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HOW A TASER WORKS THE STUN GUN SHOCKS
WITHOUT KILLING—BUT HOW SAFE IS IT?
TWO EXPERTS TAKE A LOOK
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of 3 Tazer shock, =z well az smnbiguity regarding when it should
be uzed, have bred an stmosphere of distrust and fear,

THE TASER GUN,

Last September, campus police officers
gt the Univerzity of Florida scuffled with
Andrew Mevyer, =3 student who had just
pozed = long and andry series of questions
to Benator John Kerry (D -Mass,) during =
forum =t the school, Az Mever finizhed,
spesking, officers surrounded him =nd
directed him out of the suditorivm, Mever
velled, regizted them, and demanded to
know what he had done wrong, “You'ne
doing to get Tased if you don’t put your arms behind your
back,” an officer said, Mever continved to stroggle and yelled,
“Diorr't. Taze me, bro!® One of the of ficers fired hiz Tazer Electronic
Control Device, and Mever soreamed, his woice breskdng,

Within hourz, the video record of the event in Gainezville
gppesred on the Web and became a0 instant YouTobe sensation,
The American Civil Liberties Union and Amnesty Internstiona]
chimed inwith support for Mesyer, whose memomble “Don’t Tase
me, brot® ooy lesped into American popular culture on T-shirt s
and beby bibz, Mewspapers scmozs the United States questioned
whether the campus police were right touse the Taser, whether
it was cruel, and whether Mever had deliberately provoked the
cfficers into stunming him,

The explogion of sttention surrounding the incident reflects =
deep public smbivslence toward the electroshock weapon and itz
uze, Mever's experiance iz but ane of meny high-profile casesin
which the vze of 3 Tezer to subdue a recaldtrant troublemaker may
not heore been warranted, Lazt yemr, 3 student at the UTniversity
of Cslifcrnia, Lo Angeles, was shocked in Powell Litrary, =n
errent that genersted 2 slimilar public cutery, The student, Mostafa
Tabstzbainsjzd, waz using the computer lab after hours and dido't
show officers hiz student 1D card when asked to do so. His con-
tinued refuzal to comply or lesve the library led the campus police
cfficers to apply Tezer shocks to him repestedly, Reports after the
f=ct scknowledged police error—the officer s had overrescted and
were too ready to deploy their high-tech daddet ina stuationthat
didn't eall for violence,

The scremmsof pecple being shocked by 2 stun gun sound serily
sirnilar to the blood-curdling cries of torture wictims, so incident 2
that involve vnarmed student s reize hackles But there’s ancther
factor underlying the public distrust of Tasers: the pozsitility
that they can K1l people,

In the period between zom and 2005, Amnesty Internationsl
reported, 150 people died in the aftermath of receiving shocks
from = Tazer, In only = handful of the cazez did medical exam-
inerz cite the shocks received a2 o cavze of desth, Even 2o, the
considerable uncertainty surrounding the physiclogical affects
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The electroshock gunused by police—the Tazer Hab, made by
Tazer Internstional of Soottzdale, Ariz.—fires barbed electrodes,
& zhot relemzes two probes, and those probes must either both
make contact with their target, or one muost strike the target and
the other the dground, to coomplete the electrical circuit, The elec-
trodes are sttached by long, thin wires to s waveform generator
that sends muscle-locking electric pulses intothe target,

Situstions where police have been able to succezsfully dis-
armn suspects without causing permanent injury are the reason
these wespons have dained widespread uze, In an Cctober caze
inthe Czech Republic, for example, 3 kidnapped child was res-
cued by police who used Taszer guns to immobilize her captors,
According to = 2006 report by the Police Executive Eesearch
Forum, = law-enforcement policy organization in Washington,
0. C., more than %ooo police and sheriffs’ offices across the
United States have adopted the devices, which sre widely uzed
in Can=ds and the United Kingdom as well [zee draph, “Don’t
Tage Me, Old Chap!™], Police departments in Avstraliz, Hew
Zealand, and France started using the devices after Tazer
Internstional introduced an sttachable video camera, The guns
alzo now releaze bits of identifving confetti with every shot,
and the time and durstion of each trigger pull iz recorded in
the gun’s memory, According to Tasger, its guns are now fired
more than dzotimes a d=y and heve been uzed a total of more
than 680 ooo times worldwide,

Aoy new technology that 1z designed for siolent encounters
should be carefully azzezzed. Unlike medical devicez, Tazers
don't hesre to under o testing and recelve approval by sgencies
such =z the 118, Food and Drug Admini stretion, at least not in
the UTnited States, Partly in response, several local snd state leg-
izlatures have considered introducing laws restricting the stun
gung adoption, snd most police department s, 1f not all, have
instituted guidelines on the proper uze of Tasers,

Analyses conducted by British and Canadian police research
centers and by the 11,5, Air Force concluded that Tazerz are
gemerally effective and do not pose 2 significant health rigk to

Don’t Tase Me, Old Chap!
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the recipients of = shock, In Portland, Ore., meanwhile, police
foand that 29 to 30 percent of the situstions in which s Taser
was emploved met the criteriafor the use of deadly force, Other
police departments have relessed statistics showing a decline
in the mumber of desths of suspects and officers in the months
following the introdoction of Tesers, But ressarch by the Police
Executive Ressarch Forum has raized the concern thet multipls
activationz of Tazers may increaze the risk of death,

Ewenif Taszers are proventobe entirely s=fe, there’z the bigger
qoestion of whether the stun guns encourage police brutality,
& Taser shock leaves almost no visible scarring or brudsng, as
a clubbing or = besting typically would, Could the sbezence of
phydcal scars lift = peychologica] restraint on officer behawior?
Should every Taser gun have a built-invideo camera?

CRAFTING
THE PERFECT
SH OCK : YO KHOW AN EMGIMEERI MG prob-

lem iz difficult when the prevailing
technology dates back to the Stone
&ge, Let'zfzce it the police officers
Eaton iz barely more sophisticated
than = cave dweller'z club, and with
it comes all the same crudeness,
Cne reazon that finding a dood replacement haz been sixh
a confounding problem is the nature of the task Police officers
often need to take into custody = violent criminsl who haz over-
dozed ona stimulant, Most people probebly would be surprizedto
lezrn that, st present, the mainmethods police vae in such situe-
tions 21l rely oninflicting pain, The old standbys are wrist twistz
and other forms of joint distortion, pepper spray, and clubbing,
The problem is complicated by the fact that many illegal drugs
are painkillers, and =z aresult standard subduing technique s aze
frequently ineffective at bringing troublamaking drug vsers to
heel, Even wiorse, many of the den gerously drug-addled perpetra-
tors exhibit superhuman stamins and strength, There are nommer-
oz accounts of a person on = drug overdose manhandling half 2
dozenlaw-enforcament officers at cnce, Many officer 2 are injured
along with thoze they are trying to take into custody,
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Equipping law-enforcement services with Tazerz izlikely to
reduce the number of bullet s officers fire from their handguns
and therefore the mumber of zeriouzinjuries snd desths, At the
zame time, it may lesd police toinflict an vowarranted smoont
of painon individusls who commit only minor crimes,

The brosder questions regarding the social effects of stun
gung are, however, beyond the scope of thiz discussion, The two
articles thet follow investigate the physiological effectz of elec-
tric shock, The fizst iz by Mack W, Froll, an electrical engineer
who has helpedinvent oumerous electrical medical devices and
who itz onthe bosrd of Tazer Internationsl, The second iz by
FPatrick Tchou, a cardiac lectrophysiclogist at the Cleveland
Cliniz, who has tested Tazers experimentally on pigs,

—Sandra Upson

The idesl arrest tocl, then, must meet 3 number of regquize-
ments Firsl, it muast be able to temporarily dissble even the larg-
ast, most determined drug-anesthetized individual, Second, it
mmst do so withowut causing serious injury to snyone involwed,
Third, itz effectivensss cannot be dependent on causing psin,
Fourth, it muazt work relisbly, And finally, it muost be able to be
uzed from = ssfe diztance—let’s say 5 meterz—ao that an armeat-
ing officer need not come within range of a suspect s blows,

Some approsches to meeting those criteria have come closge,
but not close enough, Theze include powerfully launched net s,
which still require =n officer to come into contact with s thrash-
ing suspect, and body-immaobilizing glues, which dont perform
well in cold westher

A solution thet satisfies sll the requirement s is = device that
waz once playfully dubbed the *Thomas A, Swift electric rifle™
iafter the exploits of the fictional Tom Swift, 2 teenage inven-
tor made famouzin 2 series of juvenile adventure nowvels pub-
lished from 1gno to wua) snd 1z now known =s the Taser Electronic
Control Device, UTnder microprocessor contral, the device tem-
porarily, and relatively harmlezaly, immobilizes 2 suspect with s
carefully engineered electric signal that iz spedfically dezigned
with human physiology in mind.

WHEM YO PULL THE TRIGGER of = Tezer gun, = blast of coom-
pressed nitrogen launches its two berbed darts st 59 meters per
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When the trigger on a Tases gun & pulied, the
compressed-nitrogen carlridge breaks open.
Enough pressure buikls up instde the device to
taunch the twa darts. The darts ame tpoed with
barbs tha grab hold of a target's clothing, and cur-
rent travels down the wies ta the person. The gun
generales a oriel arcing pulse 1o close the cacult, 5t
which point the vohage drops. Shats from a Taser
gun land, on average, abowt [5 centimeers apan

on the 1mso.

The diff erences between the colls that make up
heart muscle snd skeletal muscie are key compo-
nenis of the Taser's salely. For example, the cells
n the heart generate 3 bnger slecine mpulse than
those in skeletal muscle do, and i wkes much more
current 1o trigger cardiao muscle cells.
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seconud, less than a fifth the speed of a bullet from a typical pistol.
Each projectile, which weighs 1.6 grams, has a e-millimeter-long
tip to penetrate clothing and the insulating outer layer of skin.
Two whisper-thin wires trail behind for up to o meters, forming
an electrical connection to the gun.

Becalse the barbs get stuck in clothing and fail to reach the
skin about 30 percent of the time, the gun is designed to generate
a brief arcing palse, which ionizes the intervening air to estab-
lish a conductive path for the electricity. The arcing phase has
an open-circuit peak voltage of so ooowolts; that is, the voltage
is 5o kilovolts anly until the arc appears or until the barbs make
comtar twith conductive flesh, which i the worst conditions offers
around goo ohims of resistance [see illustration, “Freeze!™].

The target’s body is never exposed to the so kV. The Xz6—
the model commmeoniy teed by police departments— delivers a peak
woltage of 1200 V to the body. Onee the barbs establish a civewir,
the gun generates a series of 100-microsecond pulses at a rate of
1 per second. Each pulse carvies wo miceocoulombs of charge, so
the average curment is 1.0 milliamperes. To force the muscles to
contract without risking eleetrocution, the signal was designed 1o
exploit the difference between heart muscle and skeletal muscle,

Skeletal muscle constitutes g0 percent of a typical person's
mass and is responsible for making vour biceps flex, vour fin-
gers type, and vour evelids wink. [t's organized into bundles
of single-cell fibers that stretch from tendons attached to your
skeleton. When your brain orders a muscle to Cex, an electrical
impulse shoots down o motor nerve to its termination at the
midpoint of a muscle fiber, There the electrical signal changes
into & chemical one, and the nerve ending spravs & molecular
transmitter, acetvicholine, onto the muscle. In the milliseconds
before enzyvmes have a chance to chew it op, some of the acetyl-
choline binds with receptors, called gated-ion channels, on the
strface of the muscle cell. When acetyleholine sticks (o them,
they open, allowing the sodium ions in the surrounding salty
fhuid to rush in.

The movernent of those ions raises the cell's internal voltage,
opening nearby ion channels that are triggered by voltage instead
of by acetyicholine, As aresult, a wave of voltage rolls outward
along the fiber toward both ends of the muscle, moving as fast as
smeters per second. As the voltage palse spreads, it kick-starts
the melecular machinerv that contracts the muscle fber.

By directly jolting the motor nerves with electricity, 4 Taser
can stitmulate the muscle and get the same effect,

The force with which a skeletal muscle contracts depends on
the frequency at which its nerve fires, The amoun! of contrac-
tion elicited is proportional to the stimulation rate, up to about
o pulses per second. A that point, called tetanus, contractions
can be dangerously strong. (The same thing happens in the dis-
ease tetammas, whose primary symptom, caused by the presence
of a newrotoxin, is prolonged contraction of skeletal fibers.} The
Taser, with it5 10 pulses per second, operates far enough from
the tetamus region so that the muscles contract continnously but
without cansing any major damage.

Hear tmuscle has a somewhat different phvsical and electrical
striweture. Instead of one long cell forming a fiber that stretehes
from tendom to tendaon, heart muscle is composed of interconnec Led
fibers made up of many cells. The cell-to-cell connections have
a low resistance, so if an electrical impoise canses one heart cell
to contract, its neighbors will quickly follow suit. With the help
of some specialized conduction tissue, this arrangement makes
the four chambers of the heart beat in harmeny and pampe blood
efficientiv. & big jolt of current at the right frequency can turn
the coordinated pump inte & quivering mass of muscle, Thats
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LEVELS OF SHOCHK: Tho Taser X236 puts out 2 miliampores at 19 hertz. The gun
packs its ourrent inte 100-microsecend pulsss, sa it ean capture muscle with lower
currant than if it had been deliverod as a sine wave, as the rest of the chart shows,

just what electrocution does: the burst of electricity causes the
heart's electrical activity to become chaotic, and it stops pumping
adequately—a situation known as ventricular fibe illation.

The Taser takes advantage of two natural protections against
electrocution that arise from the difference between skeletal and
cardiac miscle. The first—anatomy—is so obwvious that it is typi-
callv overlooked. The skeletal muscles are on the outer shell of the
Boilys the heart is nestled farther inside, Tn vour upper body, the
skeletal muscles are arranged in bands sinrmmding vowr vib cage.
Because of skeletal mmescle fibers" natur al inclination to conduct low-
frequency electricity along their kength, a larger current injected
into such a muscle tends to follow the grain around the chestrather
than the smaller corrent that penetrates toward the heart.

The second protection results from the different timing
requirements of the nerves that trigger moscle contractions and
the heart's intrinsic electronics. To lock up skeletal muscle with-
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ol causing ventricular fibrillation, an electronie wavelorm has to
have a specific configuration of pulse kength and current.

The key metric that electrophysiologists use to describe the rela-
tionship between the effect of pulse length and curvent is clhronaxie,
aconcept similar 1o what we engineers call the svstent time constant.
Electroptivsiologists figure out a nerve’s chronaxie by first find-
ing the minimal amount of ourrent that triggers a nerve cell using
a long pudse. In successive tests, the pulse is shortened. A briefer
pibse of the sarme current is kess lkely to trigger the nerve, so 1o gel
the attached muscle o contract, you have 1o up the amperage, The
chronaxie is defined as the minimum stimubos length to trigges a
cell at twice the current determined from that first very long pualse.
Shorten the pulse below the chronaxie and it will take more current
torhave any effect. 8o the Taser should be designed to deliver pualses
of a length just short of the chronaxie of skebetal imuscle nerves but
far shorter than the chromaxse of heart muscle nerves.

And that's the case. To see just how different skeletal and heart
muscles are, let's look at what it takes to seriously upset a heart's
rhythim. Basically, there are two ways: by using a relatively high
average current, or by zapping it with a sroall oenber of extremely
high-current pulses.

T terms of average current, the 1.0 mA mentioned earlier is
about 1 percent of whats needed 1o canse the heart of the typical
male to fibrillate, 8o the Taser’s average current is far from the
danger zone for healthy human hearts.

A Tar as single-pulse current goes, the Taser 15 again in the
clear. The heart's chronax ie is about 3 milliseconds—that's 30 times
as fong as the chronaxie of skeletal muscle nerves and the pulse
lemgths of a Taser, The single-pulse current required to eleciocmte
sormeans by directly pulsing the most sensitive part of the heart-
beat using 3-mspulses is about 3 A, Because a Taser's 100- s pulses
are snuch a small fFaction of the heart's chronaxie, it would rake
significantly higher current—aon the order of oo A—1o electrocnte
sommeone using a Taser.

When vou factor in that the Taser barbs are likely to land in
cirrent-shunting skeletal muscle not near the heart, vou wind
up with a pretty large margin of safety, For barbs deeply inser ted
directly over the heart, the margin is slinuner, though, and the
kev question is whether that margin is adequate. To answer that
definitively, one needs 1o consider what has been learned from
the devices' use in evervday life.

In the United States, about 670 people die each year under
police restraint, according to the TLS. Depar tment of Justice's
Burean of Justice Statistics, These incidents include arrests
and attempts to control an uncooperative person who needs
medical assistance, as well as suicides after arrest, Stidies
have shown that stun guns were used during about 30 percent
of in-custody deaths in the United States. Although Tasers
were involved in a sizable [raction of these deaths, one should
not leap 1o the conclusion that Tasers cansed them. One stady
found that 100 percent of in-custody deaths invalved the use of
handcuffs, and one might apply the same fanlty logic to argue
against “killer cuffs,” but that woulkd, of course, be absurd.
Medical examiners have cited Tasers as the primary cause of
death in only four cases lo dale, and three of those were later
thrown oot of court.

There will always be some degres of violence in many police
arrests, and a reliance on handguns and hand-to-hand combat can
lead to terrible nse-of-force dilemmas for police officers. For exam-
phe, when a suspect brandishing a knife is within striking distance.
law-enforcement officers in the United States are trained 1o shoot
that person. Having a Taser gun in their holsters allows those offi-
cers an opportunity to disarm suspects ina manner that's likely to
be safer for all invedved. T the prevalence of such scenarios that
his persuaded so many police departments to pay twice as much
for a Taser—on the order of US 1000 per device—as they do oy
a traditional handgun, Tasers are expensive and controversial, b
in the end i1 safety that's on evervone’s mind. ]

FINDING
THE EDGE
OF HEART
SAFETY BY

PATRICK

WITH THE USE OF TASER
Electronie Control Devices by
law-enforcement officers on
the rise, it's no wonder that
gquestions about the guns®
safety ecine vpagain amnd again.
As Mark Kroll describes [see
“Crafting the Perfect Shock™],
e ] F M Tasers produce unconirollable
J Mg L muscular contractions, which
temporar iy immobilize a sub-
ject. Those questions of safety can be answered in two ways: from
amedical standpoint—rthat is, in terms of the bodily harm that can
restilt from a Taser shock—and from the point of view of someone
working in law enforcement.

The second perspective is much broader. How would one mini-
mize injury to both the police officer and the person being taken
into custod v, not o mention bystanders, while restraining a violent
and uncooperative subject? To probe further, one must ask how
altermative means of restraint compare with the use of a Taser.

As a physician, | contribute to the former perspective by
investigating whether Taser shocks can cause serious damage to
a heart's normal fune tion.

Let's begin with some basics about how the heart works. Each
heartbeat is activated by an electrical impulse that propagates
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through the four chambers of the heart [see illustration, “Heart
Clectronics™l. A mumber of troubles can throw off the internal
rhythm of the impulse as it ravels along, and the most danger-
ous kind of these archythmizs is ventricular fibritlation, which is
typically the cause of death in someone who is electrocuted, What
brings on death is the unecordinated electrical activation of the
heart’s main pumping chambers. The heart tissue still carries elec-
trical impulses, but they propagate at chaotic and rapid rates, and
the heart ceases to function as a pump, so blood pressure quickly
phurmeets, 10 takes 10 1o 20 seconds for a person to lose conscious-
ness, less if he or she is standing,

So the most important question regarding the safety of Tasers
is how likely it is that the use of orse will induce ventricalar fibril-
latiom. Statistics alone suggest that, so far, the incidence of Taser-
mnduced ventricular fibrillation is low. To investigate this gues-
tion further in atnere rigorous experimental setting, my Cleveland
Clinie colleagues and T designed experiments 1o assess the thresh-
ald for bringing about ventricular fibrillation using pigs, taking
into accoumt the distance between the heart and the Taser darts
at the body surface. Taser International covered the costs of the
testing eguipment and the costs of laboratory use, but none of
Taser’s funding covered my time or that of any other physicians
irvolved in the studies,

The pigs were under general anesthesia when we performed
the experiments; We selected five points on each animal’s torso
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HEART ELECTROMICS: An electric
impulse starts in the SA node and

trave ks #o the two atria, which contract,
puzhing bleed imo the lower ¢ hambers.
Current then passes through the AV
mrde to cause the ventricles #o comract
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corresponding to dtes where Taser derts commonly make con-
tact with human subjects, We used = costom-built cirouit thet
matched the waveform and typical 5-second shock duration of =0
Zz6 Taser gun, but our device could deliver = much largder shock,
To boost the output current, we increased the capecitor sizesin
the dewvice, After indvcing ventricular fibrillation, we immedi-
ately rescved the animal vang an ordinery defitrillator, We then
stepped down the curment to determine the highest amount that
could be delivered without inducing ventricular fibrillation,

We caloulated that quantity, cast interms of multiples of the
capadtances, for each of the body sites we'd chosen to test, Of
the warious positions we exsminsd, some were 2 mere centimeter
or two away from the heart, which stz just under the chest wall,
touching it onthe fnside, Mot surprisingly, we fovnd thet dart snesr
the hesrt had the lowe st thresholds for indudng wentricolar fibl-
lation, At the dosest spots—with one dart hitting =t the lower end
of the chest wall, and the other =t the top of the breastbone—soch
a cardi=s crisis would ensue with about fotr times the standard
Tazer capacitance,

Car experiment 2 were the first to document that Taser-like
impulses, albeit more ener getic ones, applisd cloze to the heart cn
thechest wall in pi gz covld hewe serionscardisc consequence s, Even
at the standerd cutput of 2 Tezer, we found that current applisd to
the most wulnerable part of the chest waz able to drive the heart to
best up to 250 best s per mimite, which iz shout twice the normal
mate for pigs These experiment s slao showed us that the cnzet of
wertricular fibrillationis related to how fast the heart iz driven by
the fmpulses—which scales with the smount of cument vesd,

Becansze the standsrd Tazer output proved on average to be
cne-fourth what weasz needed to canse fibrillation, one iz tempted
to conclude that the device iz fund=amentally zafe, But there's
another factor to keep in mind: = large portion of the wiclent
individuals with whoom the police have to deal are under the influ-
ence of cocaine, methamphetamine, or other stimulants, 5o the
Tazer has to be safe even for those whoss phy siclogy is distorted
by the pressnce of such powerful drugs, Cocaine in particular iz
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aconcern withrespect to cardiac complications becavsze it raizes
heart rate and blood pressure and significantly increasestherick
of aheart sttack even without soy kind of shock,

My collesgues snd T suppoesd thet the pressnce of such drugs
wold increzse the potential for cardizc arthythmizs, snd we laster
tested thiz hypothesiz in = seperate study, published inthe fourinal
of the &mericar College of Cardislogy To our surprize, the amovnt of
current needed to bring on ventricular fibrillation dido® 2o dowin
indesd, it froraased significantly when the pids were admind stered
cocaing, After somme thoug e, we realized that cur initislly puz=ling
Hindings were not entirely out of line, becanss cotaine has cart=in
snesthetic properties thet can sffect the electricdl behavicr of the
heart in way sthet protect it against shockzand decreass its vulner-
ghility to fibrillation, Applying encugh yoltage to aheart cell will
open itz sodivm-ion channels and start the contraction machinery,
but cocaine stops up the voltage =ctivated sodivm channels, melk-
ing it more difficult for dectricity to trig ger amuscle contraction,

Another study carried out =t our clinic more recently showed
that implantable defibrillator s and peremaker s function normslly
after = typical s-second electric shock from = Taszern It remains
to e zeen, however, how well such medicsl devices stand up to
repested or longer shocks,

Itizachallengs to relate axperiment s conducted vnder contoolled
laborstory conditions to the vegaries of real lifs, For one thing, we
obtained our results from ansesthetized pigs with ostensibly nor-
mal hemrta bz possible thet an sbnormal or dizeszedheart—or even
a heart vnder stress or one sffected by amphetamines—might be
miore ulnerable, Mo one has vet studied the effect 2of Tazer shocks
on such heartz, information that iz sorely needed to understand
what i ght prove to be the greatest danger from Tasers

Ewren so, we were comforted to learn that stun guns donot nor-
mally poze any cardi=c risk, The full lendth of the Tazer dart tip
wiould hawe to embed it self fntothe dkin and chest-wall muzcle of
arelatively small, thin peraonto get withinthe rangs of distances
where we found the heart to be most vulnersble, Purthermore, the
most zensitive region for the indoction of fibrillstion covers just =
amall ares, And it iz vnlikely thet two dartz would land there,

Much remaing vnknown sbout the physiclogicsl effectz of 2
Taszer shot, bt the abesnce of conchise medicsl knowladge doe st
neceszarily mesn that the devices shouldn't be veed—as long a2
evidence contimes to support their ssfety Barely izany bological
phenomenon or medical device fully vnder stood and tested, and
the Tazer iz noexception, Az more informetion become s svailsble,
law-enforcement agencie s and their officers will better under stand
the conzequencas of esch pull of the trigder, =

ABGUT THE AUTHGRS

MARE W, KRGLL 5 an [EEE senior memberwho halds more
than 250 LS, patents a3 an ihventor of electrical medical
devices, He gits on the board of Taser hternational, PATRICE
TCHGW s 4 cardiol agist who specializes in tresting car

diac rhythim disturban ces at the Cleveland Clinie, a leading
research hospital in Ohio,

TG PRGBE FIIRTHER

The Police Executive Research Forums report on standards
for "conducted energy devices” iz oh its Web gite ot htp Y
www. policeforurn.orgflibrary asp P MENU =386,

Becent L3, Department of Justice findings on arrest-
related deaths can be found at hitpwwowoip. usdolgov)
bisfabstract/ard usE, hitm,

The [hatitute forthe Prevention of (n-Custody Desths has
related research availahle at bitplwwaiincustodydesth.com,
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