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RAD!OISOTOPE CARDIAC PACER PROTOCOL
November 1, 1975

1. 'nvestigational Program

The purpose of the Coratomic C-101
Investigational Program is to obtain statisti-
cal data under controlled conditions to
determine the reliability, efficacy and lon-
gevity of the C-101 Pacer. Its objective is
also to provide greater increased longevity
compared to standard pacers and prolonged
relief from consequences of symptomatic
bradycardia for those patients receiving the
C-101 Pacer.

2. Description of the Pacer and Radionuclide

Power Source

The totally implanted, battery powered
cardiac pacer has been in clinical use since
1960, and is now the selected method of
treatment for heart block and other forms of
symptomatic bradycardia. It is also used in
selected cases of symptomatic tachyarrhyth-
mias. An extensive literature has arisen in
connection with cardiac pacing, and selected
references are listed in Exhibit 1. The
physician responsible for this study is cogni-
zant of these and other relevant references,
and has had extensive experience in the use
of cardiac pacers.

The C-101 Pacer is an R-wave inhibited
demand pacer with a projected life of greater
than 20 years. It is electronically similar to
demand pacers which have been in use for
many years. The Pacer provides a nominal
72 beat per minute pulse rate when the
patient’s R-wave is not sensed, and is inhib-
ited when the R-wave is sensed. The unit is
hermetically sealed and shielded against elec-
tromagnetic interference. It has an asynchro
nous "“‘magnet rate’’ of 90 beats per minute,
used to ascertain cardiac capture and for
operational verificatisn, and will switch to
the same fixed rate rather than becoming
inhibited if high energy electromagnetic
fields are present.

The fuel used for the C-101 Pacer is
plutonium-238 in its oxide form, pressed
and sintered into a hard, ceramic pellet, The
isotopic battery has been so designed that
excess electrical power is available at the end

of a 20 year life. The pacers have undergone
extensive testing for efficacy, inciuding ex-
cessive mechanical shock, impact, and vibra-
tion testing, and the nuclear fuel is con-
tained in such a manner to prevent fuel
release under any credible accident, includ-
ing building or auto accident, fire, fall from
an airplane, crushing, corrosion in sea water,
or accidental cremation.

Data concerning radiation level, safety,
and efficacy testing is on file with the
United States Nuclear Regulatory Commis-
sion, as a Master Protocol.

The Coratomic Pacer has been used in
dogs since September 1973, and animal
testing to assure higher reliability is continu-
ing as part of Coratomic’s data gathering and
licensing program.

Patient Selection

The patients to be selected for this clinical
study will be those who have heart block or
other forms of symptomatic bradycardia re-
quiring an impianted pacer. The physician
will select patients who have a life expect-
ancy of at least ten*® and preferably twenty
years, in order to obtain a8 maximum amount
of data concerning longevity and reliability
of the unit. An influential factor, however,
other than longevity is that the small size
and weight of the Coratomic unit may
enhance the longevity of the patient com-
pared to other pacemakers, and data on all
2ye groups will, therefore, be ot value since
additional variables other than life expect-
ancy a.e important in the C-101 test. For
example, the smaller size and weight of the
unit may be statistically significant in reduc-
ing pressure necrosis, lead failure or other
volume and shape induced failures unknown
at this time. For this reason, life expectancy
alone, although still significant, is not as
dominant a factor as in the use of other
nuclear pacemakers heretofore licensed for
clinical applications, and patients with a life
expectancy less than 20 years should form
part of the statistical sample. In certain
cases, also, the physician may judge the use

*The 1971 Life Insurance Fact Book Institute of Life Insurance, New York, N.Y . Page 107, indicates that in the U S total population
the life expectancy of a 72 year old 15 10.27 years



of the C-101 tc be paramount in prolonging
life in an older patient who has had many
previous operations, or is resistant to fre-
quent operations, or is not mentally capable
of handling a rechargeable unit. In these
cases, expected to be a small percentage, the
physician may use his discretion in implant-
ing the C-101.

From a statistical point of view only, it
would be ideal if the distribution of patients
with C-101 Pacers were weighted in the same
manner as the general pacer population, thus
providing the most accurate statistical data
where the greater number of patients with
pacers exist. An attempt will be made to
skew the total pacer population in this
manner by continued feedback and commu-
nication between individual physicians, and
the statistical correlation center at
Coratomic.

Patients whose life expectancies are lim-
ited to less than 10 years by reason of
co-existing diseases will, except for condi-
tions of extreme need, be excluded from this
study. Cooperative and reliable patients,
who are stable and non-mobile members of
the community will be selected to assure
accurate long-term follow-up reporting and
study.

. Implantation Time Period

The clinical implantation period discussed
in this protocol will continue for two years,
at which time this study will have complated
its implantation oeriod. All patients will be
monitored until the death of the patient or
removal of the pacer.

. Follow-Up and Reporting

A careiul follow-up and reporting proce
dure will be followed during the life of the
patient or until the pacer is removed. At
each examination period an electrocardio-
gram will be obtained, with and without the
application of a magnet to induce fixed rate
operation of the pacer. The following exami-
nation in time afi2r implant will be fallowed
as closely as possible: 24 hours, 1 week, 1
mrath, 3 month and 6 month intervals,
tuereafter, until removal. Telephone trans-
mission and testing of pulse intervals can be
used to supplement the regulai in-office
examination schedule, It is recoanized that
general medical care may be more frequent
than this, but this is the minimal time
between tests of pacer function by the study
clinic, or responsible physician,
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Patient Control Group
A reference control group, identified as
closely as possible in age, sex, stability and
diagnosis will be used. An attempt should be
made to include in this group pacer systems
using lithium or rechargeable nickel cad-
mium batteries to provide comparative data
on other potentially long lived systems. The
number of patients in this group should be
equal to the C-101 group. Ali data and
information collected from this group will
be identical to that obtained with the C-101
Pacer. All patients in the control group will
have unipolar electrodes and have R-wave
inhibited electronics powered by conven-
tional sources currently available.

. Implantation Procedures and Leads

Conventional methods of pacemaker in-
sertion are to be used, ensuring as far as
possible that the electrodes and leads used
have an expected life comparable to the
pacemaker and that they have appropriate
pacing thresholds. In patients with an exist-
ing leau, the type of existing electrode must
be cotmpatible. |f not, standard adaptors
may be uscd Spliced leads may not be used.
Ideally, Coratomic leads should be utilized
to assure long-term compatibility with the
pacer materials. Myocardial or endocardial
leads may be used with any of the standard
surgical approaches for lead implantation in
either the left or the right ventricle. The
C-101 puise generator may be implanted in
the subcutaneous tissue of the abdomen,
chest wall, the subpectoral muscular tissue
of the chest v.all, or any other area deemed
suitable by the responsible physician.

St slation 7 ..reshold Measurements

The pacing threshold wil' be tested for all
electrodes, old or new, utilizing a battery
operated, calibrated (*5% accuracy) pulse
generator with an adjustable amplitude and
of a pulse duration of .8 to 1.2 milliseconds.

Only those electrodes may be utilized in
which a threshold is demonstrated no greater
than 1.5 rra if newly implanted or 4.0 ma if
chronically implanted, whether transvenous
or epicardial, measured at a pulse width of
1.0 milliseconds.

Sensing Measurements

If possible, the amplitude and width of
the patients QRS wave should be measured.
Measurement should be between a ground
plate in the pacer subcutaneous pocket and
the lead terminal distal to the heart.
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Registration a..d Implant Reports

immedistely upon implantation of the
C-101, the physician or hospital will com
plete a Registration and Implant Data Form,
and forward it, within 10 days, to the
Coratomic Data Center. The form includes
identification of the pacemaker, the pa
tient, the physician, the hospital, and heart
iead, and adapter (if used), stimulated rate,
and clinical data concerning the patient and
his or her cardiac disease. The data form is
shown as Exhibit |, attached,

Follow-up Data

The follow-up data, reported at intervals
as discussed in 5 above, "Follow-up and
Reporting”, will be prepared by the investi-
gator and submitted to the Coratomic Data
Center on the Follow-up Data Form. This
form 15 attached, (Exhibit I1l) and provides
information on the patient, C-101 Pacer
function and a brief clinical history of the
patient including laboratory data, adverse
reactions to the implanted device, if any, a
description of the reactions and opinions as
to the nature and major cause of the
reactions, and an evaluation of the efficacy
of the device and procedure.

Data and Reports of Removal and
Replacement

Removal and Replacement constitutes
particularly significant data, and therefore, a
special form, “Pacer Failure and Removal or
Patient Death”, is provided, Exhibit 1V. This
form has all pertinent required data concern-
ing the patient, investigator, hospital, and
reasons for removal z2nd replacement includ-
ing whether the failure was of battery,
electronic, or lead origin. Corrective proce-
dures and results of patient examinations are
also required.

Notification of Deaths, Adverse Reactions or
Malfunctions

Notification of death is included in the
form, "Pacer Failure and Removal or Patient
Death”, shown in Exhibit IV. The cause of
death and autopsy findings are included.

Notification of Loss of Patient Contact

This notification is included in the
Follow-up Data Form, Exhibit Ill. The
reasons for loss of contact and steps taken to
reestablish contact are included. If loss of
contact is reported on this form, Coratomic,
with data provided in the initial implant

15.
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form, Exhibit |1, will cttempt to pursue the
patient until a satisfactory explanation or
terminus of the lost pacer case is provided.

Informaticn To and Consent From the
Patient

a. Ali patients will be completely informed
about the nature of the clinical trial by
the investigator, and to confirm this com-
munication, will sign the informed con-
sent form (Exhibit V). They will be
informed of alternative procedures.

b. All patients accepting the pacemaker must
agree to the followup scheme summa-
rized above and to the removal and return
to the physician {(and from them to
Coratomic) of the unit upon the comple-
tion of its expected usefu! life (20 years),
its failure, or upon the patients death,
whichever occurs first. A legally binding
document (Exhibit V) will be signed by
the patient, a2 witness, his spouse, and/or a
relative of the patient.

¢c. The patient will be reguired to carry an
identification card as stated in the form
shown in Exhibit V. This card is shown in
Exhibit VI. The card will identify the
carrier as a radioisotope powered cardiac
pacer patient, will specify the manufac:
turer and mode! number of the subjects
pacemaker, specify the radionuclides con-
tained in the pacer, and present explicit
instructions for notification of responsible
parties in the event of accident or diffi-
culty. The patient will also be required to
carry a uniform anatomical Gift Act Card,
as shown in Exhibit V11, If the patient has
not attained majority age, the agreement
card shown in Exhibit V!il should be
executed by the patient where possible
and his or her legal guardian,

d. The patient will also be required to carry
an identification bracelet of the medical-
alert type which will carry the same
patient’s name and a statement to call the
proper emergency telephone and physi-
cian in emergency. This bracelet is men-
tioned in Exhibits 111 and IV,

e. The patient will participate in follow-up
examinations as discussed in 5 above, and
he will be required to agree to do so on
the informed consent form of Exhibit V.

f. The patient will notify the hospital of any
change in address or contact and will be
required to agree to do so on the in-
formed consent form of Exhibit V.
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g The patient will be required to notify the 16. Record Retention

hospital of his intention to travel in
foreign countries. The hospital will, in
turn, notify Coratomic, who will notify
the Nuclear Regulatory Commission. The
patient agrees to provide this information
on the informad consent form (Exhibit
V).

All pacer records will be maintained sepa
rately from the routine hospital records,
either by a centralized authority so desig
nated, health physics personnel, or the pace
maker clinic within the hospital’s jurisdic
tion, or the physician responsible for the
study.
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REGISTRATION AND IMPLANTATION DATA FORM
CORATOMIC C 100 SERIES ISOTOPIC PULSE GENERATOR

Pegse compiete 1™ lacm. Reter 008 copy CURATOMIC NCORPORAYED
Rr your recards Y eturn ‘e i 10 Javier one coty 10 JATA CENTER
0 Pos ade
o'ene Perraycara YR

QTeeee 0 0 ar type

1 Patent Name

L U
Sociat Security No Hospite Record No
Home Address
City State 2ip AC & Phone

Business Address

State

Nome, address. and telephone of personisl
C:ty State

Relationship 1o Pat.ent

Name, address. and telephonse of aiteenate personis) to be contacted if St ent cannot be

City State Zip

Relationshep 1w F

2 Physncanis! and Hospia!
Tvama
Otfice Adoress

ity State 4 A/C & Phone

Ladiaisdtupe Fowered Pacer Intarmation

Seriat No Date of Implact
Placement subcutareous submMutcular intramuaculer 9ther
dt et pectory: JUBLmingl Cthe

BSLNG maw LOCk

Stimulation rate with Magriet wihout

Treeshold measurements vaitage STt

Pulie wideh other method ldescn b

Gupment used 10 Magsure threst

& Prev.ous Implent Indarmatige
Maruy

B

Why removed

Total number of srew

5 Leas

L T

L L NS —— - Tl

Placerment Myocarda

Endmcard g e | S —
Prev.aus leads (4 aphl catie a0 ddvabie
Woncardal Number madels, god mplant gates

Endocsrd:a mOduly, an impiagnt dares

6. Clinvtal dats
Patent's aoe

Neght I, Lt Kands

ELOlogy Of Srrivtlmid e e

Kindg ot grevyt s ming

Pravious giug therdpy 'or arength mmg
Assocated disenses
Temporary pacing (1or it al impiants onty)

Anevthetics used during surgery
Antitnaties  localiyisysternically none
Cortisnnes or other ant inflamatory drugs  ocally ‘systamecality none

Was pocket drained. | Yo No  Hyes how long?
D complications or adverio resctinn oecur i pacemakar tead Surgery

¥ yos treatment

Comments
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FOLLOW-UP DATA FORM

CORATOMIC C-100 SERIES ISOTOPIC PULSE GENERATOR

. Prease complete this form. Reta:n one copy CORATOMIC, INCORPORATED

for your records and return one copy 1o: CATA CENTER
W oy P O Box 434

ingans, Pennsyivenia 15707

1. Patient Narre R——
Last First pnitial
Sceial Security No. Patient Hospital Record No.
Pulse Generator Serial No. Date of Implantation Date of Follow-up

Name of Physician

Name of Hospital Telephone No,

Address

City State Zip

Patient has 1.0, Card Yes No Patient is wearing Bracelet or ite Equivalent Yes No

C-100 Series Pacer Informaticn

Satstactory Unsatizfactory Stimulation Rate — with Magnet

without Mag: et

Descriptic it adverse react.ons

Nature and cause of adverse reacton

Description of side effects

Toxicity

Contraintications

Inetfectiveness

Pacer malfunction

Pacer degradation

Has any repair, relocation o replacement of leads been necessary? Yes No

3. Has satisfactory contact been maintained with the patient tor follow up and accountability purposes?  Yes Nao

if no, why was contact lost?

Vihat steps have been taken to re-establish contact?

.. Summury of medical examination, including laboratory data (at yearly intervals)




%

4. Summary of Medical Examinations (if nther than death)
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PACER FAILURE AND REMOVAL OR PATIENT DEATH FORM

CORATOMIC C-100 SERIES ISOTOPIC PULSE GENERATOR

Prease complete this form. Retann gne copy
for your records and return one copy to:

Patient Name

CORATOMIC, NCORPORATED
OATA CENTER

P O Bowx 434

Indiana, Pennsyivarma 15701

Last

Social Security No.

First

Patient Hospital Record No.

Puise Generator Serial No.

initial

Date of Implantation

Date of Follow-up

Name of Physician

Name of Hospital

Telephone No

Address

City

State Zip

Patient has |.D, Card Yes No

Patient is wearing Bracelet or its Equivalent Yes

. Pacer Failure

Battery Failure e Lead Failure

Description of Failu-e

No

Electronics Failure ae

Corrective Procedure Due to Failure
Replaced Pacer

Mode! and Serial Number of Replacament
Replaced Lead
Model and Serial Number of Replacement Lead

., Patient Death

Causes of Death o

Autopsy Findings

Was Pacer functioning at time of death? Yes No

Was Lead functioning at time of death? Yes

No
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INFORMED CONSENT FOR SURGICAL IMPLANTATION .-
OF RADIOISOTOPE POWERED CARDIAC PACER

CORATOMIC C-100 SERIES ISOTOPIC PULSE GENERATOR

I understand that for the treatment of my cardiac condition — a disturbance of normal cardiac conduction — a cardiac pacer is
to be implanted in me. | unders®and that the surgical procedure may/will reguire the implantation of a new electrode or lead into or
onto the surface of my heart. While the surgical procedure is not of unreasonable risk, the possitility of complications or even
death exist, The procedure has been explained to me, and | have had the opportunity to ask any questions concerning it
| understand that the pacer to be used for the implantation is a radioisotope powered cardiac pacer manufactured by Coratomig,
The pacer 13 now undergoing its imtial clinical use. Although the pacer has been extensively tesied, it is of relatively new design, and
there i no assurance that its components will last the tull design life. On the basis of experiments in animals and in the laboratory,
units of this type are expected to have a rehable life expectancy in excess of that of current standard cardiac pacers. | understand .
that the cardiac pacer does produce radiation, but | have been told by my attending physician that it is his medical judgment that
this radiation presents g negligible hazard.
| understand that i consenting to the implantation of this pacer, | am authernizing, as well, all standard operating procedures,
including the administration of anesthetics which may be incident to the operation. Fur the purpose of advancing medical and
scienufic xrnowledge, | consent to the admittance of observers to the gperating room
Since the device cantains radicisotope matenal (Piutonium-238). ultimately, after my death or earlier, if the useful life of the
pacer 15 exceeded, if (1 ceases to funetion effectively for my medical needs, or of | request 1o have it removed, the pacer must be
returned to Coratorng wia (icensed institution). Accordingly, | agree to contact
{institution) at regular intervais of no less than six months, and whenever | change my
residence. | will always carry the appropriate indentification card on my person, and wil st all times wear the standard
identi fication bracelet,
Notwithstanding my contacting the implanting istitution foliowing the insertion of a cardiac pacer of any sort, | am advised to
rermam in contact with my personal physician
L | agree to notify the hospital, who will, in turn, notify Coratomic of my intention to trave! in foreign countrias. Coratomic will,
. in turn, notify the Nuclear Regulatory Commission.
| understand that the radicisotope powered carchac pacer 15 a highly technical prosthetic device and in grder to assess the ]
effectiveness of its use tinstitution) and Caratomue are interested in collecting data upon the
device, Accordingly, | agree 1o examination by my physician at no less than the following intervals. at 1 month, 3 months and 6
manth intervals, thereafter, following the insertion of the pacer. | further agree to provide information on my clinical condition as
it pertains to the pacer 4t no less than 6 month intervals. Furthermore, | consent to disciosurg by the clinic or Coratomic of any
information acquired by the chinic in regard to the implantation of the radicisotope powered cardiac pa.er, provided, however, in
no event shal! disclosure other than to Coratomic include my identification without my specific written approval, ,
| have had the opportumity 10 etk guestions pertaining to the surgical procedure, the radioisctope powered cardiac pacer, and
the followup procedure. The potsibile alternate methods of treatment, including the use of conventional chemical battery powered
pacers ard rechargeable pacers have been called to my attention i
With these facts in mind and \ntending to be legally bound, | hereby authornize the surgical procedure whireby the Coratomic
radioisotope powered pacer voll be implanted in me waiving the right 1o claim that such procedure was not properly authorized, _
and | agree to the follow-up procedures and to the ulhimate raturn of the unit as detaied above. ;

Witrass {Date) Patient's signature or persan suthorized to consent for the  (Date) !
Patient.

Flelationship to the patient sigring «f other than the patient

“age sign 3 coples Feertity that | have sxpimnad the above procedure

1 copy to patient

1 copy ta hospital Or. (Date)

. 1 copy to Carstomic
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PATIENT IDENTIFICATION CARDS

CORATOMIC C-100 SERIES ISOTOPIC PULSE GENERATORS

— . .

—

| 7\ Coratomic
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EXHIBIT VI

DONOR CARDS FOR ADULTS

CORATOMIC C-100 SERIES ISOTOPIC PULSE GENERATOR
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DONOR CARDS FOR MINORS |

CORATOMIC C-100 SERIES ISOTOPIC PULSE GENERATOR

(Front)
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INSTRUCTIONS FOR HOSPITAL OR CLINIC TELEPHONE OPERATORS

CORATOMIC C 100 SERIES ISOTOPIC PULSE GENERATOR

Project Nuclear Pacemaker

Instructions to Operator
1. Accept any collect call with reference to "Project Nuclear Pacemaker”’,

2. Any call concerning ""Project Nuclear Pacemaker” involves a patient with a nuclear pacer and requires immediate action 10 insure
that there is no danger of radiation exposure and recovery of the nuclear pacer
3. Obtain as much rmation from the caller as is possible including.
Caller’s Name and Where he may be Reached.
Patrent’s Name, Status, and Where he may be Reached.
Attending Physician (if any) and Where he ma e Reached

information from Patient 1.0, Card

Patient’s Social Security No.

Date of Impiant

Pacer Serial Number

4. Notity immediataly

INamae, address, telephone number of physician respans:bie for study |

. if he cannot be reached, notity

Name, address, telephana number of alternative physician

It neither can be reached, contact physician on duty for the Cardiac Care Unit; inform him that this involves a nuclear pacer;
advise him af the infarmation you have and the urgency of the matter
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EXHIBIT X &?:achmnt 4)
SUGGESTED APPLICATION FORMAT FOR NUCLEAR POWERED PACEMAKERS
CORATOMIC C-101 1ISOTOPIC PULSE GENERATOR
Chief, Materials Branch Division of Fuel
. Cycle 2nd Matenals Safety

U. 8. Nuclear Regulatory Commission
Washington, D. C. 20655

Re: Application for license to participate in the research study involving the implantation of Coratomic € 101 nuclear powered
pacemakers. Each containing 250 milligrams of Pu 238 (< 4 3 curies)

Gentlemen:

The tollowing information is submitted n apphcation for a license to participate (n the investigstional program utilizing the
Coratomic C- 101 nuclear powered pacer

1. Applicant:

(Hospital or Medws Institytian)

(Addressi

{State and 2ip Coue)

2. Physicians responsible for study  (Provide this information for EACH physician on the study team )
Name
Office Address.
Telephone Number
State Licenred in Which to Practice
Specialty Board Certification
Position with the Applicant
Previous experience 1» the chinical implantation and follow-up of pacemakers by phvsicians
include duration of pacemaker experience, total number of implant physician has done,
and the t16tal number he has done at the applicant’s facilities.)
3. Protacol to be followed:
. HUMAN CLINICAL PROTOCOL FOR THE CORATOMIC C 101 RADIQISOTOPE POWERED CARDIAC PACERS DATED
NOVEMBER 1, 1976,
4, A maximum of eaa Coratomic C 101 pacemakers is reciunsted to e implanted mnnually during the study
8. Descriptian of physical facilities and squipment at the applicant institution or Raspital
{Inslude deseription of cardiac care unit and operating Facihities and Lt specilic aguipnent needed and svailable carry ouwt
the study. inctude eqipment far measuring stirmulation theasholds, thrashold parameters, and overall nacer sker funeian)
6. Description ot applicant’. ~rueont pacemaker implantation and follow up progeam: (Instude sige. 1.8 number of patients, and

duration. )

7. Deserite methods applicant wil EOSh to mantan records of implantation and follow up of patients separats tram rauting
hospital records (Inetude proced i« Hauring continuity of Yellow-up and Hetermining any possible tass of fallow up with a
patient),

8. Confirm that the applicant nstitution of Rospita] will astabiish approphiate control procedures 10 insure the physical wourity of
the pacemaker while in the possession of the anplicant. Thew procedures will inglude keaping track, by sengl number. of the
location of each pacemaker and recuiring that they "o kept under lock and kay when not being used 1o quard sgainst ioss or
theft, Contirm that all activities will be conducted in aweordance with the regulations under Title 10, Code of Faderal
Regulations, Part 70

9. Deseribe the applicants procedures 1o assure notifieation of approprate indviduals upon receipt of an amargency report of
inquiry concerming s pacemaker bearar Include written instructions to be given 1o telephone operaturs

10. Confirm that the physicians responsibie for and participating in the study represent that they are familiar with Coratomic € 101
Protocol and the Corstomic C 101 Pacor and understand that th wsuance of a licanse 1y conditional upon the tatlowing of this
protocol,

11 Confiem that the apphieant intitution sgrees 1o continue the tollow up reporting and recovery pracedures during the Lite ot the
patient and until the pacemaker it rocoversd and retumed te Coratomic, Ine, PO Bax 434, Indiana, Pa. 16701 sven in the
event the physicians ramed in the apolication to participate in the study are no longer associated with the apphicant,

12. Contirm that packaging, labehing, and ipping instructions to be furnished by Coratomic. Ine. wiil be followed upan the returm
of the pacemaker for sppraved disposal
The appiicant hospital or medical institution harelry reauests a licanws to receive, possess stare, and implant the Cotatamig
C 101 nuctear powerod pecemakee 11 secordance with this application,

Syned  Apphicant !
(Mosptal or Metiowi Institution) & fname and e 6 ind st sgong on behat! of the spetcant
Physicians respansible for study

Fioanme who o (el bop 1 immm it Feos Boste bae wihiose mi sbon »p F s e » % *
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CORATOMIC C=101~P
RADIOISOTOPE CARDIAC PACER PROTOCOL
March 2, 1983

Description of the Pacer and Radionuclide Power Source

An extensive literature has arisen in connection with
cardiac pacing, and selected references are listed in
Exhibit 1. The physician responsible for pacer implantation
is cognizant of these and other relevant references and
has had extensive experience in the use of cardiac pacers.

The C-101-P pacer utilizes a programmable hybrid
circuit, the pacing modes and operating parameters of
which can be noninvasively changed using a Coratomic
hand-held programmer. It is electronically similar to
programmable pacers which have been in use for many years,.
While the unit is normally used as an R-wave inhibited
(V1) pacemaker, the implanting physician may elect to
use the pacer for asynchronous (VO0O) pacing when appro=
priate indications are present,

The pacing rate is programmable at 13 settings
vanging from 38 to 120 PPM. Pulse current can be set
to either 4 or 10 mA, Sensitivity is programmable to
1.5, 2.5, 4, or 5 mV, The pacer can be changed from its
normal Rewave inhibited (VVI) mode to asynchronous (VOO)
pacing by placing the sensitivity selector to its FR
(Fixed Rate) setting,

The unit is hermetically sealed and shielded against
electrumagnetic interference, It has an asynchronous
"magnet rate", identical to the programmed pacing rate,
ased to ascertain cardiac capture and for operational
verification, If high energy electromagnetic fields are
present, the pacer will switch to a fixed rate rather
than vecoming inhibited,

The fuel used for the C=101-P is plutonium=238 in
its oxide form, pressed and sintered into a hard, ceramic
pellet, The isotopic battery has heen so designed that
excess electrical power is available at the end of a
40 year life, The pacers have undergone extensive testing
for efficacy, incluuing excessive mechanical shock, impact,
and vibration testing, and the nuclear fuel is contained
in such a manner to prevent fuel release under any credible
aceident, ineluding building or auto accident, fire, fall
from an airplane, crushing, corrosion in sea water, or
accidantal cremation.

Data concerning radiation level, safety, and efficacy
tenting is on file with the United States Nuclear Regulatory
Commission, as a Master Protocol.
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Patient Selection

Cooperative and reliable patients, who are stable,
and non-mobile members of the community, will be selected
to assure accurate long-term follow-up reporting.

Follow=Up and Reporting

The physician or hospital will be required to contact
the patient at least every six months, and report the
contact to Coratomic. This contact will be maintained
during the life of the patient or until the pacer is re-
moved. "In-person” follow~up visits are preferable;
however, telephone contacts are acceptable., At the time
of follow-up, patients should be reminded of the impor-
tance of carrying their I. D, card and wearing their I. D,
jewelry. Any complications or adverse reactions must be
reported to Coratomic by the physician or hospital. Cor-
atomic will consolidate the reporting of patients and notify
the Nuclear Regulatory Commission of the results of its
accountability program twice per year. If the patient's
whereabouts are unknown, Coratomic will, through its contacts
with the hospitals and physicians, locate the patient and
forward this information to the hospitals to provide
complete accountability.

Implantation Procedures and Leads

Conventional methods of pacemaker insertion are to be
used, ensuring as far as possible that the electrodes and
leads used have an expected life comparable to the pace-
maker and that they have appropriate pacing thresholds.

In patients with uan existing lead, the type of existing
slectrode must be compatible, 1f not, standard adapters
may be used, Spliced leads may not be used. Ildeally,
Coratomic leads should be utilized to assure long=term
compatibility with the pacer materials., Myocardial or
endocardial leads may be used with any of th standard
surgical approaches for lead implantation in either the
left or the right ventricle. The C~101~P pulse generator
may be implanted in the subcutaneous tissue of the abdo-
men, chest wall, the subpectoral muscle tissue of the chest
wall, or any other area deemed suitable by the responsible
physician,

Stimulation Threshold Measurements

The pacing threshold will be tested for all electrodes,
old or new, utilizing a battery-operated, calibrated
(5% accuracy) pulse generator with an adjustable amplitude
and of a pulse duration of .8 to 1,2 milliseconds.

Only those electrodes may be utilized in which a
threshold is demonstrated no greater than 1.5 mA if newly
implanted or 4,0 mA Lf chronically implanted, whether
transvenous or aepicardial, measured at a pulse width of
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1.0 milliseconds.

Sensing Measurements

If possible, the amplitude and width of the patient's
QRS wave should be measured. Measurement should be be-
tween a ground plate in the pacer subcutaneou. pocket and
the lead terminal dist»l to the heart,

Registration and Implant Reports

Immediately upon implantation of the C-101-P, the
physician or hospital will complete a Registration and
Implant Data Form, and forward it within 10 days to the
Coratomic Data Center. The form includes identification
of the pacemaker, the patient, the physician, the hospital,
the heart lead and adapter (if used), stimulated rate,
and clinical data concerning the patient and his or her
cardiac disease, The data form is shown as Exhibit II,
at thhed .

Follow=-up Data

The follow-up data, reported at six-month intervals,
will be prepared by th> physician or hospital and sub~
mitted to the Coratomic Data Center on the Follow-up
Data Form (see Cxhibit III, attached). This form summa~-
rizen information on the patient and lists any complica-
tions, adverse reactions or pacer malfunction. "Ineperson"
follow=up visits are preferable; however, telephone
contacts are acceptable, At the time of follow=-up,
patients should be reminded of the importance of carrying
their I, D, card and wearing their 1, D. jewelry.

Reports of Removal and Replacement

A special form, "Pacer Failure and Removal or Patient
Death,” (Exhibit IV) is provided., This form records all
pertinent required data concerning the patient, physician,
hospital and reasons for pacer removal and replacement,
including whether the failure was of battery, electronic,
or lead origin. Corrective procedures and results of
patient examinations are also equired.

In the event of pacer removal, the pacer must be re-
covered and returned to Coratomic. The hospital and/or
the physician shall notify Coratomic,and the licensing
agency, of the pacer removal, and Coratomic will send the

proper shipping container and instructions to the explanting

institution for the pacemaker's return,

Notification of Deaths, Adverse Reactions or Malfunctions

Notification of death is included in the form "Pacer
Failure and Removal or Patient Death® (Exhibit 1V). The
caune of death and autopsy findir ‘s are included,

N B
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In the event of patient death, the pacer must be re=-
covered and returned to Coratomic. The hospital and/or the
physician shall notify Coratomic,and the licensing agency,
of the patient death and pacer removal within 24 hours of
such o:currence, and Coratomic will send the proper shipping
container and instructions to the explanting institution for
the pacemaker's return. Coratomic will immediately notify
the Nuclear Regulatory Commission of the patient death.

Notification of Loss of Patient Contact

The hospital must notify Coratomic,and the licensing
agency,within ten days of the loss of contact with a
nuclear powered pacemaker patient. This notification can
be made on the Follow-up Data Form, Exhibit I11I, which
outlines the reasons for loss of contact and steps taken
to reestablish contact. When loss of contact is reported,
Coratomic will immediately notify the Nuclear Regulatory
Commission and will pursue the patient using data from
the initial implant form (Exhibit II) until a satisfactory
explanation is obtained. Coratomic will advise the hospital
of their findings.

Information To and Consent From the Patient

8, All patients accepting the pacemaker must agree to
maintain contact with the physician or hospital as
summarized above and to the removal and return to
the physician (and from them to Coratomic) of the
unit upon completion of its expected useful life
(40 years), its failure, or upon the patient's death,
whichever occurs first., A legally bhinding document
(Exhibit V) will be signed by the patient, a witness,
the patient's spouse, and/or a relative of the patient.

b The patient will be required to carry an identifica-
tion card as stated in the form shown in Exhibit V.
This card is shown in Exhibit V1. The card ‘ill identify
the carrier as a radioisotope powered cardiac pacer
patient, will specify the manufacturer and model number
of the patient's pacemaker, specify the radionuclides
contained in the vacer, and present explicit instruc~
tions for notification of responsible parties in the
event of accident or dit!toultx. At the time of follow~
up, patients should be reminded of the importa . of
carrying their 1, D, card, The patient will also
be required to carry a uniform anatomical Gift Act Card,
as shown in Exhibit VII, If the patient has not at-
tained majortt{ age, the agreement card shown in
Exhibit VIII shouid be executed by the patient where
possible and his or her legal guardian.

s The patient will also be required to carry an identi~

fication bracelet or other o?utvalcnt jewelry of the
medical=alert type which will carry the same patient's
name and a statement to call the proper emergency
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telephone number. At the time of follow=-up, patients
should be reminded of the importance of wearing

their I. D. jewelry. This medical alert jewelry

is mentioned in Exhibits III and 1IV.

d. The patient will maintain contact with the physician
or hospital as discussed in 2 above, and he will be
required to agree to do so on the informed consent
form of Exhibit V.

e. The patient will notify the hospital of any change either
in his/her address or in the names and addresses of
two persons to be contacted if the patient cannot
be located, The patient will be required to agree
to do so on the informed consent form (Exhibit V).

$e The patient will be required to notify the hospital
of his intention to travel in foreign countries.
The hospital will in turn notify Coratomic, who
will notify the Nuclear Regulatory Commission. The
patient ayrees to provide this information on the
Informed Consent Form (Exhibit V).

Record Retention

All pacer records will be maintained separately from
the routine hospital records, either by a centralized
authority so designated, health physics personnel, or the
pacemaker clinic within the hospital's jurisdiction, or
the physician responsible for the implantation program,

The hospital or the implanting physician will notify
Coratomic of any change in the patient's address or cone-
dition so that Coratomic may maintain current records on
the patient.

The patient's chart, both at the hospital and in the
physician's office, must prominently indicate that the
pacemaker must be returned to Coratomic upon its removal
from the patient for any reason.

Accountability and Recovery

Under a special nuclear material license issued for
implanting radioisotopic pacemakers, the patient's
hospital assumes the responsibility for the contral,
accountability and recovery of the special nuclear
materials (plutonium) in the pacemaker. Conditions
for accountability and recovery include the following:

4. The hospital shall not receive or transfer in any
single transaction one gram or more of plutonium con=
tained in the nuclear-powered pacoamakers without noti=
fying the Division of Safegquards, U. 8. Nuclear Regula=
tory Commission, Washington, DC 205%%, and, in addition,
completing and distributing Form NRC=741 s required by
Section 7 +94 of 10 CPR Part 70,

L
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The hospital shall report to Ceratomic, Inc. (the
manufacturer of the pacemaker), and to the licensing
agency.within 24 hours of occurrence, the death of any
nuclear-powered pacemaker patient. Coratomic will im-
mediately advise the Nuclear Regulatory Commission.

Q. The hospital shall report to Coratomic, Inc., and
to the licensing agency, within 10 days, the loss of
contact with a nuclear-powered pacemaker patient. Cor-
atomic will immediately advise the Nuclear Regulatory
Commission.

d. The implanting hospital should normally be able to
follow a patient for life, considering that non-mobile
patients are selected and that telephone contacts may

be used for follow=up. In unusual cases where follow=-up
difficulties are experienced, Coratomic should be con-
tacted to try to arrange transfer of responsibility to
another hospital. Responsibility could be trarsferred
to another hospital if:

(1) The new hospital is properly licensed and
agrees in writing to accept full responsibil-
ity in accordance with the orotocol;

(2) The old hospital transfers responsibility in
writing;

(3) The patient signs revised consent forms and
raceives revised I, D, card and I, D. jewelry;

(4) The appropriate licensing agencies are notified
of the transfer and provided copies of the
documentation,

Following a proper transfer, the old hospital may of
course amend Or terminate its license as appropriate.
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. EXHIBIT 111 "[}EUPT@::"THWEF(BME
. FOLLOW-UP DATA FORM pacemaker must be recovered
CORATOMIC C-100 SERIES ISOTOPIC PULSE GENERATOR and returned to Coratomic
in the event of patient
Please complete this form. CORATOMIC, INC. death or pacemaker removal.
Retan one copy for your DATA CENTER | Please contact Coratomic
reco-ds and return (within P, 0. Bux 434 . for proper shipping
10 days) one copy to: Indiana, PA 15701  _ container. |
I. Patient Name e e . e
T last “First Initial
Social Security Noo ___ __Hospital Record No. _ .
Home Address S S g
e A T Y hone H
fusiness Address e P
T T T TTTR/C b Phone -

cannot be located

LT TTNTEPhone

Relationsnip to Patient - - -

Name, address, and telephone of alternate person(s) to be contacted if

patient cannot be located =~ B
T T TTTRT W Faone _

- ——— W - -

ReTationship to Patient
2. Paysician{s) and Hospital:
Nane - - s
. Office Address i _ -
- T T W C R Phone T
3. Radioisatope Powered Pacer Information: bininbiit arai b
Serial No. _ e bate of Implane
Date of Follow=Up
das follow-up an "Tn-person’ visit or telephone contact”
Was patient reminded of the importance of carrying |. D. card and wearing
1. D, jewelry? Yes MNo

o ——— . — ———— . ——— — il & —— -

Patient has 1. D, card Yes _  No

Patient is wearing Bracelet or its Equivalent: Yes o __
C-100 series Pacer Information: Satisfactory _ Unsatisfactory
Stimulation Rate: with Magnet i

— e iy - ———— A — —— e, —————— - —_— - —

without Magnet " .
List any complications, adverse reictions, Or pacer mal function:

- . —— - - — - — A ——— . A o ————— . - b o

S —————— - T ] —— - L e W W G . a8 - - ———— - .

ias any repair, relocation or replaceient of leads been necessary’ yes/no

Has satisfactory contact been maintained with the patient for follow-up
and accountability purposes’ Yes _  No

If no, why was contact lost?

What steps have been taken to re-establish contact?

- . — - N . ——— A ————— . —— ———— - — - — A . -

- -

A —— . -
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EXHIBIT IV | IMPORTANT: The isotopic
FACER FAILURE AND REMOVAL pacemaker mist be recovered
OR PATIENT DEATH FURM and returned te Coratunnc
CORATUMIC C-100 SERIES ISOTOPIC PULSE GENERATOR! in the event of patient
t death or pacemaker removal. !
Please couplete this form, CORATOMIC, INC. ! Please contact Coratomic
Retain one copy for your UATA CENTER t for proper shipping
c2cords and return one P. 0. Box 434 . container.,
copy to: Indiana, PA 15701

DU

1. Fatient Kame - B
TTTast T T Trivst T T T T Teital
Sacial Security No. _____Patient ltospital Record No.
Pulse Generator Sevial Ho. ~ .Date of lsplantation _
Date of Follow=-up
Name of Physician
Name of Hospital

——— . — . — o~ =

- —— - ——— " - - — - ———— ——— ]———, ————— ——— . . ———

TR F Ay _ Telephone No. "

- —— — e —

L
City CState - np o _ .
No

fatient has 1. U. card: fes _ N

Patient is wearing Bracelet or its Equivalent: Yes _ MNo

How was pacemaker disposed of?
2. Pacer Failure

Sattery Failure lead Fatlure t lectronics Failure

Desc-iption of FaiTure

————— - —_— - — - — — —— — -

S — e et e T

. — o — - - - -

{orractive Procedure Due to Failure
Replaced Pacer
Model and Serial Number of Replacement

Replaced Lead e -

Mode! and Serial Number of Renlacement Load B
3. FPatient Death

Causes of DRatn

T L

Was Tacer functioning at time of death? ves __ WNo ___
Was Lead functioning at time of death? Yes _ No
4, Swumary of Medica)l Examinations (1f other than doathY

-

..... -— - - -
. - {—— - —— ] e e - " W - - . S, . A . "
——— g ——————— W AN e W m A i B L T oS a——— . eome
- — G R e - - —— - W  S—— - o

S —— A S ———— ) . ® " - ] & o e e v W . M ———— - b ——
Ll et —— - ————— L —— —— . — . — e h—— A e e -

R e ——— R — — NN s s S SR SR S s— e e e e e
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EXHIBIT ¥
INFORMED CONSENT FUR SURGICAL ITMPLANTATION
OF RAGIOISOTORE POWERED CARDIAC PACER
CORATUMIC C-100 SERIES 1SUTOPIC PUi SE GENERATOR

| understand that for the treatwent of my cardiac condition - a disturbance
of normal cardiac conduction - a cardiac pacer is to be implanted in me. |
understand that the suraical procedure may/will require the implantation of a
new electrode or lead “nto or onto the surface of my ‘heart. While the surgical
procedure 1s not of unreasonable risk, the possibility of complications or even
death exist. The procedure has been explained to me, and I have had the

oppor tunity to ask any questions concerning 1t,

I understand that the pacer to be used for the wuplantation 1s & radio-
isotope powered cardiac pacer manufactured bv Coratowic. Although the pacer
has been extensively tested, there is nmo assurance that its components will
Tast the full desigrn life. On the basis of past experience, units of this type
are cipected to have a reliable life expectancy in excess of 40 years, |
understand that ‘he cardiac pacer does produce radiation, but that this radig-
tion 15 negligible.

since the device contains radioisotope material (Plutoniun-238), ultimately,
after my death or earlier, if the useful life of the pacer is exceeded, if it
ceases W ounction effectively for my medical needs, or if | request to have it
removed, the pacer must bLe returred %o Coratomic via
Jicensed institution). Accordingly, | agree to contact e i I
tinstitution) at least every six months, und whenever @ change my residence.
i will always carry the appropriate identification card on my person, and will
at all times carry the Uniform Anatomical Gift Act donor card and wear either
3 medical alert bracelet or its equivalent.

Notwithstanding my contacting the implanting institution followirg the
insertion of a cardiac pacer of any sort, | am advised to remain in contact
with my personal physician,

i agree to notify the nospital, who will, in turn, notify Coratomic of my
intantion to travel in foreiqn countries. Coratomic will, in turn, notify
the huclear Regqulatory Commission,

| agree to provide the hospital with the nanes, addresses, and telephone
numbers 3t two persons to be contacted if 1 cannot be located. ! alse agree to
ratify the nospital of an changes in the names, addresses, or telephone
nurhers of the two persons to be contacted,

I agree to maintain cont:ct with my physician at least every six months
folluwing the insertion of the pacer. furthermore, | content to disclosure by
the «1inic or Coratomic of any inforvation acquired by the clinic in regard
to the fuplantation of the radisisotope powered cardiac pacer, pr.v ded,
however, in no event shall disclosure other than to Coratomic inec)yde mny
tdentification without my specific written approval,

| have had the opportunity to ask questions pertaining to the surqgical
procedure, the radioisotope powered cardiac pacer, and the follow-up procodure,
The possible alternate nethods of treatment, including the use of conventinnil
chemical battery powered pacers have heen called to my attention,

With these facts 1o mind and intending to be 1egally bound, | hereby
authorize the surgical procedure whereby the Coratomic radioisotope powered
pacer will be implanted in we waiving the right to claim that such procedure
was 1ot properly authorized, and | agree to the follow-up procedures and to the
ultirate return of the unit as detai?ed ahove ,

o — e ——— - —— s

(continued next page)
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EXHIBIT IX
SUGGESTED APPLICATION FORMAT FOR NUCLEAR POWERED PACEMAKERS

. ' CORATOMIC C-101-P [SOTOPIC PULSE GENERATOR
Send to:
, Material Licensing Branch Or - Agreement State Licensing Agency
U. S. Nuclear Regulatory Commission (if appropriate)

washington, OC 20555

Re: Application for license to participate in the implantation of Coratomic
C-101-P nuclear powered pacemakers, each containing 250 milligrams
of Pu-233(<4.3 curies).

- Gentiemen:

The following information is submitted in application for a license to
participate in the implantation of Coratomic C-101-P nuclear powered pacers.

1. Applicant:

(Hospital or Medical Institution)

(Address )

~ (State and Zip Code)
Fhysicians responsible for implantation program: (Provide this information
; for EACH physician involved)

~a
)
/

hame :

J¥fice Address:

Telephone Number:

State Licensed in Which to Practice:

Specialty Board Certification:

Position with the Applicant:

Previous experience in the implantation and follow-up of pacemakers by

physician:

(include duration of pacemaker experience, total number of
implants physician has done, and the total number he has done
at the applicant's facilities.)

3. Protocol to be followed:
HUMAN IMPLANTATION PROTOCOL FOR THE CORATOMIC C-101-P RADIOISOTOPE
POWERED CARDIAC PACER, DATED MARCH 2, 1983.

4. A maximum of __ Coratomic C-101-P pacemakers is requested to be implanted
annually,

5. Description of physical facilities and equipment at the applicant
| institution or hospital:
{Include description of cardiac care unit and operating facilities and
. list specific equipment needed and available for the implantation
program; include equipment for measuring stimulation thresholds,
threshold parameters, and overall pacemaker function.)

6. Description of applicant's present pacemaker implantation and follow-up
program: (Include size, i. e., number of patients, and duration,)
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EXHIBIT IX
(continued)

Describe methods applicant will establish to maintain records of
implantation and follow-up of patients separate from routine hospital
records. (Include procedures for assuring continuity of follow-up
and determining any possible loss of follow-up with a patient.)

Confirm that the applicant institution or hospital will establish
appropriate control procedures to insure the physical security of the
pacemakers while in the possession of the applicant. These procedures
will include keeping track, by serial number, of the location of each
pacemaker and requiring that they be kept under lock and key when not being
used to guard against loss or theft. Confirm that all activities will be
conducted in accordance with the regulations under Title 10, Code of
Federal Regulations, Part 70.

(continued next page)
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10.

1.

12.

—

(]

ned: Applicant:
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EXHIBIT IX
(continued)

Describe the applicant's procedures to assure notification of appropriate
individuals upcn receipt of an emergency report of inquiry concerning a
pacemaker bearer. Include written instructions to be given to telephone
operators.

Confirm that the physicians responsible for and participating in the

implantation program represent that they are familiar with the Coratomic
C-101-P Protocol and the Coratomic C-101-P Pacer and understand that the
issuance of a license is conditional upon the following of this protocol.

Confirm that the applicant institution agrees to continue the follow-up
reporting and recovery procedures during the life of the patient and
until the pacemaker is recovered and returned to Coratomic, Inc.,

P. 0. Box 434, Indiana, PA 15701, even in the event the physicians named
in the application are no longer associated with the applicant.

Confirm that packaging, labeling, and shipping instructions to be furnished
by Coratomic, Inc. will be foliowed upon the return of the pacemaker
for approved disposal.

The applicant hospital or medical institution hereb, requests a license to
receive, possess, store, and implant the Coratomic C-101-P nuclear powered
pacemaker in accordance with this application.

~ " {Hospital or Medical Institution)

.‘y.
=5

name and title of individual signing on behalf of the applicant)

Physicians responsible for implantation program:

(Cetter should be signed bv both an officer of the applicant and
tne physicians responsiole for the implantation program. Type
or print names under signatures.)
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EXHIBIT X
INSTRUCTIONS FOR HOSPITAL OR CLINIC TELEPHONE OPERATORS
CORATOMIC C-100 SERIES ISOTOPIC PULSE GENERATOR

Nuclear Pacemater

Instructions to Operator:

1. Accept any collect call with reference to a Nuclear Pacemaker,

2. Any call concerning a Nuclear Pacemaker involves a patient with a nuclear
pacemaker and requires immediate action to insure that there is no danger
of radiation exposure and recovery of the nuclear pacer.

3. Obtain as much information from the caller as is possible including:

Caller's Name and Where he may be Reached.
Patient's Name, Status, and Where he may be Reached.
Attending Physician (if any) and Where he may be Reached.

Information from Patient !. D. Card

Patient's Social Security No.

Date of Implant

Pacer Serial Number

Notify immediately:

£

Name , address, telephone number of physician responsible

[f he cannot be reached, notify:

Name, address, telephone number of alternative physician.

If neit@er can be reached, contact physician on duty for the Cardiac Care
Unit; inform him that this involves a nuclear pacer; and advise him of the
information you have and the urgency of the matter.
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