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Docket No.

Control No. 107573

g .'%;v,; Biocontrol Technology, In
Ii'*} o1 approval from the Food an
Uiio yy model Pulsar-N1 nuclear-p

i .s'letter from the FDA dated

';?,_l}ff The Coratomic mode!
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A%57 " an amendment to our U, S,
etlac No. SNM-1319 to allow us

row” s Pulsar-Nl nuclear-powered

A7 Enclosed 1s a copy of the
%& s the Coratomic Pulsar-
S 1985, We are also enclos
e

© 7 Us S, Nuclear Regu!

; "8‘ . King of Prussia, PA 19406

#4 . RE: License No. SNM-1319
3 1 070-01342

z¢iv 23 the Coratomic models C-100, C-

N1 Radfoisotope Powered

~3

-t

Commission
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~3A13334

¢. (formerly Coratomic,
d Drug Administration to
owered pacemaker,

September 26, 1988

3 ar-N1 nuclear-powered cardiac pacemaker uses
Zih 4 type and amount of nuclear ‘;ge same battery, and the same fuel capsy

requesting

1als License
Coratomic mode) .
on to our other authorized uses, - °

» and C-101-P, We are Héreby
Nuclear Regulatory Commission Mater
to manufacture and distribute the
pacemaker, in addit{
protocol entitled "H
Cardiac Pacer",

ing a check in the amount of $120.00

atory Commission.
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. ntroduction to thef C-101-4
™~ % 1
. : try st U 1 y tained in two hvbrid
1C k 3 T ¢ § e hvt is and a Kar § X P 3 eat
e e t 4 ements ind jue t ne r mher f
2 vired 1¢ ¢ s Q npr es 3 +
~ X 3 r r tre 3t V 1S r
5 (est F ara wl r es aqual -~
edfrom M STD-883. method 2017. This and other aspects
ne ability program are more fully detailed in the sectior
ad 0 e ’
Ther t striking feature of the C-101-P is its longevity, and
kKev to this ngevity is the enormous energy stored In
plutor the fuel in ypic battery After 80 years of use
t ! ta mOore alf of its original energy. To insure
that the isotope 15 safely contained in the battery, Coratomic
the fuel in a set of extremely durabie leak-tight
ta Th system has pr ved ts ruqgedness in a varety
f ted a jents ranaing from an accigental cremation
' y mucair sion of two jet planes

RELIABILITY

Te match the potential for lifetime pacing offered by the

SOtof battery. Coratomic uses high-reliability production

and quality ntrol procedures originally develgped in the
SDace ydustry A comprehensive test procgram is then

sed t evaluate the pacer design and finaily to test every
jucthon pacer
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more about . . . The Isotopic Battery

1 tHons Thermocoupies Hot Junctions

-+

!
ELECTRIC
POWER
7O PACER
CIRCUIT

l

Fuel Capsule

isotope

OPERATION

Plutonium fuel emits high energy helium nuclei catlied alpha
particles. These high energy particles are stopped by the inner
wall of the metal fuel capsule. Some of their energy Is
transferred to the capsule when they collide with it, and this
heats the capsule wall. Heat is conducted to one junction of a
semiconductor thermocoupie while the opposite junction is
kept at body temperature. As a resuit of this temperature
difference, the thermocouple produces electrical energy

The amount of heat produced is quite small: approximateiy 140
milliwatts. This does not appreciably heat the pacer case when
the pacer is implanted. In fact, the case temperature remains at
body temperature

Each thermocouple produces only a low voitage — too low to
operate transistor circuitry. Multiple thermocouples are
connected in series in the battery to raise the voltage to a level




Isotopic Battery

; 142 3 3 teir 1 d 4 nverter The
rte r 15§ tr battery ¢ itput to approximately ¢
s, which powers the pacer. A stabilizing diode maintains
tant voltage input to the circuit, calculated to keep pacing
rate and 1 “‘- rrent nstant durning the first 94% of +F
ar!? 11 fFe Aftey + 1 time, the rate ecYeast
t and ther el £ at the lower pacing rate
ENERGY DENSITY
The key to the 2 1-p* iong calculated life is ererav
"plutonium. This battery makes use of the energy which binds
the nucleus of an atom y\-*(t‘(,:(hpr This force is h’JVT\.‘feGS of
time stronger than the intermolecular bond which [oins
hemica mpounds in conventional batteries High energy
4 tv enables Coratomie {0 pack decades of pacing ife into a
ma r npatibie package
SAFETY
ratomic pertormed a series of environmenta! saiet,
ire that the 1sotopic fuel in the C-101-P will never ke rele.
ven in the most serious imaginable accident »
he crematior insures that no isotopic fuel would escape
e the fuel apsule even if a pacer was accidentalty
remated. Coratomic d a fueled pacemaker ‘at
1 for 30 minutes and the fuel capsule came througt
undamaged
The 'Pact tests simulate a grim accident where two jets
callige in midair. The pacer falis to the groundg, striking solid
rock at over 100 mph. In Coratomic’s testing an unprotec:ed
‘A.» ipsule survived impact ontc ‘EJYL!(HT" at 50 mets rs Her
€ nd with no fuel leakage

isotopic Battery
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Id also be caught 1in an ir

A pacer patient could also ! 1ug

insure that his pacer would survive without releasing its fi

Coratomic heated a pacer to 800°C, quickly guenched it
cold water, and then crust it with more than a ton of force. In

this test the C-101-P fuel capsule

Evenifa C-101-P was lost at se
encapsulations would shieid the fuel

orrosion !e‘t'mq no measurable corrosion of eve

OU(QYVY‘?Q‘SI encapsulation cculd be determined wit

sophisticated analytical techniques. Thisindicates that the
will be safe even after prolonged immersion

thousand years

RADIATION

Each pacer contains approximately 270 milligrams of medicail-
grade piutonium-dioxide fuel which emits ionizing radiationn
three forms: alpha particles, photons or gamma rays, an
neutrons. Virtually all the alpha particles and about 20% of the
photons are contained within the metal pacer case
the radiation is of the low linearenergy transfer (low LET) type

yme distance through tissue without

which can travel for

interacting

(NRC) has

uching W*;_: nacer

In fact, the Nuclear Regulatory

determined that all tissue not

T ite cot b
Y set t

receives radiation in lower doses than the
the National Council on Radia
workers. The muscle and connective tissue, in intimate contact
with the pacer case, are considered by the NRC to be especialiy
raciation resistant. This is based on a large volume of
experience relating to the irradiation of normal tissues In
beams directed at malignancies. These doses are invariab

yn Protection for radiatior




Reliability and Testing 2

Sound engineering design, carefu! component selection, and
rigorous testing combine to make the C-101-P a safe and
reliable pacer for your patients

QUALIFICATION TESTING

in order to qualify for production and distribution each new pacer
design must pass the same severe battery of tests originally used
g to qualify the C-101 isotopic pacer. This test series is designed to
acemaker power irces ever developed It is i : simulate a lifetime of normal use and is based on guidelines
established by the Nuclear Regulatory Commission. Some of the
) . : e =L specific mechanical tests to which the C-101-p design was
ALOMIC Eneray Commistion aare ) = subjected include

Three factors determine icoton:: opattery longewvity component 4 g vibration for 30 minutes simulates norma! use
r 1 ! th teqrity f the ther electr Li e 2 " e 3.000 axial shocks at 50 g simulates normal use
! 1IC Tue [ y DBattery omponents with measurable 96 axial shocks at 545 g simulates falling accidents
er e je interconnect iNngd a hermet S foot drop to concrete simuiates severe actoidents
s i total fa re Ate I these mponents s 40°C to +60°C cychng simulates extreme shipping
¥ 4 . 1¢ per y r Ther T' ale 1 e 4 ee have onditions -
s : * yea with jegradatior half of the pressurizat:on to 4 atmospheres simulates a diver in 128 feet of water
1 f £ ¢ | r 3} \ 3 T ¢ =
i ot P e W : ) All incoming components are individually tested as they are
1Y Avera ci ife at const ' ata received, while all in-process components are tested at each

critical assembly and/or fabrication stage




: Reliability and Testing

T RTINS ~ e

Pacer Function ?

e B T

CIRCUIT TESTING - - * od
The graph 3lcy o
1 Rate vs. Longevity curve for the Coratomic Model
Before each circuit is hermetically sealed, it is subjected to a P . S ————
t s C=101-P Isotopic Programmab rac AKer.
rough visual examimnation under 'Y‘i‘.Cv""fudf’()r“ Once seaied { LU L~} :SOTOp1 Yrogram ie acemax

C., subjected to 10
elerated to 5,000 g
and then burned-in unde

-~

ACCEPTAMCE TESTING

30 T T 1 B _
- e - —-—
ery ¥ v ARy T 1 :
i i —_—
ce Testing before the unit is released for d v
cvery test sequence i1s designed to stress different % b——— e t
ACer parts a ) ietect premature fairh rec T 1
— . - .
w " S— + +
e e~ -t t
« 70 - i
ratinmn tacta Nnearh axic ~ N \ a 1 ! 7«-0— — e s
® Vibra ested ineach axis (x,y, z) for 10 minutes atano IS SENNN SN S— e o e S =
4g at frequencies from 20-500 ’ " T
4
1 L
e Hermetically tested t insure seal for <1 x 102 c-atm/sec 6 1 e
st s it > -
- 3 -— 1
e All pace ire burned in under intermed ite intensive observa- —_— <+ S — R
foor A " , T MO = - i
50 - . —
o 1 ' 4c ' . 4
YEARS
A ™ L - < o - » - 1 » 1
At 40-35 rars, a rate drop of approximately 10%

will begin. The transition to the 10% decrease
will take approximately 3 years. After the
vear period, the rate will remain relatively

constant for an additional 30 years




DIMENSIONS
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Fixed Rate) setting

Pacer Function

ELECTRICAL CHARACTERISTICS

Pacing Rate Programmabie @ 38

o 120 PPM
Pulse Current Programmable @ 4
and 10 ma
Sensitivity Programmable @ j
15 25 4, 5mv
Pulse Width 10 + 01 mse
» BOL
Fulse age .4v,nominal @ 10.6ma !

Same as programmed

pacing rate

g edge f puise !jgg,»uv-f\q of-Lite (1BOL)

sec at £

d-of-Life (EOL)
) MV rms sine wave

witch to an asynchronous mode at the programmed rate when continuous
electromagnet nterterence 1S encountered at or above 1ts noise thresr old

Pacer Function 11

MAGNETIC RATE

Since the patient's intrinsic rhythm may inhibit the pacer
occasionally, it is recommended the rate be checked with an
external magnet. This temporarily turns off the amplifier and
piaces the unit into an asynchronous mode equal to the pro-
grammed rate setting .

L
%—:——7——/

CAUTION: The use of the magnet to place the pacerinto & fixed
rate mode may resuit in the developmeant of competi-
tive rhythms

OUTPUT CURRENT AND CURRENT LIMITING

The output current can be limited to either 10 ma or 4 ma by using
the Coratomic proarammer. With this feature, battery life can be
maximized to the extent the lower setting maintains effective
capture. At either setting, the current limiting feature prevents
battery depletion in those instances when the pacer is operating
into a low impedance lead system




