snall red narks appear at the site of
the Taser. Now, it's not clear whether those are
due to thermal burns, or maybe it's, of course,
you know, you're puncturing the skin with a dart.
That al one could cause an inflammation response.
And we know from ot her experinments that there can
be very localized erosion of the outer |ayer of
the dead skin cells of the skin. But other than
these factors, | think you woul d have to say that
if there is a thernmal effect, any thernmal damage,
it would have to be confined to a very snmall area.
So those little red marks are |ike, you know, Iike
a mllinmetre or two in dianeter that people find
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after being shot with a taser.

The other effect, in the next slide, is what
we call electroporation, and that nmeans those very
strong currents in the body can punch holes in
this nenbrane that surrounds every cell in your
body. Now, normally those close up right away,
and, in fact, that nechanismis used by sone
people to inject drugs into cells. You put the
cell in a nmediumand give the cell a shock and
t hen the pores appear and the drugs go inside, and
then the shock goes away and the cells cl ose up.
If the electroporation cells are big enough and
they're held open | ong enough, they can fuse
toget her and then the contents of the cell can
spill out and that cell wll die. But generally
we only see these things at fairly high |levels of
stimul ati on where you' d expect electrical burns.
So we can't say, | can't rule out, that there
m ght be a small anount of electroporation and a
smal | anmpunt of tissue danmage very imredi ately
around the barb.

Anot her factor, the next slide is the
statistical variation anong subjects.

There's a huge amount of literature on
el ectrical thresholds of aninmals, in people, and
all kinds of reactions, sensory and el ectri cal
pain and nuscle contraction and this let-go
t hreshol d and el ectro-convul sive therapy and
ventricular fibrillation, many of these, that the
t hreshol ds from one subject to another vary. The
only factor we know that can correlate with that
variation is body size, and that doesn't correl ate
with everything. It doesn't make a perfect
correlation. So we are still left with unknown
factors, why does one person have a higher
threshol d than another? But small subjects tend
to be nore sensitive than | arge ones.

"Concl uding remarks", | amgoing to now
summarize all the things that we went through

Bi ophysi cal nechanisns will involve painful
sensations -- very painful

W1 cause intense nmuscle contraction,
possi bly strong enough to cause skel etal nuscle
injury in sone cases.

That a | ack of breathing has been seen in
pi gs but not in humans during the application of a
Taser pul se.
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Lack of posture is the normal sequence and
consequent injuries are possible fromthat.

Acidosis in pigs with prolonged or repeated
exposure.

Cardi ac capture and ventricular fibrillation
in some animals, let's say, but ventricular
fibrillation would have to be ruled unlikely but
could not be ruled out in humans.

Grand mal seizure, although unconfirned, is,
| would predict, would be possible if a dart
strikes the head.

And m nor tissue damage possi bl e around the
contact points due to dart penetration, tissue
heating or cellular electroporation.

Now, |'ve got ny very |ast slide here.

These are the things that we don't know and
maybe you m ght say, well, what could there
possi bly be? | nean, all these studies were done
with healthy animals, or police trainees, you
know, big strong guys. Could there be special
popul ations that are nore vul nerabl e than ot hers?
This is the part where we don't really have any
concerted studies, but these are the things that
you woul d want to worry about.

Now, | nention on each one of these, | give a
reference to sone paper or sonebody who has
information about it, if not a conplete study.

Drugs. Two studies, one with a Taser and one
wi th not a Taser, showed that the cocaine
i ncreases the threshold of ventricul ar
fibrillation.

On the other hand, another study showed t hat
epi nephrine, which is also a stinulant that is
li ke adrenalin, lowers the threshold. That's
about, you know, other than that we don't have a
real ly good database on the effects of drugs.

What about young children? Well, they're
smal | people. Renenber | nentioned the body size.
And we do have one case, a seven-nonth old child
dies after repeated Taser shocks by a foster
nmot her, and there's a reference there where you
can | ook that up. Now, that's not a scientific
study, it's a report.

El derly people, this is sonething | would be
concerned about, individuals with orthopaedic
frailties. Those nmuscle contractions are so
strong that | would be concerned about people with
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orthopaedic frailties. | have orthopaedic
frailties. | would not take a Taser shot because
of that. | have taken over ny lifetinme in

el ectric shock, thousands of shocks and sone of

t hem unpl easant, but | would not, | would be
concerned because | have orthopaedic frailties.
But there's really no data to prove that.

Pregnant wonen. Well, let's say sonething
about this. There is one case here reported a
pregnant woman, three nonths pregnant, was shot in
t he abdonen by police. According to the article |
think, as | recall, she didn't conply. She was I
t hi nk sone drug charge and she did not conply to a
strip search or was not conpliant and they shot
her in the abdonmen. The next day she had spotting
and a week later she m scarried.

Now, | have to nention sonething because |'ve
seen this cone up. |'ve seen this nentioned, it's
specul ation by others, saying, well, the presence

of a woman's body is sonehow shielding that foetus
and that current can't get there because, and they
call that a Faraday shield. And that comes up in
el ectromagnetic radiation, but that would not
apply at all to Tasers, and should just be

di scounted as just incorrect speculation. The
fact is that the foetus inside the woman's wonb
and the fluid surrounding is going to forma
continuum so that current will be able to access
the foetus as it could the other tissues of her
body.

But | would be also very concerned about, you
know, possibly intense uterine contractions. |
don't know what these would do and per haps one of
your medi cal people m ght coment on that. But
t hat woul d be anot her concern.

What about people with special body
configurations? Well, we know that there are many
el ectrical thresholds show that small peopl e have
| oner thresholds, and we al so nentioned earlier
sone studies by Webster, who will be here, show ng
that small people m ght be nore vul nerable than
bi g peopl e, or skinny people nore vul nerable than
fat people.

Physical condition. Let's see, | would be
concerned about even people with especially strong
muscul ature. Now we have those reports by
Battershill about |awsuits by police. Maybe
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strong peopl e have unusual ly stronger contractions
and perhaps, you know, maybe could they be nore at
risk for breaking bones? | don't know. But we
just don't have data on that.

The statistical variation of subjects from
one to another, we don't really have a good handl e
on that when it conmes to Tasers. \Wat's the
variability? W know sonet hing about that in
ot her kinds of electrical stinmulation, and | think
one needs to create, you know, an anal ysis nodel
t hat takes body size into account, and to ny
know edge that's not been done.

And then there's the issue of variations
anong Tasers. |f we have 100 Tasers that have
been sold at different tinmes and we collect them
fromaround the country and test them what's the
variation going to be? W know that they're not
going to be, you know, you can never manufacture
two things precisely alike, and what about age and
stuff? What does that do to their output? So we
don't really have data on that.

So | consider these things, and |'m not
saying that they are problens but I think they are
concerns that need to be addressed and just have
not yet been addressed.

So | think with that I will conclude ny
presentati on.

THE COW SSIONER: Sir, thank you very nuch. [1'11

pause now. |s anybody m ndful of speaking to
counsel to see whether or not there should be sone
guestions put through counsel to clarify anything,
because if not, we can just adjourn for |unch now.

Vell, | don't see anybody w shes any
guestions then, and it's quarter to 1:00. W'l
break now until two o' clock

( PRESENTER STOCD DOWN)

( PROCEEDI NGS ADJOURNED FCOR NOON RECESS)
( PROCEEDI NGS RECONVENED)

J. PATRICK REILLY, a Techni cal
presenter, resuned.

THE COW SSI ONER: [ Sound begins] ...to be asked.
MR. VERTLI EB: Thank you, M. Comm ssioner.
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M. Reilly, just for sonme clarification, just a
few things, please. Wen you nentioned
ventricular fibrillation, what is of concern about
that? Wy are you concerned about that?

VWll, the concernis this, that, first of all, no
bl ood is punping, and secondly that it's extrenely
unlikely that it wll correct itself unless
sonebody has the defibrillation paddl es avail abl e.
So that neans that it's very likely to result in
death if it sets in and if sonmeone's not on hand
to pull you out of that with a defibrillator.

It's likely to result in death.

Now, secondly there seens to be sonme contradictory
literature between the effect of the Taser when
used in the probe node and when it's used in the
drive or push node, so just to get your thoughts
about this. The probe node is when those darts
come out, you nentioned |like straight fish hooks.
That's the probe node?

Yes.

And there's different |anguage, drive node or push
node, which do you prefer for that?

Vell, | have used the termdrive-stun. | nean, |
have just seen that in print and so | have cone to
use that term drive-stun, which nmeans you're not
firing the darts, but they take the gun w thout
the cartridge attached and push it against the
subject and pull the trigger; that | call the
drive-stun node.

And so in terns of the worries that you have
ment i oned about the effect on people, which would
cause you nore concern?

Well, let's put it this way, the node that would
have the greatest effect that you're |ooking for,
that woul d nean debilitation, and al so maybe the
greatest hazard, would be the probe node where the
darts are spaced sone ten centinmetres or nore
apart. And that as you nove the darts cl oser
toget her as you have in the drive-stun node, |
woul d expect that it would becone |ess effective
as an incapacitating event and also that the
chance of sone kind of dangerous situation ensuing
woul d al so be reduced.

So | ess chance of danger with the drive nbde
versus the probe node?
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Yes, | ess chance of danger.

Now, very recently here we've been aware of an
article by a nunber of doctors from Toronto, a Dr.
Nant hakumar and a Dr. Dorian and others, who have
col | aborated on an article, very recently
published in the CVMA Journal. Have you seen that
article?

Yes, |'ve seen it. It's very recent. In fact, |
think I reviewed it while | was on the plane

com ng out here.

There's an abstract in that article. Wat's your
view of that abstract?

Well, ny viewis that it's a summary, what he
describes as a summary, that of the state of

know edge with respect to ventricular fibrillation
and the possibilities of it happening in a Taser.
And that he doesn't bring any new information in
this paper, but I would classify it as nore of an
editorial opinion by this man. And if | may try
to paraphrase it, ny understanding of what he is
saying in this article is this: How can people
say, and there are sone who in his opinion are
trying to say this, how can people say that there
is zero probability of a fatal event or
ventricular fibrillation happening and that it
cannot happen with a taser when there are several
studies that show that it can, his being one of
then? And there are a couple of others that he
cites that it's not just his study. So I think
that's kind of the opinion that he rendered in
this paper, which is nore of, as | say, a review
There's really nothing newin it, other than he's
just trying to reinforce that opinion

And do you agree or disagree with his abstract?

| agree. | have said and continue to believe that
there is a very snmall chance of a fatal event,

al beit not zero, the probability would be small
but should not be construed to be zero as far as
exposure to a human.

When you say what you' ve just said, what percent
woul d you attach to that?

kay, now, that's a real difficult one, to try to
quantify a rare event when you don't have all the
data to know just how to quantify it, who are the
peopl e nost at risk? But | would say that based
on just the experience of the nunber of

depl oynents that have been nmade and the nunbers of
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peopl e who have died after a Taser exposure, even
if you blane all of the incidents on the Taser,
even if you were to take that position that the
Taser sonehow contributed or caused those deat hs,

it still would have to be a probability, a smal
probability well |ess than one percent.
To quantify that, | sinply can't, and | have

to give this caveat when | make a statenent |ike
just did, that there is really no central data
collecting effort that really allows you to
adequat el y apprai se those probabilities, that the
police are not required to report these things to
sone central clearinghouse. Sonme of these go to
TASER | nternational, the reports, and it's
strictly voluntary. According to Battershill, the
Canadi an office that did a study on the statistics
of problens, that police departnents only
voluntarily give information to TASER

I nternational, and nost do not. That was his
statenent. So you have to col our these things
that we're kind of groping in an environnment where
we don't have all the facts. And if we want to
really answer your question nore definitively, we
need nore information.

VWll, do you have any recommendati ons on data

col | ection?

Yes | do, indeed. This is what | guess would be a
recommendation 1'd like to nmake, is that for every
Taser deploynent, that the police departnent or
the individuals involved in that incident would be
required to file a report, and that report ought
to go to sone central agency that is available to
the public and available to research scientists,
whoever is interested. And | think there ought to
be specific things that a police officer ought to
be asked to answer, and | have a nunber of

suggesti ons.

Pl ease.
And sone of these things go into the areas of
uncertainty that I nentioned. | would suggest a

guestionnaire to include these things, but
certainly not limt it to them The height and
wei ght of the individual tased; whether it was a
drive-stun node or in a dart node; the nunber of
repeated shots; the nunber of Tasers applied to
the individual, whether it was just one gun or
mul ti ple guns; the location of darts on the body,
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and for that | would suggest that the
questionnaire should include an outline of a human
being wwth maybe a grid systemapplied to it, and
it would show a front view and a rear view of a
human, and then the officer woul d naybe nmake an
"X" in the squares that were closest to the ones
where the darts | anded. The questionnaire should
i nclude the observed reaction of the subject, and
it should al so ask whether there were any
observabl e injuries and what were the nature of
t hose thi ngs.

Now, that at the very least | would think
t hat shoul d be asked, and hopefully over tine then
we can begin to get a better handle on the
probability of these events that are unwel cone or
danger ous.
Why woul d you want to know with the chart of the
body front and back, the |ocation of the darts?
Vll, it nakes a difference in trying to assess
what m ght have been the likely cause of death
So, for instance, if the darts were hit on the
abdonmen or maybe the armor leg, for instance,
then you could rule out that the Taser directly
caused ventricular fibrillation. But on the other
hand, if one of the Tasers was near the heart, one
of the darts was near the heart or the two darts
across the heart, then that m ght be a possible
explanation. So the |ocation helps you to try to
determ ne what m ght have been the cause of death
s there any significance to the |location of the
darts relative to the heart, if you had a dart on
top of the heart and one near the bottom for
exanpl e, would that nmake any difference from an
el ectrical engineering standpoint?

Well, that's a good question. | know that Dr.
Webster, who is going to appear here, says that
there's a sweet spot, a small |ike a one- or two-

centinetre dianeter sweet spot, if one of the
darts hits inside that sweet spot, that's when you
get the greatest chance of ventricul ar
fibrillation. On the other hand, the studies that
| mentioned in one of ny charts that showed
i ncidents where the pigs did go into ventricul ar
fibrillation, the darts were not on that sweet
spot .

So how do we get a better handle on this
gquestion you asked is a very relevant one. The
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research project I"'minvolved in is on the verge
of answering questions like that. W are creating
a highly detail ed anatom cal nodel of a human
bei ng and al so pigs, and the project is going to
be able to determ ne for any arbitrary pl acenent
of darts what would be the electric currents in
different parts of the body. And there will also
be a verification of this nodel with animals, and
| think we will be better able to answer that
guestion but we're not there yet. And so it may
be a year before we have a good answer to that.
You nentioned the animal testing and in this case,
in this subject, has been with pigs. 1Is there a
reason that pigs were used versus dogs or other
animals, and tell us about the issues around
conparing aninmal testing with human testing.

kay. And that's also a fair question. This
question always cones up in safety studies, and |
don't care whether you're tal king about
electricity or pharmacol ogy, in general, you know,
you're not going to experinent with people when
you are questioning whether there could be a
serious hazard involved. A lot of your research
is going to be wwth animals, and so you al ways
have the question how do | relate the animal to

t he human?

And in the case of the electrical exposure
over the years peopl e have used various ani nal
nodel s, and there is animals |i ke dogs have been
one subject. But, you know, dogs are a | ot
smal | er than people. And you renenber that those
body size relationships |I nentioned, the smaller
i ndividual tends to be at a |lower threshold. So a
pig seens to be a big animal, kind of usually on
the size of a noderate size human. Their heart
architecture is simlar to a human, so they're
of ten thought of as a reasonably good nodel to be
testing agai nst humans. However, there are sone
suggestions fromdata that say that a pig m ght be
in sone cases nore sensitive to ventricul ar
fibrillation, let's say, pound for pound as
conpared to human. So it mght be a little
conservative to use pigs as a nodel for humans.
But that's sort of where we are. In any safety
study, we try to do the best we can, and generally
the pig is accepted as a reasonabl e nodel for
humans.
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What is acidosis?

Aci dosis is a condition where the bl ood becones
nore acidic than the natural state. So acidic,
there's the two polar opposites of acidic, one
pole is acidic and the other is alkaline, and the
blood is usually very slightly alkaline. But if
t he bl ood beconmes nore acidic, they call that

aci dosi s.

Now, you nentioned orthopaedic frailties. Wat
about soneone who had a transplant of a joint, or
had sonme injury where they had netal screws in
their body fromfracture. Wuld you have any
concern about that fromyour electrica

engi neeri ng background?

Well, just fromelectrical engineering point of
view, we find this to be true, that when a person
has a netallic inplant - and there can be nmany

ki nds of inplants, now, you nentioned screws and
the hip replacenent, but there are |lots of other
inplants, for instance, heart pacemakers and ot her
ki nds of devices that are inplanted in the body -
that where those netallic objects are resident in
the body, if you have a current from sone external
source that's, let's say, passing near those

i npl anted objects, the current will tend to be
drawn to those objects and will get a higher
current density near those objects. Now, that

hi gher current density can have a greater chance
of exciting nerves, for instance.

In the case of a hip replacenent that you
mentioned, | can't think of a scenario where |
woul d worry about a danger fromthat al one, even
t hough the currents m ght be attracted and, you
know, intensified a little bit around the inplant,
| don't see that as a specific danger. But there
could be other things that ought to be | ooked at
and | think, for instance, inplanted pacemakers
and inplanted defibrillators would certainly be
things on our list of things that we need to
understand better, whether the function of those
devices mght be interfered with. And that's the
gquestion that needs to be raised, and | don't have
an answer for it.

Lastly, have you been approached by TASER
International to do work for thenf

Vell, | have been approached by nore than one
conpany that manufactures electrical stun devices
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and aski ng about possible interest and
col l aboration in sone respect, and that includes
TASER I nternational. And | have, after
consideration, | have turned down anything al ong
those lines. And the reason was that | wanted to
remai n as i ndependent as | possibly can for the
pur pose of appearing at sonme hearing just |ike
this. | really wanted to preserve i ndependence
and to avoid any appearance of conflict.
And | mght add that in the sanme respect

al so have turned down offers to do work against a
Taser conpany by sonebody bringing a lawsuit for
this very same reason

C And you have not done that, either.

A | have not done that either.

MR. VERTLIEB: That's it, all right, nothing else for
you. Well, thank you so nmuch for com ng here, M.
Reilly. | know that we're all grateful to you
ir. Conm ssioner, those are our questions as
counsel

THE COWM SSIONER M. Reilly, I'"mvery grateful for
what you've done. | personally have found your

presentation very clear on a very difficult

subject, particularly for those of us that have a

| ay background in this area. Thank you so nuch.
A Thank you, M. Conm ssioner.

( PRESENTER EXCUSED)

MR. VERTLIEB: Now, M. Comm ssioner, perhaps we could
just take a few mnutes to help set up the
connection for the next presenter.

THE COWM SSIONER: all right. W'Ill take a five-mnute
br eak.

( PROCEEDI NGS ADJOURNED)
( PROCEEDI NGS RECONVENED)

THE COW SSI ONER: Can we begin. Al right. | am
informed that we have the hook-up necessary. Yes,
counsel

MR, McGOMWAN. M. Commi ssioner, the next presenter is a
Dr. John Webster. He's a Professor fromthe
Uni versity of Wsconsin-Madi son, where he has a
specialty in bionedical engineering. He is quite
famliar with the literature regardi ng Taser
studi es invol ving ani mals and has hinsel f
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conducted a nunber of these studies, specifically
with pigs. He's here today to tell us about that
research and the know edge he's gained fromthe
l[iterature

| should say just a brief word about the
met hod of his presentation, M. Comm ssioner. As
you can see, he's not here in person, tine
constraints in the scheduling made it not possible
for himto attend in person, so we have arranged
for himto attend by way of a tel ephone conference
line and a SKYPE video link. There were sone
practical reasons why the higher-tech
vi deoconf erenci ng was not a practical option.

THE COW SSI ONER: Yes, thank you. | understand that

it was in excess of $20,000 to set up the
appropriate link with satellite and | didn't want
to stretch the public purse that far. This seened
to me to be quite an adequate nethod of doing it.

JOHN G WEBSTER, a Techni ca
presenter, appearing via video
[ink.

QUESTI ONS BY MR McGOWAN:

OO0

O >

OO0 T>OHT> O

Now, Dr. Webster, can you hear ne okay?

| can hear you. Can you hear nme?

| can hear you just fine. W'I|l progress and you
et me know if you have any difficulties hearing
ei ther nyself or the Conm ssioner.

Ckay.

And I"mgoing to start, before we send you off, |
under st and you have a Power Poi nt presentation and
before I send you off on that, I'mgoing to spend
just a few mnutes with you di scussing your
background and experience, all right?

Ckay.

Ckay. | understand you started your education at
Cornell University?

Ri ght .

And what degree did you get there, Doctor?

Vell, it was a five-year program a Bachel or of

El ectrical Engineering.

Ckay. And that was in 1953?

Ri ght .

kay. And fromthere you went on to Rochester
Uni versity?
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Well, | spent about ten years in industry before |
went back to school, and after that went to the
Uni versity of Rochester to get ny Ph.D.

Ckay. And you did a Master in Science as well at
Rochest er ?

Yes.
And what areas were your Master's and Ph.D. in?
Well, | was invited by the National Institute of

Health to becone re-treaded to teach this new
field of bionedical engineering, so ny speciality
was in bionmedi cal engineering within the
Department of El ectrical Engineering.

And what is bionedical engineering?

Well, it's the application of engineering
principles to solve problens in healthcare. M
particul ar speciality is teaching students and
doi ng research in order to devel op new nedi ca

devi ces for hospitals and other healthcare.

Al right. And you are currently a professor, an
acting professor at the University of Wsconsin-
Madi son, and you' ve been there since 1967 in that
position; is that correct?

Well, | was a professor up until 2001 and then
retired and they nmade ne an eneritus professor,
and then they wanted ne to conme back and teach
courses and do research. So | have been nore or
less full tinme since.

Al right. And you are, | understand, a nenber of
t he Engi neering in Medicine and Bi ol ogy Society?
Well, it's actually the I-Triple-E that is the
Institute of Electrical and El ectronics Engi neers,
and they have many subgroups, one of which is

Bi onmedi cal Engi neeri ng.

Al right. | see you have a nunber of areas of
interest when it conmes to research and areas in
whi ch you' ve gai ned expertise. They include

medi cal instrunentation and devi ces?

Yes.

And the design of cardiac pacenakers and
defibrillators?

Yes.

| wonder if you mght just very briefly t
Comm ssioner a little bit about your work
ar ea.

Well, | teach about nedical devices and
particularly those that are electric stinulators,
and a cardi ac pacenaker is an electric stinulator,

ell the
in that
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simlar to a Taser, which also electrically
stinulates the body. So there's a rather close
correspondence t here.

C | take it, it was because of your previous work
t hat you ended up noving into, as one of your
research areas, Taser; is that right?

A Wll, | was alerted to the fact that the U. S
Departnent of Justice had put out a request for
proposals to do research in this area, and it
seened rather close correspondence with sonme of ny
previ ous work, so | applied and then they gave ne
the funds to do that.

C Al right. And how were you alerted to the

proposal that was avail abl e?
Well, | know a man named Robert Stratbucker, who
happens to serve on the Taser Medical Board, and
he called ne up and suggested that | get involved
init.

C | wonder if you could tell the Comm ssioner just
generally a little bit about the research that
canme fromthat, that cane about as a result of the
fundi ng you received fromthe Departnent of
Justice?

A Well, ny original hypothesis was that Tasers
cannot electrocute the heart. And then | got to
wor ki ng on pigs, and it was pointed out to nme by
soneone who knows all about pigs that unlike you
and | they walk on all fours, and they have a very
t hi ck band of nuscle that's over the top of the
heart, and so in that small respect they are
different fromus and therefore we should try to
figure out how close the darts get to the heart
before they cause trouble. \Wereas all other work
that | amfamliar with, people just put the darts
in the skin of a pig, which is farther away than
our wor k.

Al right. And what's the extent of your research
experience using Tasers on pigs?

Well, | had this governnment grant for two years,
and we tested Tasers on pigs at |least 40 tinmes and
so I'mvery famliar with the response of pigs to
Tasers. And | assune that the response of humans
is sonmewhat simlar fromvideotapes that | have
seen in their use on humans.

C Right. Now, you're here today not as a w tness,
Dr. Webster, you're here as a presenter. W have
a slightly less formal atnosphere. But
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under stand you have had sone experience as an
expert witness in your field of expertise as an
el ectrical engineer; is that right?

A Yes. Sonetinmes | get called on by people that are
litigating between two conpani es, nostly patent
litigation, but sone other types of litigation.
I"'mfamliar with courtroom procedures.

C And has any of your expert w tness invol venent
centred around Tasers? _
A Yes. There are currently several ongoing cases

and | have witten expert reports in three of
these cases, so I'mfamliar wiwth the litigation
in this area

C Okay. And the cases involving Taser that you're
involved in, are you invol ved for the manufacturer
or for sonme other party?

A Well, the first case was soneone that had nmade
sone statenents at a conference by the nane of
Ruggi eri, and TASER had sued himfor defamati on,
think. And Ruggieri asked me if | would be
willing to testify on his behalf. So | did that,
and |later the case was settl ed.

C Al right. And you are involved in other ongoing
matters now, which | won't ask you anything
further about.

A Yes.

C All right. Does that about cover your rel evant
experience and background, Dr. Wbster, sufficient
to give us a sense of your body of know edge and
expertise?

A Well, | think it does.

C Ckay. I'mgoing to invite you now, Dr. \Wbster,
to commence your PowerPoint presentation. |
understand that you have prepared a Power Poi nt
presentation which you will be |ooking at at your
end and we w || be displaying at the sane tinme on
t he screen we have here.

A Yes.

MR McGOMN.  Very well. Please feel free to begin.
| f you have any difficulties, let me know And if
there's anything we need clarified, we'll junp in

and ask for that.
PRESENTATI ON BY DR WEBSTER

A Ckay. Well, I"'mon slide nunber 1 now, which
presunme you can see, and it tells who | amand if
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anyone wants to send ne an e-mail, or by phone,
all nmy information is there.

So let's go to slide 2.

This shows the way a Taser works. Unlike a
stun gun, which is pushed against a person with
el ectrodes that are about two inches apart and
only stinmulates a small area causing a |lot of pain
but not incapacitation. The Taser is designed, as
you can see, to spread the darts vertically by
sonme di stance, and then the electricity flows
between the two darts and stinulates the entire
torso, including the spine and all the nerves that
go to the linbs and the entire body becones very
stiff and generally falls over.

Let's go to slide 3.

So what we see here are sone darts and then
t hey have a heavy part behind them that hel ps
themto eject, then they come out on the right
side, the cartridge on the front of the Taser, and
then they have these trailing wires that go out,
and sonetines land in the skin Iike darts, or they
can just go through clothing and then the voltage
i s high enough so an electric arc junps fromthe
dart to the skin in the same way that it would if
it was winter and you scuffed your feet and you
got near a doorknob and a spark junped to the
doorknob. So we're all famliar wth that.

Let's go to nunber 4.

So here's the problem There is the question
at the top really: Can Tasers directly
el ectrocute the heart? And this is what we tried
to (indiscernible - word(s) skipped) on that
guestion. Because Amesty International, which
seens to think that we should stop using Tasers,
states that a | arge nunber of people have died
after being shot with a Taser. But this isn't
really cause and effect. | think in the vast
majority of these cases peopl e have taken an
overdose of drugs, they are behaving badly, the
pol i ce show up, they disobey the police, the
police shoot themwi th a Taser and then they die.
Not fromthe Taser, but fromthe drug overdose.
However, there may be a small nunber of these
peopl e who were el ectrocuted by the Taser.

So nunber 2 there, we're trying to answer the
guestion: Can Tasers directly cause ventricul ar
fibrillation in humans?
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So nunber 3, we determ ne the dart-to-heart
di stance that causes ventricular fibrillation in
an anaestheti zed pig because, as you m ght
imagine, if you were shot in the leg, it's not
going to kill you. You have to get close to the
heart. You have to get enough electricity flow ng
t hrough the heart in order to cause el ectrocution.
And it doesn't nmake any difference whether it's a
Taser or whether you put your finger in a socket
inthe wall, if it goes through the heart, it can
el ectrocute you, and if it doesn't go through the
heart, why, it can't electrocute you.

So since we couldn't test on humans, that
woul d really be unethical, and | certainly
woul dn't want to get a Taser dart right over ny
heart, we use a conputer nodel - that's nunber 4
there - of the human thorax in order to estimte
this probability.

Let's go to slide 5.

So one of the questions that comes up is
haven't there been enough pig studies already?
And here is, well, the first major pig study which
was done by MDaniel, Stratbucker, Nerheimand
Brewer, two of the authors of this are enpl oyees
of TASER conmpany. So it shows that if you | ook at
the weight of the pigs at the bottom that as they
get heavier and heavier there's a safety factor, a
safety index on the left and it keeps going up and
up. And what they are saying here is that, well,
it takes 20 times as much as what the Taser puts

out in order to kill a pig, and therefore there's
a trenendous safety factor, and the Taser can't
kill pigs, or humans by inplication.

But then in |looking at the bottomleft we see
humans don't have the fat and nuscle | ayers of
pigs. Mst humans, if they are |like nme, you can
put your fingers sort of over your heart and
bet ween your ribs, and you can feel the heart
beating right on the other side of your ribs,
mean, it's very close. You can't do that with a
pi g because the pig has this big band of nuscle
that's right over the top of that area, and on top
of that is generally a layer of fat, too. So in
this anatom cal way, pigs and hunans are
different.

Let's go to the next slide, nunber 6.

So we asked the question: How close to the
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heart does the dart have to be to cause
ventricular fibrillation? Well, the first tine we
tried this we nade a little, you can take sone

bl unt forceps to sort of make your way in a hole
fromthe surface of the pig through to the heart,
and then we put an electrode in there sone

di stance fromthe heart, and when we turned on the
Taser, the whole pig just junped around and
vibrates a |l ot and everything falls apart. And so
we made what you can see here in the photo on the
right, is sort of the plunger end of a syringe

whi ch you can hold down against the rib cage, and
t hen even though the whole works is vibrating, the
di stance of dart here remains fixed.

So what we see here on the left side is the
adj ust abl e pl unger, which is placed on top of the
rib cage, and next to that we see sonething that's
like the dart. W nade up a calibrated tube of
plastic and with netal exposed at the end, exactly
the same length as the nine-mllinmetre dart of the
Taser, and then we could adjust this up and down
and we ran experinments in which we started a | ong
way away fromthe heart, and then noved in and
then noved in, and then noved in, and eventually
if you get close enough, the pig would go into
ventricular fibrillation, which we could nonitor
on nonitoring equi pment.

Let's go to nunber 7.

So here's sort of a side view of everything
that's going on. First you renove (indiscernible
- word(s) skipped) the fat and the nuscle down to
the rib layer, and then you could stabilize things
with a syringe and then you could slowly advance
through this tube and get closer to the heart.

And when we're all done we could take anot her
device like a little netal tube with a hook on the
end |like a harpoon and put it in the sanme place so
that then when we di ssected we could see exactly
where we | anded on the heart. So we verified the
heart | ocation using the detachabl e harpoon.

Next slide 8.

Well, what did we find out? W found with
pig nunber 1 we noved in until we were 18
mllinmetres away. Pig 2 we had to go down the
zero, right up next to the heart. And you could
see as we went through these ten pigs that we got
a variety of answers, because pigs are al
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different, or maybe the little tube that we nade
was different in each pig, or a different

| ocation. Any tinme you work with manmal s and
animal s you have to run a nunber of themin order
to get an idea of what's going on, a range, and so
forth. So the average was 17 mllinetres, and
that's less than an inch. So you have to get in
fairly close to the heart in order to nmake it go
into ventricular fibrillation.

Next slide 9.

Well, we sent our results to a nunber of
people. It's common in the university world to
try to get other people's opinion of your work.
And the opinion was not very good. They said,

"Oh, well, you put sonme gel in this tube and that
m ght have caused error." And we recogni zed that
that was a possibility.

So then we designed sonething that used no
gel at all. They said that the gel m ght have
conducted the electricity straight into the heart
and made it nore sensitive than it would be
ot herwi se. So we nmade a special probe here, a
bl unt probe so we have no tunnel, really, we just
sort of take this blunt probe and shove it through
the nuscle and all, and it will go through, until
we get to the heart, and then we know where the
heart is because it starts bouncing up and down
every tinme the heart beats. And then we have a
test probe that we operated in the sanme way, this
sanme tract that runs fromthe surface into the
animal, and ran it that way.

So let's look at slide 10.

Slide 10 is a conputer tonography imge of
just what was going on. Here's the heart here,
this big round thing in the mddle. And there's
t he bone, the white part shown here in the centre,
just under the letter "A", and then down the
si des, and then you can see that there are nuscles
in between the bone, and then you can see that
there's a layer of nuscle and then a | ayer of fat
before you finally get to the outside. And so you
can see a picture of exactly what was going on and
you can see another piece of information that is
the black part of the picture you're seeing is
lungs, lungs full of air, so it absorbs extra
(i ndiscernible - word(s) skipped) in this picture,
and that the lung doesn't get in the way of what
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we're doing. That is, you can see that we're
going directly through and neasuring the distance
now fromthe heart to the end of this dart.

Well, you m ght ask why we used the bl unt
dart? Well, we were fairly close here and if we
used the sharp dart and got too close and it
punctured the heart, the heart would i nmediately
bl eed to death and the experinent woul d be over.
So we used a blunt dart that had a rounded end so
we didn't puncture the heart, which is the |l arge
round thing in the m ddle.

Ckay, next slide 11

So here's sone results. W can see that on
the left side, the mass of the pig, there's about,
oh, 60, 70 kilograns. That's about what | weigh,
so the pigs are the size of a human. And then we
ran a nunber of tests and neasured the skin-to-
heart distance, which | note that on the average
it's 47 mllimetres. It's a long way fromthe
skin of a pig to the outside of the heart because
of this layer of nuscle and this |ayer of fat.
And it's very different froma human. There are
some humans where this distance is maybe 11
mllinmetres for particularly thin people, |ike I
say they can feel the heart beating right on the
other side of the rib, pretty nmuch on the outside
of the rib.

So at any rate we got very different results
here. W see that our average distance was 5.8
mllinmetres as opposed to the 17 we got before,
and that it ranged from about two to eight
mllimetres distance. Now, if you put all this
together, if a nine-mllimetre dart goes into a
human that has 11 mllinetre distance, these data
suggest that under those conditions the human
woul d be el ectrocut ed.

But realize, too, that you have to have just
the right conditions. You have to be over the
heart and the dart has to | and between the ribs
and under a small probability of all of these
t hi ngs com ng together at the sane tine, the human
could be electrocuted. Well, not only that, if it
happened, then the human woul d have to collapse in
a very short tinme, say on the order of 20 seconds
or sonething like that. And if all this cones
together, why, then, it's likely - certainly nore
likely than not - that the Taser el ectrocuted
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soneone.

Ckay. Let's go to the next slide nunber 12.
Part of our research in order to figure out what
was happeni ng, what we got fromthe TASER
conpany's website, and what they've done is
t hey' ve asked police to report on where the darts
| anded. So they had this grid. Well, this is the
back of a human and on your left side, you see the
front of the human, and | think you can see from
what |'ve said so far, the nost dangerous areas
are B3 and C3, which are over the heart region.
And you can go over to the chart on the right and
figure out, well, how many darts |anded in B3 and
C3, and conpare themw th the total nunber of
darts that |anded, and fromthis we can get the
probability that the darts |anded in these areas.
And so that helps us estimate the probability that
we canme up with [indiscernible - word(s) m ssed].

Let's go to the next slide 13.

And here's sone nunbers in these B3 and C3
grids, so many out of so many hits were there, and
then we can cal cul ate the probability, and then we
can see how many square centinetres there are,
then we conme up with this pretty small nunber at
the bottom that is, for one square centinetre
over your heart, it looks like less than one in a
t housand chance of darts landing in that area.

Ckay, next slide, 14.

We needed nore information. What are humans
like? And so | was able to get soneone who works
i n echocardi ography, that is, they put a probe
agai nst the front of human skin during normal
i mgi ng of how the heart val ve worked, and things
like that, and at the end of that they asked the
peopl e to stand up because nost assailants are
erect or standing, and neasure the distance from
the outside of the skin to the nearest heart
| ocation, and these are the results. That is, if
your body mass index is |ow, say, 20, then the
skin-to-heart distance is also small, it can be
around 10, 11, in that area. But if your body
mass index is 40, then it's likely that the skin-
to-heart distance is much hi gher because you have
a big layer of fat sort of protecting your heart
-- let's use that word. But you can certainly see
a correlation here. At any rate we could use al
this information now in our nodels to try to
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estimate the probability that a human coul d be
el ectrocut ed.

Next slide is 15. Ckay.

So we tried to come up with a probability for
human ventricular fibrillation for just one square
centinetre. W don't know how nmany square
centinetres there are yet, but we'll get there.
And you can see that there are no hunans where the
skin-to-heart distance is 10, so the probability
is zero. Now, there's one human, 11, two at 12,
five at 13, and so on, sO as you can inagi ne, as
we permt the skin-to-heart distance to get
bi gger, why the probability over here on the right
side is going to keep goi ng up.

Next slide is 16. So our results sort of
suggested, |looking at this anatom cal figure, you
can see that the heart is sort of protected by the
sternum this bone goes up and down the m ddl e,
and the ribs that out to the side, and if the dart
| anded on the sternum that's not going to bother
you, because bone is not very electrically
conductive. And ribs are sonewhat electrically
conductive, but the nmuscle in between the ribs is
the nost electrically conductive. So in our
opinion this blue striped area is the nost
dangerous area, that is, right over the heart,
between the ribs - right over the heart, between
the ribs - and then other neasurenents indicate
where the mnimal distance fromthe skin to the
heart is.

Now, that's not to say that there aren't
other possibilities. |If you reach down under your
sternum you have a lot of soft tissue there and
you could push real hard right in here and get
close to the heart. And the heart isn't
necessarily always as shown. This is just one
exanple here. So it's possible that if you pushed
in the bottom here, you could get close to the
heart, but we've shown it here as just this blue
striped area is the nost dangerous.

Ckay. Next is slide 17.

So now we're getting closer to estimating the
probability, and we use data fromthe dart-to-
heart distance from pigs, we' ve been through that.
We've got the erect human skin-to-heart distance
from echocar di ography; the dart |anding
distribution frompolice reports. And then we had
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a conmputer nodel, at this point we had to pul
experinmental data into a conputer nodel that we
made, and then we estimated the current density at
various di stances for ventricular fibrillation.

Let's go to the next slide 18.

So we've already conme up with the probability
of one square centinetre of the front chest being
a problem here, and then we had to get how many
square centinetres were involved here, and then we
added themall up to get the final result.

So the next slide 19 is just this
illustration of the conputer nodel that we nade.
On the very left side you see a rib that runs over
to the right side, and another rib that goes over
there and dead centre in the mddle of the box is
a nine-mllinetre dart, and then we divided this
all up and nmade an el ectric conputer nodel we'll
see shortly.

And the next slide 20.

So here's a side view On the very left in
the mddle you see the dart comng in, it's white,
and you can see two ri bs above and bel ow that, and
you can see all these little tiny elenments which
is why this is called a finite el enment nodel,
there's alot of |little elenments. And you can see
that the elenents are nore congested right at the
tip of the dart where nost everything is
happening, and a little nore sparse as you get
farther away.

Next slide, 21, illustrates sonme results.
Going fromzero at the top, the dart cones down
nine mllinmetres and you can see that the nunber
there, 62003 is a big nunber, which neans that
there's a lot of current density there, but as you
get farther away it drops down to 1000 and 700,
and 500. So there is less electric current as you
get farther away fromthe dart, and you m ght
imagine that. It's sort of |ike taking a garden
hose and sticking it into a bucket, through a hole
in the side, where the hose first bursts out
you're going to have a lot of flow, a |ot of
velocity, but as you get farther away it spreads
out and diffuses, and electricity acts exactly the
sane way.

So using these nunbers, let's go to the next
slide, the current density, which I just talked
about, decreases with the distance away fromthe
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dart. It starts with a very high nunber on the
top left and then it keeps dropping rather rapidly
as the mllinetres get anay fromit down to sone

| ower nunber that's down in the order of a hundred
or so. So you've got to get close in order to
cause el ectrocution of the heart.

The next slide, 23, illustrates sort of
what's going on. At the bottomwe see a dart in
here, and you can see how the current spreads out
as you go away fromit. And the top indicates
that if the darts are close together, that the
current travels nore near the surface. |If you
spread the darts farther apart, the current dives
deeper and deeper. And so essentially what TASER
has done is to shoot darts that are far apart so
that the current goes deeper.

Let's go to the next slide 24.

This is the nodel again of the dart at the
bottom | eft, which conmes in nine mllinetres, and
these are all the current density nunbers, high
near the dart, |l ow as you get farther away from
it, and there's a rib up there in the centre
toward the left side, and we use these nunbers in
order to cal cul ate how dangerous it is.

The next slide, which is 25, is |ooking
straight down and right under the dart the nunbers
are the biggest, and as you nove off to the side,
ei ther going up, left, right, or down, the nunbers
get smaller. So we could cal cul ate what the
electric intensity is as a function of distance
away fromthe dart.

The next slide 26.

If, for exanple, you're 25 mllinmetres bel ow
the skin, and you intersect wwth the heart at that
poi nt, why we can tell you what nunber woul d cause
ventricular fibrillation.

Let's | ook at 27.

Here's an actual heart nodel. |[If you | ook
dead centre, you can see the front of the heart
| ooking at you. |If you nove one mllinetre back

to the nunber two, say, it's bigger, three is
bi gger, four is bigger, soit's sort of |like a
mountain. You're |ooking at the top of the
mountain, if you like, and we can cal cul ate the
area of all of these slices of the heart.

Let's |l ook at the next slide, 28.

This is a side view of what we're talking
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about. On the very left edge is the skin, then
the dart, then the heart. So we can make a nunber
of neasurenents here to see what the electric
current intensity is as we get close to the heart.

Let's |l ook at the next slide, 29.

This is the slices of the ventricle that we
have | ooked at al ready.

Let's | ook at nunber 30.

So we nultiplied for each of these distances,
and we estimate that the probability of human
ventricular fibrillation is about one in a
t housand. Now, that's for our first study, which
was criticized. And we reran it with a blunt
probe and we were required to be closer. And now
we see that it's only six per mllion, which is a
very snall nunber. Either of these nunbers wll
tell you that it's not very likely that the Taser
wll electrocute the human heart, but it's
possi bl e.

Let's |l ook at the next slide, 31.

These are right here this mght be a
dangerous area for the heart, and this mght be a
dart location, say, out here, or over here. At
the top the black dot or the left black dot or the
right black dot, and then it's dangerous if you
get close enough to this red area in the m ddl e.
So this was part of our cal cul ation.

The next slide is 32.

Now, we're going to exam ne a different
question. Up till now I've tal ked about our work
in estimating the probability of electrocution of
the heart. Now |I'mgoing to answer the question
how effective is the taser and how does it work,
is it supposed to work? W're going to ignore the
heart for a while. So how effective is the Taser?
Whi ch nuscles of the body are stinulated? Well,

we used a larger nodel. W used a whole torso in
this case.

Let's ook at the next slide which would be
33, and this illustrates our torso nodel. There's

our heart, lungs, nuscle, and you can see that we
have divided it into a finite el enent nodel again.
The conputer does this automatically.

The next slide is 34 and this is a little
cl oser view of regions of interest.

The next slide is 35, and this shows that if
there's a dart at the top and the dart at the
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bottom how the electric current lines run between
these two darts, you can see that they've spread
out alittle bit, and that's sort of in the centre
there. On the left edge there are nunbers
associated wth current densities that appear on

t he surface of the skin.

The next slide is 36 and we see that this is
the cross-section. |If you were cut right through
the body, here's on the left side you' d see your
| eft edge of your body and on the right you' d see
the right side of your body, and then front to
back you're not as thick that way. And the
striped area that you see here is the area of
nerve stinmulation, that is, we can cal cul ate which
nerves are stinulated and it's not a very big
ar ea.

The next slide, 37, is farther down the body.
Then we see that alnost all the cross-section of
the body is stinulated, including the spine.

The next slide, 38, farther down.

Practically the whole body -- well, the whole
body, | think, is stinulated here, including the
spi ne.

The next slide down is 39. Well, we're
getting a little down bel ow the bottomdart here
and we're not stinmulating the entire cross-section
anynor e.

Well, if you stack these all up - let's |ook
at 40 - well, it's even less there.

And here's the 41, where we have stacked up
what | have just showed you. And you can see at
the top of this, the human body outline, that up
near the neck we don't stimulate very nuch. But
t hrough the torso, about at the |evel of the
heart, farther down at the |evel of the waist, and
farther down as you're getting toward bel ow t he
belt, that you can see that in the centre part of
the torso the entire cross-section is stinulated.
That nmeans that the spinal cord wll be
stinul ated, and all the nerves to the spinal cord
go down into the legs and they go up into the arm
And if you've ever seen a video of soneone who has
been hit by a taser, they just get stiff like a
board and then they fall over. And we've observed
this in our 40 or so pigs, that the pigs get very
stiff, and practically all the nmuscles in the body
are stimulated and it's very effective in
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i ncapaci tating soneone for the five-second period
of the taser application.

Ckay. Let's look at 42. This sort of
answers the question: Does it make any difference
how far the darts are apart? And as far as being
near the heart, and we can see that if on the
right edge they are 32 centinetres apart, they
have a certain effectiveness, but if they're only
two centinetres apart, they're a little |less
effective, maybe half as effective, or sonething
like that. But the Taser used in the drive-stun
node is nore like, well, ten centinetres apart,
sonething like that. So the amount of electricity
that gets to the heart is roughly the sane,
whether it's in the drive-stun node, just a little
less, than it is if they are widely separated. So
we are curious to look at all these factors in
determ ni ng what's goi ng on.

Let's ook at slide 43.

Now, this is the very fanous strength-
duration curve, that is, how nuch current do you
need on the left edge, versus the duration on the
bottom and you can see that in order to effect
the sane safety or efficacy, how well it works.
And you can see that the duration is long, that a
certain anmount of current nmakes things go. And
this is widely used for power lines. You get
el ectrocuted by putting your finger in the socket.
It's a rather | ong pulse, so you're way out on the
right side here, whereas the Taser has a very
short pulse. So the duration in order to get the
sanme effectiveness is much higher. You have to
boost the current. So it's a high current, short
pul se operation. Then we have to use this
information in order to cal culate what's goi ng on.

Let's |l ook at the next slide, 44.

Here's Taser pulses. That is an ol der M6,
it has a big pulse that |asts about nine
m croseconds, that's very short. And then it goes
down, and then it bounces up and down a little bit
before it settles down. \Wereas the newer X26 has
a current that runs up to about two, three
anperes, that's a lot of current. But it's al
done by the tine you get out here, it's on the
order of 100 m croseconds. That's also very
short. And so these waveforns that we see, we
cannot apply to this previous strength-duration
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curve unl ess we nake an assunption, because the
previ ous strength-duration curve was for

rect angul ar waves, and these are certainly not
rectangular. They go all over the place. So we
had to figure out what was going on there.

Let's |l ook at the next slide, 45.

So here's an X26 waveformw th current at the
top. You see that it goes up to about two
anperes, and then it decreases. And we created
what's known or wel | -known resistance capacitance
parallel circuit, which stinulates how current
behaves when it stinmulates the heart. And this is
wel | -known to many people. And so we put this
waveforminto this special circuit and asked the
guestion: How nmuch voltage will go up? Well, it
hiccups a little bit here, and then finally goes
up to here, and then it starts |eaking off and
becom ng less. So the effective tinme is about 120
m croseconds, which we can cal culate and use in
our estimtion of what's going on.

Let's | ook at 44.

This is we ran sone tests with electric
current fromthe wall at 60 Hz, and we noti ced
that these tines are very different, on the order
of mlliseconds. W did the sane thing. Here's
the 60 Hz current going up at the top left, and
then the voltage into this RC circuit goes up and
alittle bit later it hits sone kind of peak, and
fromthat we can cal cul ate what's going on there.
And fromthis we can use this current on the |eft
side, versus tinme on the bottom for six different
pigs and conme up with the strength-duration curve
fromwhich we can get the tinme constant to
calculate the factors of resistance and capacitors
we should use in a nodel like this.

So let's go to the next slide, which is 48.
And these are our results, that the tinme constant
for ventricular fibrillation is about 3.6
mlliseconds, and that's a little different from
what ot her peopl e have found for excitation. But
you have to recall that ventricular fibrillation
is not the same thing as exciting the heart. You
can have a pul se that excites the heart and the
heart will beat. WlIl, cardiac pacenmakers do that
all the tinme. But that's not the sane as
ventricular fibrillation, which involves the
entire heart and not just one small site on the
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heart. So to ny know edge this is the first tine
t hat sonmeone has done work that canme up with this
time constant for ventricular fibrillation.

And | think that where we have tried to
devel op, if you read near the bottom here, safety
standards for future devices like this. Currently
t hese el ectromuscul ar i ncapacitati on devices -

t hey have many nanes, you use a nane, there's a

di fferent nane - have no standards, and we are
proposi ng standards based on sone of our work so
that future devices could be, well, at |east as
safe as the current X26, if people feel that's
safe enough. O there may be sone ot her devices

t hat ot her conpani es m ght develop and currently
there's no standards to test themto, whereas nost
el ectrical devices have standards. There are

i nternational standards, for exanple, for electric
fences, which are very simlar to Tasers. They
put out a big pulse and, really, you won't touch
that electric fence again.

Ckay. So let's go onto the next slide, 49.

What about peopl e tal k about the bl ood
chem stry changes, and we have run a little work
inthis line, which I wll present now, but other
peopl e have done nore conprehensive work. That
is, there's no doubt that when nuscles contract,
and it doesn't make any difference whether you are
doing a marathon or getting hit by a Taser, if the
nmuscl e contracts, it will change the chem stry of
your body. It will change, it will nmake the body
beconme nore acid. It will dunp potassiuminto the
bl ood. Oher things will change. And even as
there's the theoretical possibility that these
chem stry changes may cause death by a Taser,
don't think anyone has ever shown that.

Nevert hel ess, these chem cal changes w |
occur. | know of case where people have run
mar at hons and died, and it's because of the
chem cal changes that occur in their body that
they can't sweep these chem cals out of the body
as fast as they coul d.

Nevert hel ess, we asked the question: [If you
have a certain distance, 17 mllinetres in our
case, and you start Tasering nore than once, is
that nore dangerous? Well, here's sone results.
This pig weighs about what | do. Wll, after 27
Taserings, that is, you turn it on for five
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seconds, you rest for five seconds, you turn it on
for five seconds, you rest for five seconds,
ventricular fibrillation occurred; in this pig 19
tinmes.

So there's no doubt that there's sonething
going on here. Wy didn't the pig die after the
first Tasering? That's not enough. Sonmething is
accurmul ati ng here. And one could specul ate that
it's chem cal changes that then make it nore
susceptible to subsequent el ectrical discharges,
but that's not been proven. These are just sone
results.

Then we went 30 tinmes so we gave up. There
we go 22 tines and we got ventricul ar
fibrillation. Here we went 30, gave up. First
time around here. So here's a case that we were
17 mllimetres dart-to-heart, and on the very
first time we got ventricular fibrillation. Then
we defibrillate the pig. Then we went 30 tines

and we weren't able to do it again. | nean, it's
hard to figure out what's going on here fromthe
l[imted data that we have here. Vell, here's

anot her pig, first tinme around, ventricul ar
fibrillation fromthis distance, 17 mllinetres.
Then we defibrillate. But recognize that when you
defibrillate, you may be damaging the heart nuscle
and changing it alittle bit. So you can't really
trust the second test around as well as you can
the first test. So one could speculate fromthis
that multiple Taserings are nore dangerous than a
si ngl e Taseri ng.

Let's |l ook at the next slide, 51.

Vell, here's the time in mnutes that we're
doing all of this nmultiple Tasering. This is the
pH, that's acidity. That pH goes down, that neans
it becones nore acid. The heart rate goes up.

The pig doesn't like what's going on. The oxygen
goes down, carbon di oxi de goes up. These are al
expected, and there's a nunber of nunbers here.
don't know what to nake of them nyself.

So the arterial blood electrolytes get
changed, the potassium goes up, people know that's
bad for you. And other things change.

Qur next slide 53, the nuscle response
decreased. W just noticed that. | nean, if you
start and you do 15 Taserings, all of a sudden
your pig is not getting so stiff any nore. That
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is, think of fatigue. You know, you run up a
nmountain, after a while you just can't go anynore,
and | think the sanme kind of thing is happening
her e.

54, we had lots of [imtations in our test,
whi ch have been pointed out to us by critics. W
assuned all the firings were perpendicular. Sone
of themwere a little off, there's no doubt that
sonme of themdon't even penetrate at all. W
assuned they were all on the bare skin. |If
clothing's present, they wouldn't penetrate as
far. |soflurane anaesthesia, which we used, may
alter the ventricular fibrillation. The human may
be different fromthe pig. So these are
limtations.

Here's sone nore limtations. Qur nodel used
a centre dart and the results may be different
wth two darts instead of one. | think one is
enough. If one dart is close to your heart, that
will do it and it doesn't nmake any difference
whet her the other dart is on your waist or on your
t oe.

Peopl e have criticized that the electric
conductivities of nuscle are nore in one direction
than other, but Taser at high frequencies, nuscles
have a small not the sane electrical conductivity
in different directions.

The next slide, 56.

So what are the conclusions fromall this?
Well, our estimate of the probability using only
the X26, using data fromthe pig study, shows that
the Taser ventricular fibrillation probability is

not zero. It's very small. The nunbers are here,
you know, few per mllion or sonething based on
our study.

Anot her thing, stinulation, that
i ncapaci tation can happen wthin 19 centinetres of
dart tips of neasured distance.

And then we have sort of a general concl usion
that for direct electrocution of the heart, the
dart landing should be in a small frontal region
over the heart. You' re not going to get
el ectrocuted if it hits you on the leg. And if
the heart's electrocuted, why it stops beating and
you have cardi ac arrest, and your brain |acks
oxygen after, say, 20 seconds or sonething, and
you'll collapse. |If that doesn't happen, the
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heart wasn't el ectrocuted.

So if sone coroner is going to describe
Tasers as the contributing cause of death, then he
should find out where the dart lands. If it |ands
over the heart or near it, and a person coll apses
within 20 seconds or so, that's a strong
inplication, nore |likely than not, really, that
the Taser electrocuted the heart. And the result
certainly suggests that all Taser training should
be done on the back, because the back is a |ong
way fromthe heart and | think the darts on the
back are perfectly safe.

So these are a nunber of people who have
worked with nme, and you'll notice that the project
was supported by the U S. National Institute of
Justice and this is not their official position.

Now, | have a few nore slides show ng ot her
peopl e's work, not our work. Up till now I've
shown our work. So we can take a | ook at those.

58, Lakkireddy, data, there's the pig, and he
shows that if you have a dart near the heart, it's
nor e dangerous than far away fromthe heart. But
these darts were all on the surface of the pig, on
the front or on the back. And then he shows that
if you're high on cocaine, for exanple, that
you're less likely to capture the nyocardi um
Now, he never got ventricular fibrillation, but he
had the super Taser where he could jack up the
current conpared to a regular Taser, and then cone
up with results in his work.

Denni s showed el ectrocardi ograns from an
ani mal taken before and after Taser discharge and
showed ventricul ar tachycardia, that's not life
threatening like ventricular fibrillation, but
then about three mnutes |ater the tachycardi a
changed into ventricular fibrillation. And so you
see that at the top when the pig is perfectly
heal t hy, you have this nice regular beat. And (b)
that's in the mddle, you can see that the heart's
beati ng nuch faster than normal, tachycardia, and
(c) you see the sort of random zed and not regul ar
beating three mnutes later. So this was a case
when the pig could be put into ventricul ar
fibrillation, and fromdarts in the skin, nuch
farther away than our work. But he had | ong
duration Tasering in order to produce this.

Jauchemdid a | ot of work on mnuscle
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contraction. So you could see that he got force
measuring fromthe leg and things |like that, so
that was interesting. He also showed that the pH
changed. Let's look at this. Here's pH, 7.4,
that's good. Below 7 is normally lethal. | nean,
if your pH gets below 7, you should really watch
out. So this is right after 18 Taser exposures.
Nevert hel ess, the pig recovered. Thirty m nutes

| ater you can see that he's clearing the acid out.
The pHis going up. At 60 mnutes later the pHis
headi ng back towards normal. Ckay, that's the
first session. He repeated it, there's a second
session, sane kind of thing. So there's no doubt
that multiple Tasering fromthese data indicate

t hat your pH goes way down, which is certainly
dangerous, and may contribute to the electrical
excitability of the heart.

But at any rate, let's go onto the next
slide, 62.

He al so has the heart rate changi ng, oxygen
changes, down here, the oxygen level is 90 at the
bottom and then it goes down to about 60. | nean,
things are really happening after 18 Taser
exposures. So there's no doubt that multiple
Tasering affects the animal greatly and it could
result in ventricular fibrillation.

Well, that's ny last slide, and I would be
glad to answer any questions you m ght have that
are related to this, or related to anyt hing.

THE COW SSIONER: All right. Thank you very nmuch, Dr.
Webster. Counsel, have you any questions at all?

MR MGOWAN. | will have a few questions, M.

Comm ssioner. | wonder if it mght be appropriate
to stand down for a few mnutes and just see if
anybody el se has any questions they'd |like

di scussed.

THE COW SSI ONER: Dr. Webster, we're going to have a
break to collect our thoughts. Thank you very
much. Maybe five mnutes, what tine is it?

t hi nk maybe just ten m nutes.
MR, McGOMN:  Yes.
THE COW SSIONER: All right, a ten-m nute break.

( PRESENTER STOCD DOWN)

( PROCEEDI NGS ADJOURNED FOR AFTERNOON RECESS)
( PROCEEDI NGS RECONVENED)
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JOHN G WEBSTER, a Technica
presenter, resuned.

QUESTI ONS BY MR McGOMAN, conti nui ng:

C

>0 >

Just about done here. | just have a very few
brief questions.

The Tasers, and this may be a little bit
outside the area of your research, but the Tasers
that you used during our research, did you or your
teamtest the electrical output of the Tasers to
see if it corresponded with the manufacturer's
speci fications?

Well, yes, we checked sone of our publications
where we have waveforns in our publications, and
these are simlar to those that have been
publ i shed previously by other publications. Most
of themare in the sane ballpark. There may be a
slight difference.

Ckay. And did you test only the Tasers that you
were using, or did you test a broad cross-section
of the weapons or devices?

We just tested the Tasers that we used.

Are you aware of any research which has been
conducted of that type whereby a | arge nunber of
Tasers have been tested to see if they correspond
wi th the purported output?

No, | don't know of any such research
Wuld that be a difficult task to acconplish?
Oh, it would be easy. | nean, you know, in an

el ectrical engineering |aboratory simlar to what
we have, you take the Taser and you fire it
through a typical resistance of the human body,

whi ch m ght be 300 ohnms, or sonething |like that,
and then you neasure the voltage output that you
get, and because this voltage output can be high,
sonetimes you need to prepare a string of
resistors to nake the voltage snmall enough to
measure on an oscilloscope, and the oscill oscope
remenbers what you do and you can plot it out on a
pi ece of paper and nmake nmeasurenents, and you can
inport it into a programthat neasures the charge
that's delivered, alnobst anything you describe

al ong these |ines we have done already. And if
you had a hundred of themin a row, you know, it
woul d probably take you, | don't know, ten m nutes
each to run through, nmake neasurenents, process
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it.

Ckay.

It's not a |large task

Thank you, Dr. Wbster. Now, we heard this
nmorni ng that the reason pigs are used in research
i s because they appear to be reasonabl e and

per haps the cl osest nodel available for conducting
this type of research. Do you agree with that?

| think that's true. There are other reasons.
woul d say several decades ago nmany peopl e used
dogs in cardiac research. But because dogs are
used as human pets, why, the animal rights people
protest nore loudly than they do for farm ani nals.
Ckay. Wth the pigs you used, as far as you know,
did any of them have pre-existing heart conditions
or pat hol ogy?

| think they were entirely normal farm ani mal s.
Ckay. Healthy as far as you know?

Yes.

Okay. Was there any nonitoring, |long-term
monitoring of the animals or the subjects after

t he concl usi on of your experinment?

No, all our experinents, the aninmals died at the
end.

Okay. Now, | wanted to ask you, Dr. Webster,
about sonething | think I heard you say during
your presentation. Did | understand you to say
that the anmount of electricity that would be
conducted to the heart would be the sane in the
drive-stun node or the probe node?

Yes. In one of ny slides we sort of said, well,
if the darts are, say, 10 centinetres apart, as
they are, let's say, | guess five centinetres

apart - the darts are two inches apart, which is
about five centinetres - that the anmount of
electricity that gets to the heart is about the
sane as if these electrodes were w dely separat ed.
But this is only true if the darts do not
penetrate the skin. In the drive-stun node, there
are no darts.

Do you have a view as to which of the two nodes is
nor e danger ous?

Well, certainly if you have a dart, the tip of the
dart is nine mllimetres deeper than if you don't
have a dart. So the dart is nore dangerous.

Ckay, thank you, Dr. Webster. Wth respect to the
dart placenent in what | think you were referring
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to as the nore dangerous zone, does it matter
which of the two darts on the Taser falls within

t hat zone?

No, they're both the sane.

Does that dangerous zone, based on your know edge,
expand with nultiple Taserings?

Well, we've seen that with nultiple Taserings
there are chem cal changes in the body. And we've
al so seen that nmultiple Taserings, you can go into
ventricular fibrillation, whereas you didn't the
first tinme around. So in ny mnd there's no doubt
that multiple Tasering is nore dangerous than

si ngl e Taseri ngs.

kay. And Dr. Webster, one of the conclusions you
cane to at the end of your presentation, based on
your research, | think I understood, was that to
conclude a Taser had caused direct el ectrocution
of the heart, one would have to find dart

pl acenent within the range you identify and a | oss
of consciousness closely follow ng the application
of the Taser. Did | understand that?

Well, that's close. | nmean, certainly, | have
said that wi thout giving nunbers that you need to
be close to the heart and that the person has to
col l apse and soon. Ckay? But | wouldn't say that
our nunbers are the | ast word, because there have
been ot her nunbers produced by other researchers,
Nant hakumar, for exanple, in which ventricular
fibrillation was induced froma dart on the skin.
W were not able to do that except in the one case
| not ed.

Ckay. W heard sonething of the research by

Nant hakumar and Walter and Dennis this norning,
and | think you nade reference to one of the
studi es by Dennis where the ventricular
fibrillation appears to have started three m nutes
after. How does that nesh with your concl usion or
your research, or are you able to say?

Well, during our research, application of the
Taser in many cases caused ventricul ar
tachycardia, a high rate of beating, but not
abnormal rhythm and in sone cases that resol ved
back to normal, and in other cases it resolved to
ventricular fibrillation, that is, it could go
either way. And so it doesn't surprise ne, the
gquestion you asked, basically can you get
ventricular fibrillation three mnutes after the



OCO~NOUITRAWNE

85
John G Webster (Technical presenter)
Questions by M. MGowan (cont'd)

application of the Taser? | would say the Taser
m ght have caused ventricul ar tachycardia, which
then resolved into ventricular fibrillation sone
m nutes | ater.
C Ckay. Now, through your research or your review
of the literature, are you able to assist the
Comm ssioner at all with the effect epinephrine
m ght have on a subject being Tasered?
Yes, well, | think other people have done those
studies and so you'd have to |ook to those. W
never applied epinephrine.
Are you famliar with that research?
Yes.
And what concl usions can you draw from your review
of it?
Vell, just that epinephrine seens to make things
nore excitable, if | could use that word, and nore
likely that the Taser woul d cause ventricul ar
fibrillation than wi thout the epinephrine.
C l"msorry, | amhaving a little trouble hearing
your |ast answer. Maybe your audio is turned
down.
Ckay. Is that better?
That's better.
Ckay. Well, epinephrine seens to cause
excitation, if | could use that word, and seens to
pronote the excitability and cause ventricul ar
fibrillation where it m ght not occur otherw se.
And what is epinephrine, Dr. Webster?
Well, | think if someone canme running at you with
a gun, why, your body would nornmally dunp
epi nephrine into your blood so you could run
rapidly, and it gets you excited, nakes the heart
go faster, so it's a natural drug that can be
applied in order to speed up your heart, if | can
use that word
MR. McCOMAN. Thank you, Dr. Webster. Those are the
questions | have, M. Conm ssioner.
THE COW SSI ONER:  Dr. Wbster, thank you very nuch for
making this tinme available for us.
A You' re wel cone.
THE COW SSI ONER: You' ve certainly added significantly
to the understandi ng of these problens. Thank you
S0 nuch.
A You' re wel cone.
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( PRESENTER EXCUSED)
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THE COW SSI ONER: That concl udes today's matters.
Counsel, | think we are ready to go tonorrow at
10: 00?

MR, VERTLIEB: 19:00 a.m, M. Conm ssioner.

THE COW SSIONER: All right. Adjourn until tonorrow
at 10: 00.

( PROCEEDI NGS ADJOURNED TO MAY 6, 2008 AT
10: 00 A M)



