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MATERIALS LICENSE Amendment No. 73

Pursuant 10 the Atomic Energy Act of 1954 as amended. the Energy Reorganization Act of 1974 (Public Law 93-43%)

and Tule 10 Code of
Federal Regulations. Chapter I Parts 30, 31, 32, 33, 3435 36

39,40, and 70, and n reliance on statements and representations heretofore made

by the licensee. a hicense is hereby issued authorizing the licensee to recerve. acquire, possess, and transfer byvproduct, source

and special nuclear
such material for the purpose(s) and at the p

maderial designated below | 1o use lucets) designated below; to deliver or transter such material 1o
persons authorized 1o receive 11 in accordance with the re culations
specitied i Section 183 of the Atomic Energy Act of 1954, gs

Nuclear Regulatory Commission now or hereafter in effect anc

of the applicable Partts). This license shall be deemed 1o contain the conditions
amended. and 15 subject 1o all applicable rules, regalations, and orders of the
1o any conditions specified below

f | | " J01576

kigesane In accordance with letter dated
July 5, 1996

3. Licénse Number 21 _12275-02 is amended in
its entirety to read as follows:

Borgess Medical Center

|

£000

> 1521 Gul) Road oo s
Kalamazoo, M1 4900] 4 l'.\F‘l—I.‘l(l\')-rlEali )),“U:“v

5 Docket or

Rt"t‘lcl\((‘ No I 03—0‘02!15

7. Chemical and/or Physical

- - - —

6. Byproduct, Source, and/or 8. Maximum Amount that Licensee

Special Nuclear Matenal Form May Possess at Any One Time
Under This License
A. Any byproduct A. Any A. As needed
material identified radiopharmaceutical
in 10 CFR 35.100 identified in 10 CFR
35.100
B. Any byproduct B. Any B. As needed
material identified radiopharmaceutical
in 10 CFR 35.200 identified in 10 CFR
35.200
C. Any byproduct C. Any C. As needed
material idehtified radiopharmaceutical
in 10 CFR 35.300 identified in 10 CFR
35.300
Any byproduct Any brachytherapy D. As needed
material identified sources identified
in 10 CFR 35.400 in 10 CFR 35.400
Any byproduct Prepackaged Kits E. As needed
material identified
in 10 CFR 31.11
F. Phosphorus-32 F. IsoStent, Inc. ion- F. See item 9.F,

implanted Palmaz-
Schatz Balloon-
Expandable IsoStent
with Delivery
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Authorized Use:

Medical use described in 10 CFR 35.100.

Medical use described in 10 CFR 35.200.

Medical use described in 10 CFR 35.300.

Medical use described in 10 CFR 35.400.
In vitro studies.

F. For use in IsoStent, Inc. Palmaz-Schatz Balloon-Expandable IsoStent under the
Investigational Device Exemption (IDE) granted by the FDA for the conduct of human
clinical trials as described in letter dated July 5, 1996, and subsequent phases of
the IDE process associated with the device which are approved by the FDA.

CONDITIONS

10. Location of use: 1521 Gull Road, Kalamazoo, Michigan.
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11. Radiation Safety Officer: Tim TenCate

12. Licensed material Tisted in Item 6 above is only authorized for use by, or under the
supervision of, the following individuals for the materials and uses indicated:

Authorized Users Material and Use

LI WL WL 9L WL 0L WL 0L L 9. 0. 0L WL WL WL WL L. . 9. PP PLIPL P

John W. Copenhaver, M.D. 10 CFR 35.100, 35.20C, 35.500 and 31.11.

;

f; A. Gary L. Bowman, M.D. 10 CFR 35.100, 35.200 and 31.11.
J. Alex Gardner, M.D. 10 CFR 35.100, 35.200, 35.500 and 31.11.

!

? D. Leonard A. Brunette, M.D. 10 CFR 35.100, 35.200, 35.500 and 31.11.
;' E. Arthur Gregory tLaurell, M.D. 10 CFR 35.100, 35.200, 35.500 and 31.11.
o

o F James R. Dolan, M.D. 10 CFR 35.100, 35.200, 35.300, 35.400,

35.500 and Item 6.F.
G. Geoffrey A. Wardwell, M.D, 10 CFR 35.100 and 35.200.
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X JEL W JE R E ¥ R LR E B R N R B R E JE L ¥ 8 R R L E 8 N 8 .
Prinied on recycled paper

I91 0. 0. 0. 9. 9. 9. 9. 9. 9.9, 9. 9.9, 9.




CIRT IR TR MY K7 SR RC OR(ORC O R R R R SRR R R/ kR R R (18 18 4
NRC FORM 371A EAR REGULATORY COMMISSION i
(7-94)

PAGE

MATERIALS LICENSE
SUPPLEMENTARY SHEET

Authorized Users

N. Warn Courtney, M.D.

Richard R. McConnell, M.D.

Edwardo R. Crotte, M.D.
David Tague, M.D.

L. Enrique Leguizamon, M.D.

Thomas McCormick, M.D.

John E. Francis, M.D.

Kenzo Kawamura, M.D.

Dennis P. Burke, M.D.
William B. Campbell, M.D.

Umakant S. Doctor, M.D.

Yoo Sup Hwang, M.D.
Khlid Altaf Mian, M.D.

Evalt Ayerdi, M.D.

Stephen L. Peck, M.D.

| e
tLcense Number

| 21-12275-02
| Docket or Reference Number

’ 030-02115

__Amendment No. 73

Material and Use

10 CFR 35.100, 35.200, 35.300. 31.11 and
Item 6.F.

10 CFR 35.100, 35,200, 35.300 (excluding
iodine-131 for thyroid carcinoma), 35.500,
31.11 and Item 6.F.

10 CFR 35.100, 35.200 and 31.11.

10 CFR 35.100, 35.200 and 31.11.

10 CFR 35.200 (limited to cardiovascular
clinical procedures),

10 CFR 35.100, 35.200, 35.500 and 31.11.

10 CFR 35.200 (limited to cardiovascular
clinical procedures).

10 CFR 35.200 (limited to cardiovascular
clinical procedures).

10 CFR 35.100, 35.200 and 31.11.

10 CFR 35.200 (1imited to cardiovascular
clinical procedures).

10 CFR 35.200 (limited to cardiovascular
clinical procedures).

10 CFR 35.400.

10 CFR 35.200 (limited to cardiovascular
clinical procedures).

10 CFR 35.200 (limited to cardiovascular
clinical procedures).

10 CFR 35.200 (limited to cardiovascular
clinical procedures).

LIWL WL W, 9. WL WL 0L 0 9. 1,

AL WL WL W WL 0L W0 B0 0 B O W 0L 0L 9L WL L 0. B WL 0 WL L P 9 L P 0. . 0. 0. P 9L 9.9 9. 9.9, 9. 9. 9.9
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_Amendment No. 73

Authorized Users Material and Use

W. Robert J. LaPenna, M.D. 10 CFR 35.200 (limited to cardiovascular
clinical procedures).

Benjamin A. Perry, M.D. 10 CFR 35.200 (limited to cardiovascular
clinical procedures).

Robert H. Jongeward, M.D. 10 CFR 35,100, 35.200, 35.500 and 31.11.
George J. Balogh, M.D. 10 CFR 35.100, 35.200, 35.500 and 31.11.

Robert B. Davis, M.D. 10 CFR 35.100, 35.200, 35.300, and Item 6.F.

Katherine Gadwood, M.D. 10 CFR 35.100, 35.200 (excluding generators)
and 31.11.

Charles Gregory Hodgman, M.D. 10 CFR 35.10C, 35.200, 35.500 and 31.11.

Janos Gellert, M.D. 10 CFR 35.200 (1imited to cardiovascular
clinical procedures).

John A. Azevedo, M.D. 10 CFR 35.200 (limited to cardiovascular
clinical procedures).

Sharma Saith, M.D. 10 CFR 35.200 (limited to cardiovascular
clinical procedures).

Steven P. Soper, M.D. 10 CFR 31.11.

Bruce D. Goethe, M.D. 10 CFR 35.100, 35.200 and 31.11.
Patrick A. Sorek, M.D. 10 CFR 35.100, 35.200 and 31.11.
Susan J. Phelps, M.D. 10 CFR 35.100, 35.200 and 31.11.

David Lynn Keedy, M.D. 10 CFR 35.200 (limited to cardiovascular
clinical procedures).

Douglas J. Wunderly, M.D. 10 CFR 35.200 (limited to cardiovascular
clinical procedures).

Jonathan Levi, M.D. 10 CFR 35.200 (limited to cardiovascular
clinical procedures).

Printed on recycled puper
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Authorized Users
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17.
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V.

WW.

Jim Chul Kim, M.D.
Heung (Henry) Shik Shin, M.D.
David G. Brachman, M.D.

Marc Bernstein, M.D.

Anthony King, M.D.

Alicia Williams, M.D.

Antonio P. Carrillo, M.D.

Ramon Raneses, M.D.

Joel H. Reinoehl, M.D.

Thomas Winn, M.D.
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Amendment No, 73

Material and Use

10 CFR 35.300, 35.400 and Item 6.F.
10 CFR 35.300, 35.400 and Item 6.F.
10 CFR 35.300, 35.400 and Item 6.F.

10 CFR 35,200 (limited to cardiovascular
clinical procedures).

10 CFR 35.200 (limited to cardiovascular
clinical procedures).

10 CFR 35.200 (limited to cardiovascular
clinical procedures).

10 CFR 35.100 zny 35.200 (limited to
cardiovasrutar clinical procedures).

10 CFR 25.200 (limited to cardiovascular
clinical procedures).

10 CFR 35.200 (limited to cardiovascular
clinical procedures).

10 CFR 35.100, 35.200, 35.300 and Item 6.F.

The Ticensee will establish and implement model precedure for radiation safety

during implant therapy that was published in Appendix Q to Regulatory Guide 10.8,
Revision 2.

The licensee shall maintain records of information important to safe and effective
decommissioning at the address in Condition 10. per provisions of 10 CFR 30.35(g)
until this Ticense is terminated by the Commission.

In addition to the possession limits in Item 8, the licensee shall further restrict
the possession of licensed material to quantities below the minimum limit specified
in 10 CFR 30.35(d) for establishing decommissioning financial assurance.
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License Number
|

L 21-12275-02
MATERIALS LICENSE | Docket or Reference Number

SUPPLEMENTARY SHEET } 030-02115
- V-Veldd

Amendment No. 73

Except as specifically provided otherwise in this license, the licensee shall
conduct its program in accordance with the statements, representations, and
procedures contained in the documents, including any enclosures, listed below,
except for minor changes in the medical use radiation safety procedures as provided
in 10 CFR 35.31. The Nuclear Regulatory Commission’s regulations shall govern
unless the statements, representations, and procedures in the licensee’s application
and correspondence are more restrictive than the regulations.

A. Application dated March 20, 1990; and

B. Letters dated May 25, 1990 (with attachments), July 3, 1990 (with enclosures),
October 17, 1990 (with attachments), December 11, 1995, and July 5, 1996.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

NucTéar Materials [icensing Branch, Region ITT
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BORGESS

Medical Center

July §, 1996

UNITED STATES NUCLEAR REGULATORY COMMISSION
Region llI, Medical Licensing Section

801 Warrenville Road

Lisle, IL 60532

ATTN: John Madeira

Re: Urgent Amendment Request License No. 21-12275-02 P-32 Coronary Artery
Stents

We respectfully request that this license amendment be expedited. Tracy King, our
physics consultant dascussed this matter with you on July 3, 1996. _Luggo_r_dange_wﬁh

The FDA has issued approval for this procedure in human clinical trials. The program is
due to start on August 5 | 1996. We hope that you can assist us in getting this
program approved in time as it will be of great benefit to our patients.

We ask for permission to order, receive, and implant Palmaz-Schatz Balloon-
Expandable IsoStent with Delivery System. The stents are manufactured by IsoStent,
Inc and contain approximately 1 uCi of P-32. These stents are shipped by the
manufacturer in radiation shields which the stent remains in until its placement in a
coronary artery The P-32 stents are placed' within the coronary artery by a physician
who will be trained in accordance with mz nufacturer's instructions and the outline
enclosed for your review. These are not \€inporary implants. The P-32 betas will
provide local radiation only to the tissue surrounding the stent and is expected to

prevent the artery from re-stenosising. R E C
EIVED

JUL 10 9%
REGION 1 3/ 57"




We have enclosed the FDA's conditional approval of this use. We will forward the final
approval letter to you.

We have enclosed the following list of documents for your review:

Item 5-7 Radioactive Material and Use

Item 8.1 Personnel Training Program for P-32 Stent Placement

Item 9.1 Equipment List P-32 Stent Program

Item 9.4 Personnel Monitoring P-32 Stent Program

Item 104  Rules for Safe Use of P-32 Stents

Item 10.5  Emergency Procedures for Loss of P-32 Stent

Item 10.11 Keeping an Inventory of P-32 Stents

Item 10.15 Radiation Safety Procedures for P-32 Corcnary Artery Stents
item 12.1 Quality Management Program P-32 Stent Program

Our ordering, package receipt, and waste disposal procedures will be followed as they
exist in our current license.

We have also enclosed information supplied by IsoStent, Inc. which you may find useful
as reference material.

The $440 amendment fee is enclosed for a human use license category 7C
amendment.

Again, we respectfully request your assistance in expediting this amendment request.
ordially,
Gary Beaulac

Vice-President, Ambulatory Services
Borgess Medical Center



Borgeus Medical Center
211227602 mmendment request
1996
P-32 Stent Program Only
RADIOACTIVE MATERIAL AND USE
Item 5 item 6
Byproduct Material Amount Purpose

Please add to our existing authorized materials.

P-32 "Paimaz-Schatz Each stent contains Maintain patency of Balloon-
Expandable IsoStent" less than 10 uCi of P-32.  stented coronary arteries
(coronary artery stent) Typically each stent

contains 1 uCi of P-32.

RADIATION SAFETY PROGRAM RESPONSIBILITY

item 7.1
Authorized Users Materials

These physicians have been selected as users for the P-32 stent program. The P-32
stent placement program will be supervigsed by one or more of these physicians listed
below.

James R. Dolan, M.D.

N. Warn Courtney, M.D.

Richard R. McConnell, M.D.

Robert B. Davis, MD.

Jim Chul Kim, M.D.

Heung (Henry) Shik Shin, M D

David G. Brachman, M D,

Thomas Winn, M.D. previous request sent to add to license, previously listed on | icense
No. 21-13125 for Groups 35.100, 35.200, and 35 300

These physicians have experience with therapeutic agents such as P-32 and are currently
authorized for usage of P-32 in Group 35.300 on our license

Item 7.3 Ne change
Radiation Safety Officer

Tim Tencate



Borgess Medical Center
21-12275-02 Amendment Request

1986
PERSONNEL TRAINING PROGRAM
for P-32 Stent Placement
Item 8.1
Personnel

Only personnel who have been trained as listed below will be allowed to participate
directly in the placement procedure of P-32 stents.

Training Frequency

1
2
3.

Before participating in a P-32 stent placement
During annual refresher training.

Whenever there is a significant change in duties, regulations, or in the terms of the
license relating to this procedure

Instruction Topics

1.

> o &2 O DN

™

Applicable regulations and license conditions.

Physical appearance of the P-32 stent and proper handling procedures
Potential hazards associated with the P-32 stents.

Appropriate radiation safety procedures.

The licensee's in-house work rules.

Each individual's obligation to report unsafe conditions to the Radiation Safety
Officer.

Appropriate response to emergencies or unsafe conditions.
Appropriate response if a stent is lost.
Locations where the license has been posted or made available, notices, copies

of pertinent regulations, and copies of the license and license conditions, as
required by 10CFR19.

Documentation will be kept on hand for review of the list of topics covered, the
date of the instruction, and the names of those participating.

The method of instruction will be verbal and written.



Borgess Medical Center
21-12275-02 Amendment Request

1996
P-32 Stent Program Only
EQUIPMENT LIST
Item 9.1
Survey Meters

We will use a GM meter with a probe possessing a thin-end window or a beta
window to perform surveys relating to the receipt, usage, and disposal of the P-
32 stents.

The meter(s) will be calibrated according to our existing license conditions
concerning survey meter operational check, use, and calibration.

Shielding Material

The P-32 stents are contained in a beta shielding material during transport and
until placement occurs. When additional shielding is required lucite or plastic
material will be utilized We will not use lead shielding in order to minimize
bremsstrahlung production.

Dose Calibrator

We will not assay the P-32 stents in a dose calibrator since their activity is less
than 10 uCi and is generally 1 (one) uCi per stent. We will verify that the
shipping documents accompanying the stents show agreement of the activity per
stent and the number of stents with the quantity and activity ordered.

Personrnel Protective Equipment
Gloves will be worn by all personnel who handle the P-32 stents.

A radiation shield surrounds the stent during shipment and is kept in place until
the stent is positioned for placement in the coronary artery.



Borgess Medical Cuiiter
21-12275-02 Amendmen* Fequest
1996

P-32 Stent Program Onlyv
PERSONNEL MONITORING PROGRAM
Item 9.4

The personnel directly participating in the P-32 Stent Placement procedure will be
issued whole body film badges. The physician who is placing the stent will be issued a
ring badge.

All other aspects of our personnel monitoring program as authorized by our current
license will be followed.



Borgess Medical Center
21-12275-02 Amendment Request

1996

Item 10.4 Page 1 of 2

RULES FOR THE SAFE USE OF P-32 STENTS

The P-32 stents are supplied by the manufacturer Iso-Stent in a radiation shield. The

10.

stents are not removed from the radiation shield until it is placed directly into the
patient's vessel. Therefore, we have developed Rules for Safe Use of P-32
Stents. These rules will apply only to the P-32 Stent procedure.

Do not examine the stent itself outside of the radiation shield at any time.

Do not remove the radiation shield from over the stent at any time before the
delivery catheter is advanced into the body.

If the radiation shield accidentally comes loose and the distal end of the delivery
system becomes unshielded, slide the shield back over the stent's location and
tighten the Tuohy-Borst fitting on the shield to lock the shield down.

Make sure to advance the delivery system forward into the body following
loosening of the shiel¢ Tuohy-Borst.

If the stent delivery system has been advanced into the body, but for any reason
the stent cannot be delivered, pull back the stent delivery catheter until the stent is
inside the radiation shield, lock down the shield by tightening the shield Tuohy-
Borst, return the device to its package, and return the opened package to the RSO
for storage and disposal.

It the stent comes off of the catheter due to stent embolization, the physician
should retrieve the stent using forceps or other remote retrieval devices when
possible.

Once the stent is retrieved, it should be placed insids. of the radiation shield if
possible. If the radiation shield cannot be used, con*act the RSO for a disposal
container.

All personnel should avoid any direct handling of the bare stent with their fingers if
possible. When direct handling is absolutely necessary, the use of surgical gloves
shouid reduce the direct contact rate.

Wear disposable gloves at all times while handling the P-32 stent.

Either after each procedure or before leaving the area, monitor your hands and
clothing for contamination in a low background area.



1.

12.

13.

14

185.

16.

17.

18.

Page 2
Use the radiation shields provided by the manufacturer until you are ready to
complete placement directly into the patient's vessel If the patient's condition
does not aliow the full use of the radiation shield until placement, the radiation
shield will be used as long as possible and holding of the stent by personnel will
then be minimized.

Do not eat, drink, smoke, or apply cosmetics in an area where P-32 stents are
stored or when they are being used.

Do not store food, drink, or personal effects in areas where P-32 stents are stored
and where they used.

The radiation shield and any other packaging material associated with the P-32
stent must be returned to the Nuclear Medicine Depaitment for analysis before
they can be disposed of Place all of this material in a plastic bag or other
container provided for this purpose.

Transport the P-32 stents from the receipt location: ( Nuclear Medicine Hot Lab) to
the placment location only in a covered container.

Before transport, make a visual count of the number of stents to be transported in
the container. Upon arrival at the placement location, make a visuai count of the
number of stents. If the number differs, implement the Emergency P-32 Stent
Loss Precedure. Record these numbers on the P-32 Stent log.

Survey the placement room after P-32 placement is completed and after the
patient has left, to ensure that no P-32 stent has been left behind. Record these
results on the P-32 Stent log.

Store P-32 stents only in the original radiation shield and in original packaging
material or other covered container. P-32 stents will only be stored in the Nuclear
Medicine Hot Lab.



Borgess Medical Center
21-12275-02 Amendment Request
1996

item 10.5

EMERGENCY PROCEDURES FOR LOSS OF P-32 STENT
. NOTIFY: Notify persons nearby that a stent is lost.

. Do not allow anyone to leave the area until their clothing has been searched and
they have been surveyed with a GM meter. Pay particular attention to cuffs,
pockets, shoe bottoms, or anyother place where a stent may be trapped.

. Do not allow additional persorinel into the area.

. Do not allow any items to be removed from the room until they have been visually
searched and surveyed.

. Begin a systematic survey of the area to ensure that no area is missed.
. Contact the RSO for assistance.
. Repeat the above searches and surveys until the source is found.

. If necessary, retrieve all items and personnel who may have left the room between
the time source was lost and its loss was noticed. [f the source is still not located,
track the paths of these personnel and items since the time they left the room and
perform searches and surveys.

. If the source is not located through all of the above measures, a report must be filed
with the RSO who will determine the additional reporting requirements. The report
must contain the sequence of events that allowed the loss of a stent and the actions
taken to prevent recurrence.



Borgess Medical Center
21-12275-02 Amendment Request

1996

KEEPING AN INVENTORY OF P-32 STENTS

Item 10.11

We will adopt Appendix M.4 "Keeping an Inventory of Imp!apt Sources" that was
published in Appendix M.4 to Regulatory Guide 10.8, Revision 2.

MODEL PROCEDURE

-

3.

N/A

Use a locking installed cabinet or safe to store all implant sources.

Make a 1ist of names of those individuals you allow to handle implant
sources and have them initial beside their names.

For long-lived sources, draw a map of the storage drawer and indicate the
activity of the source at each storage point. For short-lived sources
that you store in the manufacturer's shipping container, indicate the
area in the safe where you put the container. Also, be sure to add the
sources to the inventory log.

Post the map and the 1ist of individuals whom you permit to handle the
sources in the storage area or on the inventory log.

Each time you remove a source, make a record of the number and activity
of sources removed, the room number of use or patient's name, and the time
and date they were removed from storage; ‘initial the record.

Each time you return sources to storage, immediately count them to ensure
that every source removed has been returned. Then make a record of the
number and activity of sources returned, the room number of use or
patient's name, and the time and date they were returned to storage;
initial the record.

If you ever perceive a discrepancy between the record and the number of
sources in use and in storage, notify the RZ0 immediately.

Sdibiriia e



P-32 STENT LOG

Only the following individuals may handle these sources:

Received on

Signed RSO Date

P-32 stents of uCi per stent

Date Time Patient

Number of P-32 stents

in storage | removed | transported |implanted |returned

in storage

Initials

Post -placement Survey of patient: mR/hr at 1 meter

Post-placement survey of room:

__mR/hr maximum at any location

Survey of personnel directly invoived in placement:

mR/hr
mR/hr
mR/hr
mR/hr
—mR/hr

mR/hr
____mR/hr

Background radiation level

Survey Meter used:

Signed RSO:

Name
Name
Name
Name
Name
Name
Name

mR/hr

Aanufacturer:
Probe type:
Range used: mR/hr




Borgess Medical Center
21-12275-02 Amendment Request

1996
RADIATION SAFETY PROCEDURES FOR
P-32 CORONARY ARTERY STENTS
Itern 10.15

The P-32 Palmaz-Schatz Balloon Expandable IsoStent has been approved by
the FDA for human clinical trials to be permanently placed in coronary arteries.
Each stent will contain typically 1 uCi of P-32 (never more than 10 uCi) and is
prepared by the manufacturer.

Due to the low activity and the beta-emitting properties of P-32, these patients
will not be a source of radiation to nursing personnel or the public. Therefore, we
will not implement the Radiation Safety Procedures for Temporary Implant
Therapies.

These stents are placed within a coronary artery, therefore, there is no chance
that a source could dislodge from within the patient's body and become a hazard
to nursing personnel. Therefore, we will not instruct nursing personnel in the
appearance or proper handling of a loose P-32 stent.

The patient will be surveyed using a GM meter with an end-window or beta
window probe. This survey will be conducted after the placement of the stent is
completed. If the results are less than 5 mR/hr at 1 meter, the attending
physician will be notified that the patient may be released whenever their clinical
condition allows.

Any patient measuring over SmR/hr at 1 meter will not be discharged from the

hospital. Please note, this is not a possible scenario due to the low amount of
beta emitting material in the stent. However, we note that this is a requirement
of 10CFR35 and will operate in accordance with it.



Borgess Medical Center
21-12275-02 amendment request
1996

Item 12.1
P-32 Stent Program Only
Quality Management Program
We will follow our existing Quality Management Program for the use of the P-32 stents.
The written directive for P-32 stent placement will contain the following information.

Patient name

Patient id number, if available

Radioisotope and form "Permanent placement of P-32 Palmaz-Schatz Balloon-
Expandable IsoStent"

Indication "permanent placement to help maintain the patency of
stented coronary arteries”

Placement site (artery)

Activity per stent

Date of placement

Signature of authorized user
for P-32 stents

Date of signature




Reference Material for P-32 IsoStent



Appendix 5.1
T raining Guidelines for Radistion Safety

The P32 IsoStents to be used for the IS Phasc | foasibiity study will have between 0.5 and 1
1 ot phosphornus-12 embedded beneath the surface of the stent metal. Fach stent will be
erimped onfo a balloan angioplasty catheter, covered with a sheath and a | inch diameter clear
plastic radiation shield will be locked cver the distal section of the catheter comtaimng the stent.

During the phase | trial only NRC broad scope license institutions mayv participate A< 2 res’t
apecific radiation traming and handhing requirements will vary for cach institution.

This uppeudix is wiillew W provide a basic set of safcty guidelines for the Radistion Safety
Officer (RSO) W uxc in raining each wvesipgulor.

1.

Device Tracking

Each rad:oisotope stont mus! be tracked from the time it arrrves at the instilution until the
patient 1 discharged Fach RSO should instruct (he mvestigator as to e appropriate
mstitutional protocols for radioactive source tracking

Fach radicisotope vtent must be stored ander lock and key with rectnicta! access. The RSO
should mstruct the investigator as to the appropriate institutional protocols for such device
storage, removal for vee, and retum fo sinrage of unopened packages.

The RSO should inetruct the investigator as the appropeiate mstitutional protocols for the
rctum of stont pacisages Which have been opened. The RSO 1 responsihle for the dispoxal of
the oponad bul unusal stait sscording 1 standard procedures for 1| wCi of P32

Device Bandiing

The Diroctions for Use which describe the bandling methods for the stent delivery systan will
be mcluded 18 cach stert package. Ihc KDU should go over he secuoa below which
specifically refors to the steps associald with the radiation shield.

Vertly the DOSRION of the shedth over (he $tent. INject SaINe trrough e shwellt W pLiye the Systam
2na 0 taciitate shealt witharawal Push the distal end of (e 1adisiing »'ie'd into the Tuohy-Borst
20apter Mied 1o the Quiting el rate, U re'1 Ughtier: trie Tuchy-Borst ‘o secure the racietior sed  Nesd,
iamur the Tuohy-Borst on the diation shield and adverne the nhrrhaord einntlioor assembly over
mch‘M'mmimzhog\sdimcfmmtrmiow'mo'thepwm-lvmhvor.
After advancement of the stent defivery systam ramave the lock-out cevice from the back-end of the
strrrt dal very systern 279 loosen its Tuohy-Somst vaive,



The RSO should mstruct the rvestgator 1o ke the following precautions during e
procedure

o Makc sure to advance the delivery system forward ifo the body following looscming of
the shield Toohy-Borst

Do not remove the radiation sheeld From over e sient al anv tme before the delvery
catheter (s advanced wie the body  If the radiation stocld accidentolly comes locte and the
distal ond of the dolivery syslaro beuomes unshickded, slide the sneld baok ovor the stent’s
lozaton and tghon the Tuoby-Busst Gttiug o the shicld to lock the shusid down

Lk oot cxamme the stent iself outside of the radiation saield at any time

If the stent delivery sydtem has been advanced into the body, but for any reason the stent
campot be delivered, pull hack the steni delivery catheter untl the stert is inside the
radiston shield. lock down the shield by tightening the shield Tuohv-Boret, retum the
dovice to its package, and retumn the opencd package to the RSO for disposal

If the stent comes off of tho eathotor duo to stent emboluzmtion, the wmvertigetor should
retneve the stent unng standard fochmques. Onoc the stent is retrieved, it should e plsced
umse of he radiation shueld if possible, and f not the RSO should be contacted 1o provide
an appropniak dispusal swlaiva . The wvestigator aod othor cath lab personne] should
avoid any direct bandling of e basv sicnl wilt feu luges 1f possiblc. If aot possible, the
wearing of surgical gloves should reduce the direct comact dose rate for a 1 pCi P32 stent
1o Jess then |00 mrem per musute

J. Radiation Principals

The RSO sbould provide some 'mstruction 1o the investigators as o basics of radiosotope
emissions. This should include the following:

¢ The units of radicactivity (c.g. microCuries, Rads of3y)

The aspects of satoral radioactivity (c.g. bota vs. gamma, half-life, avorage and posk
particie/photon energy)

The specific attributes of phosphorous-3?

Dos¢ o tissue for the P32 stemt This wformation will be provided by IsoStent and 15
contained n the submittod paper (See Appendix .4 of this Suppicmeont)

It is anticipated that the entire trating a5 descrihod shove dhould take several hours to complcte
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NDIX L3

T N NS FOR W RS FROM A
P-S ISOSTE

The first clinical trial for the radioisotope stent will use a JJIS, Palmaz-Schatz stent with a
maximum radioactivity level of 1.0 microCurie of the isotope phosphorous-32 (P-32). The
purpose of this Appendix is to provide a comparison of radiation activities and doses from this
device as compared other sources of radiation with regard to safety of the health care workers
involved in the procedure.

The following facts illustrate the extraordinarily low level of radiation associated with the 1.0
microCurie radioisotope stents.

1. Since the stent comes with a radiation shield that reduces the emitted radiation to a
value approximately equal to background radiation, no health care worker will be
exposed to any radiation hazard what-so-ever.

2. Stray radiation to the cath lab personnel from the fluoroscopy during any balloon
angioplasty or stent implantation procedure will certainly be more that a 1,000 times
greater than the radiation dose received from the P-32 stent.

3. The Nuclear Regulatory Commission allowed “safe dose” for workers in the field
(such as the implanting physician) is an annual P-32 ingestion of 600 microCuries.
Thus the physician could (theoretically) eat 600 P-32 radioisotope stents each year
and stay within the NRC limits. Of course that is absurd, but it gives a feeling for
how safe these ultra-low radiation levels are from the stent.

4 If a stent is ever lost, its activity level becomes undetectable as compared to
background at approximately five months after it is manufactured. It therefore poses
no possibility of a long term hazard as could be the case for long-lived isotopes.

5. A physician could hold the stent in his hand or sit on it for a year (or longer) and it
would pose no hazard to his health.

Figure L3 is a chart providing comparative dose rate vs. distance in tissue information for natural

radiation, 1192 afterloaders, Sr0/Y90C afterloaders (Novoste), and the 1 uCi P32
stent. It should be noted that the P32 stent dose rate is already near background at a distance of
only 8 mm from the device.
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FIGURE L3
dose rate vs distance from ‘therapy' sources

10!
10°
10
100
10
100

105?

wﬁy

10 7

10

o

100 %Y

FY
o o
w

10

192 Ir (1C)
90 Se7Y (18mCi

32 P (1 pCi)
natural backgro

S
ba
[ Py
A



APPENDIX L6
POTENTIAL FOR P32 LEECHING OUT OF THE STENT

A potential area of concern with a radioisotope stent is in the permanence of the radioisotope’s

attachment to the stent. The possibility that a significant amount of the P32 atoms will leech out
of the stent must be addressed.

From a theoretical standpoint, for P32 atoms to leech out, the P32 atoms must diffuse first from
their location inside of the metallic structure to the surface of the stent. The diffusion of
impurities in materials results from random motion of the atomic constituents, and particles
diffuse in the direction of decreasing concentration gradient. However, the diffusion of impurities
in semiconductors and in metals is significant only when the temperature is very high (~1000° C)
and is practically zero at room or body temperature. Therefore, since no mechanism other than
diffusion could result in P32 atom migration inside the metallic lattice, one can consider the P32

impurities as permanently embedded into the material with no leeching except for the very first
monolayer of the substrate.

In vitro experiments carried out both at the Forschungzentrum Karlsruhe and at facilities at
Hopital Notre-Dame in Montreal, Canada indicate that leeching is limited to less than 1% for a
P32 ion implanted Palmaz-Schatz stent, an amount consistent with that contained in the first
monolayer. Otherwise, the P32 atoms will not leech out unless the stent is chemically dissolved
into the blood stream or the soft tissues. This is not likely to occur, since the biocompatibility of
the stainless steel has been demonstrated thoroughly in the past.

In addition, as a result of the experiments at the Forschungzentrum Karlsruhe, an optimal post
,A{nplant washing procedure has been developed which removes approximately 70% of the P32
" that can leech out. This results in a potential leeching out in the body of much less than 1% of the
total stent activity. This would be less than 10 nanocuries for a 1 microcurie stent and is
insignificant compared to the natural radioactivity of the human body.
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Appendix 6
Description and atz from Steat Washmg Tosts

Although the P32 1on implanted into stents is almost entwrely emabeddad bolow the surtace,
there ic & single layer of phosphorous atoms (approximately 1% of the total activity) on the
surfacc winch contams the unly P32 whica can aver be washed off the swnt.  Although
@eatielly all of e P32 is on the cuter surface of the stemt which is embedded in the
artenal wall and nol subject ko e pokantial was!duy sffects of the blood, it is important to
Test & worst case scenaric where both the cumide and inside of the stemt are washed.

Between Deosmber 1995 and February 1996 washing experiments were conducted at the
Forschuagszentrum Karisruhe (Fik), the German research center where the stents are ion
implantcd. Thc object of those cxperimonts was to develop a stent washing procoss winch
would remove most of the P32 that could possibly come oft the stent.

In these expermaems 1) half Palmue-Schale stemty were i boplastal with an averape
activity of 11 uCi . This is morc than ton ttmos tho activity that wil! be implantec per mm
of length m (e [RIS wial.

Larly experiments showed that the boest tecimique for removing icachable P32 from ihe
stent surfece was to ultrasonicelly wash fhe steats m U Yo NaCl solstion a1 42° C tor 13
muutes. Those oxpenmments also showed that the washout zmount was independent of
sterrt P32 acthvity and of whether the stents were expanded.

The table helow shows for three of the stents which were first ultrasomcally washed as
described above and then washed in & NaCl salwtan fir 65 days including 38 hours in
which ultrasonic washmg was used to attempt % masamize wachovt. The washout durmg
the NaC! wash and fhe lotal amount washed out in 65 Jays are shown, It should be noted
hore Ut e an @tecy, a stent would become encapsulated by tissuc i far loss than 65

anys.

Stord No. | Indtial 152 | 65day Total 65 day | % of the total 65 day
f min. NaCl | wesheut (%) | washout (%) | wash sut removed by
|

solotion | sfier initial in NaCl the inftixl 19 rainute

b washneit (%) l 15 min. Sclgtion NaCl wask
K513 0.9 0.20 1.10 $2

K513 g | 0.23 0.93 73
K317 1.9 | 037 1.37 80
Average Values 79

* The total 65 day washout includes the nibal |5 munute NaCl washout amount.

1t should be noted that although there was gome variation on the total amount wached
out, fhe post wash ar-ount wae alwaye eignificantly less than 1% and the NeCl ultrasomc
wash took out at lcast 75 ¢¢ of the removable P32
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Fven g less effective washing step using Alcoho! instead of NaCl kept the posi wash
washout below L %. |his is seen i the tabic below,

Stend No. Alcobol | Post Alcohol | Total G5 day | ¥ of 65 day wash out
| Sohmion wasioot | washout (%) | remvved by Aladed
mashowt () | (%) + etk

| __K5.14 ! 08 0.32 1.82 49
K$)6 | 02 0.72 092 10

K 3.18 { 02 052 0.77 26
Averuge Values "

Here 1t 18 soon whry the NaCl wash is preferred. Not only is it more offsctive but it is more
soametont m it remowval of washable P32 from the stont surface.

The table that follows shows the NaCl wash results from the most ~ocent batch of full
Palmu-Schnie shomiy whene lae stivities range from 7.0 uCi 1o 30.7 uCe.

Stent No. Steut Activity | NaCl Solution |

BCi) | washout (%) |

81 70 : 039 |

, KR2 285 | 050 |
K&3 21 037
K&4 18 2 0.37
[~ TKes — 198 0 44
K86 176 0.10
K87 8.8 0.42
ASY 11.1 0.67
A8l .0 0.69
K812 N4 0.37
K813 307 0%
K814 103 0.70
K RI6 111 (.40

1lis slea fiow Qs fot of full sterts. that the staot activity is pot a factor n the % romoved
duwing NaCl washing. To keep e maxinswn bady wushout bulow 19 of the tota! activity
we have sct a quality standard for the IRIS inul, W mol ecaspt sy staut where the NaCl
wash removes more than 2% of the twtal activity. This is based on the initia) test resulls
where 15 munues 0! NaCl ulbascroe wasdany (auoved more than 70% of the Wl activity
fhat could ever come olf the stemt.

11 should be noted, thxl e measurements for long torm washout following the NaCl wash
provided ultrasomic wash cycles where the wash solution was i contact with the outer
suface of the stent (where the P32 is ombedded). This is clearly a very worst case as
umplanted siculs arc cmbodded in the ertorial wall where the culer surfice is not cxposed



© blood Bow.  What is mores, the amire sienl shoukl boviaus cuapeslated with tissue
withm a few davs of mplant, even further reducing the probability of P32 wash vul
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DEPARTMENT OF 1.cALTH & HUMAN SERVICES Public Health Service
S

Food and Drug Administration
9200 Corporate Boulevard

Ms. A. Jill Schweiger

Vice President, Regulatery and Miniral Affairs
IsoStent, Incorporated

957 P Industrial Road

gan Carloe, California 94070

Re: IDE Number GS60087
Palmaz-Schatz"™ Balloon-Expandable IsoStent™ with Delivery System
Indications for Use: The device is intended to help maintain the

patency of stented coronary arceries.
Dated: April 30, 1996

Reecived: May 1, 199¢
HCFA Reimbursement Category: B3

Dear Ms. Schweiger:

The Food and Drug Administration (FDA) has reviewed your
investigational device exemptions (IDE) application. Your application
ie conditionally approved. and you may begin your investigation, using
a revised informed consent document and a revised study protocol which
correcte deficiency number 1-R. This investigation may be conducted
ac an institution after you have obtained institutional review board
(IRE) appruval and submitted certification of IRB approvel t¢ FDA.

Your investaigation is .imited to three institutions and thirty
subjecta.

This aporoval is being granted on the condition that, within 45 days
from the date of this letter, you submit information correcting the
following deficiencies:

1, Plcasc address the following iccucc regarding the clinical
protocel:
a. With respect to study objective A, please identify

specific safety and efficacy endpoints with
definitions for "acute or subacute effects." FDA
suggests that you include the following: subacute
thrombogis, myocardia. infarcticon, revascularization,
death and neutropenia secondary to ticlopidine. Also,
how is restenoceis to be defineda? The case report



Jill Schweige

forms should be structured to cap the appropriate

inrormacion for each of the

wha ) 1 safety
be provided to i
(PI) and the on laboratory
the devicer ha implanted by the PI only?
revioue experience with implantation of
ta required? What opecific

11 be given to the

include clinical
case report forms (CRFs)
patients wi unstable coronary artery
mdromes such as unstable angina and evolving
infarction be included in this Phase 1
oty octudy. The potential syrmergy of increased
thrombogenicity due to delayed endothelialization in
the presence of unslable playgues willi Lluoulus is
unknown. §Since the safety of radicactive stents has
not been demonstrated in any patient population, FDA
believes that the Fhase I safety study be completed i:
patients with stable corcnary artery syndromes to
minimize patient risk FDA als¢c believes that

etenting should ! limite te 1 corornary artery pe:
Fatient & sLente Covering & .esicon length
up to 26-28 mm is acce In the event of an

vnbbogenicity and subacut

€
coronary arteries may place
Y

P.ease revise your protocol

symptoms
given that
Nesearch and
Applications for
defines success
diameter with a

Lthese patients?
initial minimum

arder for pre

success
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Jill Schweiger

Please add contrast hypersensitivity as an exclusion
criterion. What level of renal insufficiency will be
excluded to minimize risk for contrast induced renal
failure?

Although less than 10 nanocuries of P32 are expected
to leech out of the stent based on the data in
Appendix L6, lactating women should be excluded.
Pleace revise exclusion criterion (n) to read

"Pregnant, lactating and women of childbearing
potential ..... .

Section 2.2.G states that patients will complete
evaluations at the following intervals: pre-procedure,
immediately post-procedure, and at 1, 6, and 12 months
post-procedure. Appendix A indicates that patients
will have white counte checked at 2, 4, and 6 weeks
post-procedure. FPlease include in the protocol a flow
diagram and table indicating all time points and
studies that patients will complete during follow-up.
Since the safety and efficacy of radicactive stents is
unknown, FDA believes that long-term follow-up at
yearly intervals is required in these patients until
the IDE is closed.

Section 2.3.D indicates that ticlopidine will be
administered for €6 weeks post-procedure to minimize
the risgk of acute and subacute thrombosis. If the
rigk period for acute and subacute thrombosis exists
for up to € weeks (45 days), why is the safety data
for these endpointe being collected at 30 days?
Please clarify this discrepancy.

1~ Appendix A-Section 6, please identify the primary

study endpointe (clinical and technical) and provide
appropriate definitions.

In Appendix A-Section 7, please enclose the autopsy
protocol. Also, the consent form should be modified
to state that an autopsy will be requested in the

event of patient death for examination of the heart.

In Section 8, Appendix A, please identify the criteria
to be used to determine that there are nc
unanticipated adverse device effects within the first
30 days following the 30 procedures. For example, are
you going to compare the incidence of subacute
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thrombosis, myocardial infarction, revascularization,
and death in this patient group Lo similar dale Loz
nonradicactive Palmaz-Schatz stents?

The labeling indicatee that a cardiac surgery team
will be on standby during stent implantation. Please
modify the protocel to include this :equirement.
Further, please provide documentation that surgical
standby io availablc at each participating medical
center.

T The labeling indicates that MRI is contraindicated for
8 weeks after stent implantation. Please specify this
in the patient consent form,

n. FDA suggests that the inclueion and exclusion criteria
be incorporated in the form entitled “Case Summary
Form* (lppendix C2) te facilitate patient evaluation
and completion of the form. Please list ticlopidine
av a Jdivchasye wedicalivn. The section on Site
Description(s) /Coronary list the veesel tvpes as
native and gratt. Please c.larity thnis discrepancy
since the protocol includes native vessels only.

0. Please modify the CRFs to include follow-up for
ticlopidine induced neutropenia.

p. The protocol indicates that IVUS measurements will be
made at the time of cardiac catheterization. Please

modify the CRFs tc include this data and the
measurements to be gerived rrom the cata.

q. In Appendix C4, anginal pain is classified using the
CC8 scale. Please modify the protocol and all CRFs to
ensure that thies classification is used in a
congisgten:t manner.

15

The following modificationes should be made in the patient
congent form:

&, The languags in the patient ccnsent form ie toc
technical and complex for the average lay person.
Medical and scientific terms are used without any
definitions or explanations. Please simplify the
language so that it can be understood by a persen with
an Sth grade education.
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b. FDA suggest that the consent form be organized in the
following sectionsa: Introduction, Purpose of Study,
Description cf Procedures, Follow-up, Risk, and
Potential Benefite.

B Flease clearly specify the following iteme: (i) this
study involves reseaveh: (i1) radiomctive stents have
not been previously used in humans and the purpose of
the study is to determine the safcty of theoo dovieco
in humanes for the first time and; (iii) the use of
radicactive stents may involve risks to the patient
which are currently unforeseeable.

d. The number of subjects participating in the study
ehould be stated in accordance with CFR Part 50.25.

e. The information provided in Tables 1, 2, and 3 is
uninterpretable as pressnted to the average lay
person. This information should be explained in
eimple text form. The risk section should also
anclude known information on the poseibility of
radiation induced coronary artery damage such as long-
term fibrosis and aneurysm formation.

3 Please address the following issues regarding the P32
isotope and the engineering of the device:

a. You have stated that a washing process removes mos: of
the P32 nol fully eubedded. Please expladis yous
validation process of 1 percent removable activiey,
Also, how 1e& the amount ot removable activity
routine.y monitored?

b. The source activity ie measured by “traceable” means.
However, no information is provided regarding how the
activity is determined. Please clarify how the socurce
activity is determined.

&, A Monte Carlo calculation was done to estimate the
aoee rrom the implantea P32 isotope in the stent.

Please provide experimental verification of this
calculation.

d. Please explain how the local institution will
independently validate the stent’s activity before use
isee page 18, last paragraph) .
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teria for unifermit
he srtenr sEurface 1ig

if this uniformity is alon
on the surface (or at 0.1

f There is no mention of correction due to absorption
wirhin the implant layer of the stent, -Tﬁr'.sidering
that the ions are implanted at s depth of 0.1 micron,
Please discuss what cffceot thip abocorption will have
on the dose levels Predicted by the Monte Carlo
calculation,

g lease specify the thickness of the plastic safety

—

F
ehield and clarify whether the shield acrua
10 contact with the stent.

onal deficiencies were noted during the review of
uct be addrecced before any expaneion of the

1 he Principal investigators and the
" angiographic core laboratory are located at
the same ingtitution, Please explain how this does not
tepresent a conflict of interest? What safeguards are used
CO ensvve “independent " function of the core laboratory: ’
Further, since this core laboratory analyzes data for
muletiple cliniea? Etudies, wha: safeguards are ueed te
eDEure appropriate data set management? poy example, whrat
8teps will be taken tc ensure that your data set includes
data for YOUr patieants only? In addition, please Provide .
the operating manua, IOr the core Laboratory,
p Please address the following nicerns regarding the device
<abeling;
@ Lakeling for the device ghauld follow the formate
outlined in the Pevice Labeling Guidance (encloged

rieage reviase your labe) ing apg app:x opriace

} Flease modify the 1abyi:r5 { incorporare rhe reviseq
"™y~ ~ ™ e~ Tas v " & r-
inciusion and exclusion ‘IT.l#lla

“¥A Buggestes that you considey gJiving eaclk patient a
device identification ~aXd simllar to pacemaker
patierts ndicating that they have a radicact i rant
and MRI i1s contraindi ated for 8 weeke post
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e. The criteria for uniformity of activity distribution
over the stent surface 1s 120 percent. Please clarily
if thie uniformity is along the length of the stent ox
on the surface (or at 0.1 micron depth).

£. There is no mention of cerrection due to absorption
within the implant layer of the stent. Considering
that the ions are implanted at a depth of 0.1 micron,
please discuss what cffcct thio abocorption will have

e¢n the dose levels predicted by the Monte Carlo
calculation.

g. Please specify the thickness of the plastic safery
shield and clarify whether the shield actually comes
in contact with the stent.

The following additional deficiencies were noted during the review of
your application and muct be addrecced before any expangion of the
study can be copsidered:

1. Since one of the Principal Investigators and the
"independent" angiographic core laboratory are located at
the same institution, please explain how thie does not
represent a conflict of interest? What safeguards are used
to ensure "independent" function of the core laboratory?
Further, since this core laboratory analyzes data for
multiple clinical studies, what safeguards are used to
ensure appropriate data set management? For example, whkat
steps will be taken to ensure that your data set includes
data for your patients only? In addition, please provide
the operating manual ror the core laboratory.

N

Please address the following concerns regarding the device
labeling:

a Labeling for the device should follow the farmat

outlined in the Device Labeling Guidance (enclcsed).
Please revise your labeling as appropriate.

b. Please modify the labeling to incorporate the revised
inclusion and exclusion criteria.

a

FDA suggests that you consgider giving eack patient a
device :identification card similar to pacemaker
patients indicating that they have a radicactive arent

and MRI is contraindicated for 8 weeks post-
implantation.
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3. Informatic presented in Table 1 (and in Appendix L1, ete¢.)
suggests that as the 4.0 mm stent expands its length
increases to 15.1 mm. Pleace explain how this is poseible
or verify that this is simply a typographical mistake.

4. FDA recommends that Nuclear Regulatory Commission (NRC) be
contacted for advice regarding NRC, state, and local
authority licensure of the PALMAZ-SCHATZ™ Balloon-Expandable
IsoBtent™ for the clinical atudy that you are propoeing.
Attachment C of the Intravascular Brachytheraphy Guidance
Lvocument (enclosed) specifies the appropriale NRC couunlacl .

This information should be identified as an IDE supplement referencing
the IDE number above, and must be submitted in triplicate to:

TDE Document Mail Center (HFZ-401)

Center for Devices and Radiological Eealth
Food and Drug Adminictration

9200 Corporate Boulevard

Rockville, Maryland 20850

If you do not provide this information within 45 days from the dcvme of
this letter, we may take steps to propose withdrawal of approval of
yocur IDE application.

We would like to point out that FDA approval of your IDE application
doec not imply that thig investigation will develop sufficient safety
and effectiveness data to assure FDA approval of a premarket approval
(PMA) application fouzs Llis device. You may obtain the guideline for
the preparation of a FMA application, entitled "Premarket Approval
(PMA) Manual," from the Division of Small Manutacturers Assistance at
its toll-free number (800) 638-2041 or (301) 443-65957.

We have enclosed the guidance document entitled “"Sponsor's
Responeibilities for a Significant Risk Device Investigation" to help
you underetand the functiong and duties of a sponsar alan anclrasd
ie the guidance document '"Investigators' Responsibilities for a
Gignificant Risk Device Investigation" which you should provide to
participating investigators.
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If you have questions, please contact H. Semih Oktay, Ph.D., at
(301) 443-8242.

Sincerely yours,

DA =z
Jﬁ}-’ Thomaes J. Callahan, Ph.D.
Directorxr
Division of Cardicvascular, Respiratory,
and Neurological Devices
Office of Device Evaluation
Center for vevices and

Radiological Health

Enclosures




From: James Smith (JAS4)

To: NCDZ.CH2.ERM

Date: Tuesday, July 16, 1996 4:13 pm
Subject:

Dixie-
The following is the text that was included in the FDA Guidance.

NRC Regulations and Requirements Relating to Brachytherapy Treatment of
Restenosis

Currently, 10 CFR Part 35, Medical Use of Byproduct Material does not permit
the use of brachytherapy sources for intravascular uses. Therefore, these
treatments currently could only be performed under a broad scope license or at
a facility with a limited specific license which has received an exemptiun
from the requirements of 10 CFR 35.400, Use of Sources for Brachytherapy.

Many broad scope licensees are authorized to use isotopes with atomic numbers
3-83 for medical research, diagnosis and therapeutic uses in individual
quantities not to exceed 1 curie. These licensees would be authorized to
perform medical research into brechytherapy treatment of restenosis, provided
that the licensee complies with the requirements of 10 CFR 35.6, Provisions
for Research Involving Human Subjects. These licensees should be reminded
that, for any research not conducted, funded, supported, or regulated by a
Federal Agency that has adopted the Federal Policy, the licensee must apply,
in accordance with 10 CFR 35.6, for a specific amendment before conducting
research involving human subjects. Additionally, some broad scope licenses
are written to restrict the use of brachytherapy sources to the treatment of
cancer; therefore, use of the sources for treatment of restenosis would
require an amendment to the Ticense. Broad scope licensees should review the
authorizations for the use of brachytherapy sources on their licenses.

Limited specific licensees seeking authorization to perform these procedures
must apply for an exemption from the requirements of 10 CFR 35.400, Use of
Sources for Brachytherapy. This application must address the training and
experience of the individuals involved in treatment delivery. Individuals
performing these treatments must either meet the training and experience
requirements of 10 CFR 35.940, Training for Use of Brachytherapy Sources, or
be supervised by such an individual. It is anticipated that due to the
complexity of these procedures, a team approach will be used, which would
Iinclude a radiation oncologists, a cardiologist, a medical physicist, and
nossibly a cardiac surgeon.

In addition to the requirements regarding brachytherapy found in 10 CFR Part
35, licensees wishing to use remote afterloading brachytherapy units may need
to address additional requirements found in Policy and Guidance Directive FC
86-4., Information for Licensing Remote Afterloading Devices . These
requirements include establishing provisions to perform emergency surgical
procedures for the removal of dislodged sources within the patient and the
presence of an authorized user physician, radiation safety officer, or medical
physicist during the treatment of the patient.




From: James Smith (JAS4)

To: NCD2.CH2.ERM

Date: Tuesday, July 16, 1996 4:22 pm
Subject: P-32 stent use

Dixie-

I spoke with Sally Merchant, and she doesn’t believe that the exemption could
be processed by August 1.

Jim
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C 20555-0001

MEMORANDUM TO: David L. Morrison, Director
Office of Nuclear Regulatory Research

% :
FROM: Patricia G. Norry, Director _/ -7 L/
Office of Administration 7 A ’//&‘~7

SUBJECT: PETITION FOR RULEMAKING (PRM-35-14) FILED
BY ISOSTENT, INC.

Attached for your review is a petition for rulemaking (PRM-35-14)
filed with the Commission by IsoStent, Inc. Please determine
whether this petition qualifies for special handling by the staff
as a fast-track petition for rulemaking as specified in 10 CFR
2.802(e). Also attached is Section 11.7 of the NRC Regulations
Handbook (NUREG/BR-0053) that contains information to assist in
this determination.

If your office determines that PRM-35-14 should not be handled as
a fast-track petition, please provide your comments and
concurrence on the attached draft notice for the Federal Register
and let us know the name of the staff member you designate as
task leader for action on the petition by June 7, 1996.

If you have any questions about this petition, please have a
member of your staff contact Michael T. Lesar, 415-7163, or Betty
K. Golden, 415-6863, of the Division of Freedom of Information
and Publications Sc¢ ‘vices.

Attachments:

1. PRM=-35~13

2. Section 11.7 of the NRC
Regulations Handbook

3. Draft Federal Register
Notice
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May 9. 1996

Secretary. LS. Nuclear Regulatory Commuission
Washington, DC 20555

Attn.: Chief, Docketing and Service Branch

re. Petition for Rulemaking

Dear Mr. Secretary:

Pursuant to Part 2 802 of Title 10 of the Code of Federal Regulations, IsoStent, Inc. respectfully
requests that the Nuclear Regulatory Commission amend its current regulations under Part 35 in
order to address an innovative approach for the treatment of stenotic arteries and vessels with
low-activity, beta-emitting stents. Preliminary data indicates that stents combined with a low-
activity, beta-emitting source (less than 3 microCuries per millimeter of length) may significantly
reduce restenosis (renarrowing) of the vessel following therapeutic intervention. It is estimated
that “the total societal costs of restenosis in the United States alone is somewhere between 800
million and 2 billion dollars a vear.” (refer to “Discover.": in Radiation for Restenosis.”

presented at Emory University. January 11-12. 1996)

Since radioactive stents could have a significant beneficial impact, not only on the healthcare
system, but on the quality of life of patients who suffer from this condition, we believe that it is
important to ensure that they are appropriately classified and regulated. We have reviewed the
existing categories pertaining to the medical uses of byproduct matenials and have determined
that a new category is necessary to address permanently implanted radioisotope intraluminal
stents. These stents would have less than 3 microCuries of beta-emitting isotope (e.g.
Phosphorous 32) per millimeter of length. Thus, standard coronary stents, 15 millimeters in
length would contain less than 20 microCuries (740 kBq) of beta-emitting isotope. However,
longer and larger diameter stents will be required for other anatomical sites, but all of these will

contain less than 3 microCuries of beta-emitting isotope per millimeter of length.

v Raad ¢ San Carios Caltornia 94070

s Fux 131 y33-4472
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[he existing regulations do not include Phosphorous 32 and Strontium 89 as a sealed source tor

medical therapeutic use: theretore, these devices would be regulated under Title 10. Subpart G.

section 35400 ~Use of sources for brachyvtherapy ©  These sources are used for traditional

brachvtherapy and require expert knowledge of dwell time and dose calculations, as well as.

extensive radiobiology, radiation physics, and radiation protection. We believe that this category

is not appropriate to control low-activity, beta-emitting stents for the fo'lowing reasons:

1) Training and Competency Requirements

J—

| 1) Low-activity, beta-emitting stents ditfer significantly from those sources that are used

for traditional brachytherapy  Traditional brachytherapy sources have higher activity
and require significant dose calculations: thus, to be used safely. the traditional
brachvtherapy sources require extensive knowledge in radiobiology. radiation physics.
and radiation protection. The low-activity beta-emiiting stents do not require this
same level of radiation expertise, because they have sigmficantly lower radioactivity
levels and are permanently implanted devices that do not require any calculation of

dose or dwell time

Under the current regulations, any procedure using a source defined under section
35 400 would require the supervision of a certified radiation oncologist. Stents are
currently prescribed and implanted by physicians trained in cardiovascular specialties,
and once given required training in the proper handling of these low dose-rate, beta-
emitting sources, could safely and effectively implant radioactive stents. Access 0
low-activity, beta-emitting stents should be allowed to those physicians who are
already certified for stent implantation specialties. Requiring the additional oversight
of a radiation oncologist for these stent applications, could potentially limit the
accessibility ot this technology and add significant cost to each procedure which

would unnecessanly burden the medical system.



Petion: IsoStent, Inc . .

Page 3 ot 4

3)

Satety Reguirements

[ow-activity, beta-emitting stents can he shielded with approximately one centimeter ol
plastic material and have shorter half-lives of less than two months. as compared with other
sources. Thus. as shielded, these materials should not pose a significant hazard to the
public or medical statf. Also note that the radioactive stent remains within the shield until
it 1s passed into the patient by means of a stent delivery catheter. Once in the patient, these
beta emitters are shielded by the patient’s tissues, and because of the shorter half-lives, do
not represent a significant long term risk to the public or medical personnel. A precedent
for the release of patients with such short half-life sources has been set with sources such as
lodine 125 seeds which have a 60 day half-life and 10" to 10" uimes higher activity per seed,

as well as. the more penetrating photon radiation.

Facility Licensing Requirements

Access to low-activity, beta-emitting stents should be allowed to non-broad scope licensed
medical facilities. Under current regulations, radioisotope stents could only be wdlized by
facilities with a broad scope license. There are a large number of medical facilities that
currently implant stents, that do not meet these licensing requirements. Maintaining these

licensing requirements could also limit the accessibility of this technology.

Based upon these issues, this petition specifically requests:

1)

an amendment to 10 C.F.R. § 35 to include a new section for “permanently implanted
intraluminal stents.” These are to include Phosphorous 32 and Strontium 89 radioisotope
stents. And as the proposed title implies, these sources are to be implanted in the patient’s
vessels and arteries and be capable of being left permanently. These “sealed sources” will
have removable contamination that will be less than 1% of the total device activity. The
totz] device activity will be less than 3 microCuries of beta-emitting isotope per millimeter

of stent length; and,
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2)  anew category of traiming and experience should be created w hich requires that the stents

he placed in the patient by a licensed physician who

2.1 s certified erther:
2.i) by the American Board ol Radiology in diagnostc radiology with additional

specialization in intravascular radiology: or

tJ

2) by the American Board of Internal Medicine with special competence
in cardiology; and
2 9)  who has received 8 hours of classroom and laboratory training in the basic handling

of beta-emitting sources

[ appreciate your prompt review and consideration of our petition Also, since this technology
has a potentially large benefit to patients, as well as. the healthcare system, we would like to
request that our petition be considered for an expedited review. I you have any questions or

require any additional information. please feel tree to contact me at 415-593-2555.

Sincerely.

d/@wf{\
Jill Schweiger,
Vice President,
Regulatory & Clinical Affairs




EMORY UNIVERSITY
3 SCHOOL OF MEDICINE

The Robert W. Woodruff Health Sciences Center

DISCOVERIES IN RADIATION FOR RESTENOSIS

Presented by

THE ANDREAS GRUENTZIG CARDIOVASCULAR CENTER
AND
I'HE DEPARTMENT OF RADIATION ONCOLOGY OF
EMORY UNIVERSITY SCHOOL OF MEDICINE

Cowurse Lirec 4

Selected Literature

J.W. MARRIOTT HOTEL
AT LENOX
Atlanta, Georgia

JANUARY 11-12, 1996




Andreas Gruentzig Cardiovascular Center and the
Department of Radiation Oncology of Emory University
Presents
DISCOVERIES IN RADIATION FOR RESTENOSIS

The first international workshop devoted to this exciting new field
Course Directors:

pencer B. King III, M.D. Ron Waksman M.D. fan R. Crocker M.D.

JANUARY 11-12 1996
at
J.W.MARRIOTT, BUCKHEAD
ATLANTA, GEORGIA

Mechanisms of Restenosis

Basic Radiobiology

Physics of Radiation

Radiation for Restenosis in Animal Models

Stents and Radiation

Endovascular Radiation in Peripheral Vascular System
Endovascular Radiation in Human Coronary Arteries
Industry Demonstration of New Devices

Economic and Regulatory Issues



11.7 Petitions eligible for “fast-track" processing.

(a) Occasionally, the NRC receives a petition for rulemaking that

requests an amendment to the regulations that 1s obviously meritorious. In

order to expedite the rulemaking process, these petitions for rulemaking may
be published initially for public comment as a proposed rule. This “fast-

track" procedure eliminates the usual step of publishing a notice of receipt

of a petition for rulemaking and inviting public comment on the petition when
this additional procedural step is unnecessary. “Fast-track" petitions are
processed by the staff according to the procedures specified in this section

and 11.9 of this handbook. The “fast-track® procedure may not be used for the

expeditious denial of a petition for rulemaking.

(b) Following a determination that a petition for rulemaking meets the

threshold requirements for a petition, RRDB assigns the petition to the

appropriate staff office to determine whether the petition 15 eligible for
“fast-track" processing. The staff office assigns a contact person to handle

the petition. The staff office makes the "fast-track” determination within 10

working days.

~

(c¢) The NRC may consider a petition eligible for “fast-track" processing
if it --

(1) Proposes action granting or recognizing an exemption from
CFR Chapter 1 or granting relief from restrictions while

requirements in 10

not imposing additional burdens upon or increasing the risks to the health and

safety of any segment of industry or the public;
(2) Proposes action involving interpretive rules, rules of agency

organization, procedure, or practice, and rules for the orderly conduct of

Commission business;

PETITIONS FOR RULEMAKING 230 JUNE 1995



(3) Proptses action involving an amendment to 10 CFR Chapter I that 1s
corrective or of a minor or non-policy nature and that does not substantially
modify existing regulations;

(4) Proposes action involving --

(i) A minor safety, safeguards, or environmental 1ssue;

(i1) An increase in NRC efficiency; or

(1ii) A reduction in the regulatory burden on licensees.

(5) Proposes action involving a request already under consideration in
an ongoing rulemaking proceeding (Note, however, that NRC consideration of a
request already included in an ongoing rulemaking depends on the status of the
rulemaking proceeding); or

(6) Proposes other action that 1s clearly meritorious and will not

adversely affect the rights of other licensees or persons.

(d) The NRC normally will not consider a petition eligible for “fast-
track" processing if the proposed action will --

(1) Require the preparation of an Environmental Impact Statement;

(2) Impose new or increased reporting, application, or recordkeeping
requirements subject to clearance by the Office of Management and Budget,

(3) Have a significant economic impact on a substantial number of small
entities (see discussion of Regulatory Flexibility Act reguirements in

cections 3.19 and 5.19 of this handbook),

(4) Have a significant impact on NRC staff and resource commitments; or

(5) Result in denial of the petition for rulemaking.

PETITIONS FOR RULEMAKING 231 JUNE 1995



(7590-01~P)
NUCLEAR REGULATORY COMMISSION
10 CFR Part 35
[Docket No. PRM-35-14]

IsoStent, Inc.,
Receipt of a Petition for Rulemaking

AGENCY: Nuclear Regulatory Commission.

ACTION: Petition for rulemaking; Notice of receipt.

SUMMARY: The Nuclear Regulatory Commission (NRC) h . received
and requests public comment on a petition for rulemaking filed by
IsoStent, Inc. The petition has been docketed by the Commission
and assigned Docket No. PRM-35-14. The petitioner requestis that
the NRC amend its regulations by adding a new section to address
permanently implanted intraluminal stents, including phosphorus-=
32 and strontium-89 radioisotope stents. These stents would be
permanently implanted in the patient’s vessels and arteries. The
petitioner also requests that the NRC - . a new section to
specify training and experience requirements for qualified
physicians responsible for placing radioisctope stents in
patients. The petitioner believes the suggested amendments would
address an innovative approach for the treatment of stenotic

arteries and vessels with low-activity, beta-emitting stents.

DATE: Submit comments by (75 days after date of publication).
Comments received after this date will be considered if it is
practical to do so, but assurarce of consideration cannot be

1



given except to those comments received on or before this date.

ADDRESESFES: For a copy of the petition, write: Rules Review
Section, Rules Review and Directives Branch, Division of Freedom
of Information and Publications Services, Office of
Administration, U.S. Nuclear Regulatory Commission, Washington,
DC 20555-0001.

Submit comments to: Secretary, U.S. Nuclear Regulatory
Commission, Washington, DC 20555-0001. Attention: Docketing and
Services Branch.

Deliver comments to 11555 Rockville Pike. Rockville,
Maryland, between 7:45 am and 4:15 pm on Federal workdays.

For information on sending comments by electronic format,
see "Electronic Access," under the Supplementary Information

section of this notice.

FOR FURTHER INFORMATION CONTACT: Michael T. Lesar, office of
Administration, U.S. Nuclear Regulatory Commission, Washington,
DC 20555-0001. Telephone: 301-415-7163 or Toll Free: 800~-368~-

5642, or E-mail MTL@NRC.GOV.

SUPPLEMENTARY INFORMATION:
Receipt of Petition for Rulemaking
The NRC received the IsoStent, Inc., petition for rulemaking

»n May 10, 1996. The petition is dated May 9, 1996, and was

docketed as PRM-35~14 on May 20, 1996.




Background

The petitioner states that preliminary data indicates that
stents, combined with a low-=2ctivity, beta-emitting source (less
than 3 microcuries per millimeter of length), may significantly
reduce restenosis of the vessel following therapeutic
intervention. The petitioner refers to a source that estimates
total societal costs of restenosis in the United States is
somewhere between $800 million and $2 billion a year.

The petitioner states that it is important to ensure that
the stents are appropriately classified and regulated because
radiocactive stents could significantly benefit the healthcare
system and the quality of life of patients suffering from
restenosis of the vessel following therapeutic intervention. The
petitioner believes, after reviewing existing NRC regulations
pertaining to the medical uses of byproduct materials, that a new
section is necessary to address permanently implanted
radioisotope intraluminal stents. The petitioner states that
standard coronary stents, 15 millimeters in length, would contain
less than 20 microcuries (740 kBg) of beta-emitting isotope, and
longer and larger diameter stents for other anatomical sites
would contain less than 3 microcuries of pbeta-emitting isotope

per millimeter of length.

Petitioner’s Suggested Amendments
The petitioner requests that the NRC amend its regulations

by adding a new section that would be applicable to permanently



implanted intraluminal stents. The new section would govern
stents that include phosphorus-32 and strontium-89 radiclsotope
sealed sources. These sealed sources would have removable
contamination of less than 1 percent of the total device
activity. The petiticner further requests a new section be
created on training and experience requiring the stents to be
placed in the patient by a licensed physician who=--

(1) Is certi”’'ed either by the American Boward of Radiology
in diagnostic rad. yjy with additional specialization in
intravascular radiology or by the American Board of Internal
Medicine with special competence in cardiology; and

(2) Has received 8 hours of classroom and laboratory

training in the basic handling of beta-emitting sources.

Discussion of the Petition

The petitioner states that the existing regulations do not
include phosphorus-32 and strontium-89 as sealed sources for
medical therapeutic use. Therefore, the petitioner believes that
these sources would be regulated under sources used for
traditional brachytherapy. The petitioner believes this category
is not appropriate to control low-activity, beta-emitting stents
for the following reasons:

) Training and Competency Requirements.

Low-activity, beta-emitting stents differ significantly from
those sources that are used for traditional brachytherapy.

Traditional brachytherapy sources nave higher activity and



require significant dose calculations. To be used safely,
traditional brachytherapy sources require extensive knowledge in
radiobiology, radiation physics, and radiation protection. Low-
activity beta-emitting stents do not require this same level of
radiation expertise because they have significantly lower
radioactivity levels and are permanently implanted devices that
do not require any calculation of dose or dwell time.

Under current NRC regulations, any procedure using a source
det ined under § 35.400 would require the supervision of a
certified radiation oncologist. Stents are currently prescribed
and implanted by physicians trained in cardiovascular
specialties. Once given required training in the proper handling
of these low dose-rate, beta-emitting sources, these physicians
could safely and effectively implant radicactive stents. Access
to low-activity, beta-emitting stents should be allowed to those
physicians who are already certified for stent implantation
specialties. Requiring the additional oversight of a radiation
oncologist for these stent applications could potentially limit
the accessibility of this technology and add sionificant cost to
each procedure. Such a requirement would unnecessarily burden
the medical system.

2 Ssafety Requirements.

Low-activity, beta-emitting stents can be shielded with
approximately 1 centime'er of plastic material and have half-
lives of less than two months, and, when shielded, should not

pose a significant hazard to the public or medical staff. The



radioactive stent remains within the shield until it is passed
into the patient by means of a stent delivery catheter. Once in
the patient, these beta-emitters are shielded by the patient’s
tissues, and because of their shorter half-lives, do not
represent a significant long-term risk to the public or to
medical personnel. A precedent for the release of patients with
such short half-life sources has been set with sources such as
iodine-125 seeds having a 60-day half-life and 10’ to 10° times
higher activity per seed, as well as with the more penetrating
photon radiation.

3. Facility Licensing Requirements.

Medical facilities without a broad-scope license alsc should
have access to low-activity, beta-emitting stents, as do
facilities with a broad-scope license under current regulations.
There are a large number of medical facilities that currently
implant stents, but do not meet these licensing requirements.
Therefore, maintaining these requirements also could limit the

accessibility of this technology.

The petitioner believes that these suggested changes would
have a potentially large benefit to patients and the healthcare
system.

Electronic Access

Comments may be submi d electronically in either ASCII

text or WordPerfect format (version 5.1 or later) by calling the

NRC Electronic Bulletin Board (BBS) on FedWorld. The bulletin
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board may be accessed using a personal computer, a modem, and one
of the commonly available communications software packages, Or
directly via Internet. Background documents on the petition for
rulemaking also are available, as practical, for downloading and
viewing on the bulletin board.

1f using a personal computer and modem, the NRC rulemaking
subsystem on FedWorld can be accessed directly by dialing the
toll free number 800-303-9672. Communication software parameters
should be set as follows: parity to none, data bits to 8, and
stop bits to i (N,8,1). Using ANSI or VT-100 terminal emulation,
the NRC rulemaking subsystem can then be accessed by selecting
the "Rules Menu" option from the "NRC Main Menu." Users will
find the "FedWorld Online User’s Guides" particularly helpful.
Many NRC subsystems and data bases also have a "Help/Information
Center" option that is tailored to the particular subsystem.

The NRC subsystem on FedWorld also can be accessed by a
direct-dial telephone number for the main FedWorld BBS, 703-321~
3339, or by using Telnet via Internet: fedworld.gov. If using
703-321-3339 to contact FedWorld, the NRC subsystem will be
accessec from the main FedwWworld menu by selecting the
"Regulatory, Government Administration and State Systems," then
selecting "Regulatory Information Mall." At that peint, a menu
will be displayed that has an option "U.S. Nuclear Regulatory
Commission" that will take the user to the NRC online main menu.
The NRC online area also can be accessed directly by typing "/go

nrc" at a FedWworld command line. If NRC is accessed from



FedWorld’s main menu, the user may return to FedWorld by
selecting the "Return to FedWorld" option from the NRC online
main menu. However, if NRC is accessed at FedWorld by using
NRC’s toll-free number, the user will have full access to all NRC
systems, but will not have access to the main FedWorld system.

If FedWorld is contacted using Telnet, the user will see the
NRC area and menus, including the Rules Menu. Although the user
will be able to download documents and leave messages, he or she
will not be able to write comments or upload files (comments).
1f FedWorld is contacted using FTP, all files can be accessed and
downloaded, but uploads are not allowed. Only a list of files
will be shown without descriptions (normal Gopher look). An
index file listing all files within a subdirectory, with
descriptions, is available. There is a 15-minute time limit for
FTP access.

Although FedWorld also can be accessed through the World
Wide Web, like FTP, that mode only provides access for
downloading files and does not display the NRC Rules Menu.

For more information on NRC bulletin boards, call Mr. Arthur
Davis, Systems Integration and Development Branch, NRC,
Wwashington, DC 20555-0001, telephone 301-415-5780; E-mail
AXD3@nrc.gov.

Single copies of this petition for rulemaking may be
obtained by written request or telefax (301-415-5144) from the
Rules Review and Directives Branch, Division of Freedom of

Information and Publications Services, Office of Administration,



Mail Stop Té-DS59, U.S. Nuclear Regulatory Commission, wWashington
pDC 20555-0001. Certain documents related to this petition for
rulemaking, including comments received, may be examined at the
NRC Public Document Room, 2120 L Street NW. (Lower Level),
washington, DC. These same documents also may be viewed and
downloaded electronically via the Electronic Bulletin Board

established by NRC for this petition for rulemaking as indicated

above.

pated at Rockville, Maryland, this day of 1996.

For the Nuclear Regulatory Commission.

John C. Hoyle,
secretary of the Commission.
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Specific IDE Requirements
| ldentify vourself. vour certer and other centers involved

2. Idenufy the radioactive isotope and the method whuch will be used to deliver the radiauon.
Also, specify the manuf: er(s) of the souice and delivery system.

3. Provide a Report of Prior Investigations (bench, animal and clinical) conducted with the
system you intend to use in your invest:gation.

a. Bench Tesung

Much of the bench testing may ha ¢ already been conducted by the manufacturer. A list
of the types of bench tesung which FDA believes is appropnate to qualify brachytherapy
systems 1s provided in Attachment A. Clinical investigators should forward this List to the
manufacturer. The manufacturer may provide this information directly to the investigator
for inclusion in the IDE application. Alternatively, the manufacturer may provide the
investigator a letter which allows the investigator to reference appropnate files within the
Agency where this bench testing is contained. This letter should clearly specify the file
numbers (or master file) and pages where these test data can be found and should be
included in the IDE application.

b. Animal Testing

Describe any animal tests conducted using the radiation source and delivery system you
intend to use in your investigation. Work done by others may be referenced; howgver
differences in components and/or experimental methodologies shouid be noted and an
explanation provided as to how such data are applicable to your study. (Attachment B
contains a comprehensive intravascular brachytherapy bibliography). Also, state whether
the animal testing was done in compliance with Good Laboratory Practices (GLPs).
These regulations are contained in 21 CFR part 58 Good Laboratory Practices for
Neonclinical Laboratory Studies and may be obtained from DSMA.

¢. Clinical Expes

Provide all clinical data available using the radiation source and delivery system you
intend to use in your investigation. Similar to the animal test results, work done by
others may be referenced but a justification is needed for how this data 1s applicable if the
radiation source, delivery system and/or methods used were different from those
proposed in your study.

4. Provide a copy of your Investigational Plan. Included in your plan should be the

following:

a. Purpose should clearly define:
« Name and intended use of the device
« Objecuves of the investigation
*  Duration of the investigation
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c.

4 Description of the device

List each component ol the source/delivery system

State the principal and mode of operation, including a description ol how the
source 1s centered, 1if applicable.

If not centered, address the consequences to dose distribution withun the lesion
and vessel

Specify the therapeutic dose(s) which will be delivered to the lesion and provide
a rationale for the choice of thus dose(s).

Specify the dose prescription point(s) in the lesion and the dose expected to be
delivered to the closest point in the intima and furthest point in the adventitia.
Discuss this dose(s) in light of the potential for tissue damage, i.¢., necrosis,
aneurysms, etc.

Specify the source strength, delivered dose, and distance for each dose
specification.

Describe how the therapeutic dose to the lesion and the spatial distnibution of
this dose are estimated. .

Describe how this dose and dose distnbution are validated.

Describe quality assurance (QA) and radiation safety procedures whuch will be
followed at your center, e.g., NRC or state license requirements for reactor-
produced isotopes. Otherwise provide similar procedures for non-NRC
sources, as appropriate.

Specify the applicability of any national, state and/or local regulations regarding
the use of radioactive substances, anc your compliance with these
regulations. (See Attachment C)

Monitoring Procedures

Name and address of the study monitor
Description of the monitoring procedure

5. Manufacturing Information
Provide information regarding the manufacture, processing, packaging, transport and storage
of all components which will be used in your study. The manufacturer can provide this
information to you directly for inclusion in the IDE application. Alternatively, a letter granting
Agency access to this information may be provided.

6. Investigator Agreement

a sample of the investigator's agreement

a.

b.

MM AT o~

name, address, and fax number of all investigators who have signed the investgator
agreement

certification that no investigators will be included in the study unul the invesugator
agreement 1s signed

specification of the cardiologist, interventional radiologist, radiation oncologist, medical
(radiation) physicist, and others as appropnate.

i
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4.

Attachment A. Bench Testing

Charactenzaton of Radiation source

radiation type (alpha, beta, gamma, x-ray)

radiation half-life, average and maximum energy (MeV) as appropnate
acuvity of the source (cunie or Bq)

source configuration (encapsulation, plating, etc.)

source unifornuty (linear activity)

dose distribution map (iso-dose curves providing three-dimensional representation of
the dose)

plot of absorbed dose rate vs. distance in a properly selected medium

algorithms used to calculate the dose, including attenuation by the medium in which the
irraaiation is performed
method of radiation source calibration, including accuracy and precision

a description of the software used to calculate doses and dose distnbution (note that
good software deveioping practices should be utilized as described 10 "Reviewers
Guidance for Computer-Controlled Medical Devices Undergoing 510(k) Review").

adescriptionofthetesﬁngdonetoenauethaxthccalculateddoscdisuibuﬁonis
validated

Biocompatibility of blood-contacting materials used in the delivery system (if applicable)

Mechanical Integrity of components used in the delivery system (if applicable)

Stenlity of the source and delivery system
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Attachment C. NRC Regulations and Requirements
Relating to Brachytherapy Treatment of Restenosis

Currently, 10 CFR Pant 35, Medical Use of Byproduct Material does not permit the use of
brachytherapy sources for intravascular uses. Therefore, these reatments cuirently could only be
performed under a broad scope license or at a facility with a limuted specific license which has
received an exemption from the requirements of 10 CFR 35.400, Use of Sources for
Brachytherapy.

Broad Scope License

Many broad scope licensees are authorized to use isotopes with atomic numbers 3-83 for medical
research, diagnosis and therapeutic uses in individual quantties not to exceed | cune. These
licensees would be authorized to perform medical research into brachytherapy treatment of
restenosis, provided that the licensee complies with the requirements of 10 CFR 35.6, Provisions
for Research Involving Human Subjects. These licensees should be reminded that, tor any
research not conducted, funded, supported, or regulated by a Federal Agency that has adopted the
Federal Policy, the licensee must apply, in accordance with 10 CFR 35.6, for a specific
amendment before conducting research involving human subjects. Additionally, some broad scope
licenses are written (o restrict the use of brachytherapy sources to the treatment of cancer; therefore,
use of the sources for treatment of restenosis would require an amendment to the license. Broad
scope licensees should review th. authorizations for the use of brachytherapy sources on their
licenses.

Limited Specific License

Limited specific licensees seeking authorization to perform these procedures must apply for an
exemption from the requirements of 10 CFR 35.400, Use of Sources for Brachytherapy. This
application must address the training and experience of the individuals involved in treatment
delivery. Individuals ing these treatments must either meet the training and experience
requirements of 10 35.940, Training for Use of Brachytherapy Sources, or be supervised by
such an individual. It is anticipated that due to the complexity of these procedures, a team
approach will be used, which would include a radiation oncologist, a cardiologist, an interventional
radiologist, a medical physicist, etc.

Licensing Remote Afterloading Devices

In addition to the requirements regarding brachytherapy found in 10 CFR Part 35, licensees
wishing to use remote afterloading brachytherapy units may need to address additional
requirements found in Policy and Guidance Directive FC 86-4., Information for Licensing Remote
Afterloading Devices. These requirements include establishung provisions to perform emergency
surgical procedures for the removal of dislodged sources within the patient and the presence of an

authorized user physician, radiation safety officer, or medical physicist during the treatment of the
patient

Specific questions relatng to NRC regulations and requirements may be referred to James Smith,
301-415-7904
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Tara Ryan {TXR) 301-443-8243 HFZ-450
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*fax 301-480-4204, E-mail: (JES}@ FDADR.CDRH.FDA.gov
Office of Device Evaluation

Center for Devices and Radiological Health
Food and Drug Administration
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REGIONAL TECHNICAL ASSISTANCE REQUEST FORM

Date: July 19, 1996

To: Don Cool, Director, Division of Industrial and Medical Nuclear Safety, NMSS
o ﬂzy‘!\

From: 13?2/9# era, Chief, Nuclear Materials Safety and Safeguards Branch, RIII

Licensee: Borgess Medical Center

License No. 21-12275-02
0 Control No.: 301576 (enclosed)

0 Letters dated: July 5, 1996 (enclosed)

0 Problem/Issue: This limited scope medicial licensee is requesting authorization to use
phosphorus-32 for intravascular use as a cardiac stent. Therefore, an exemption from the
provisions of 10 CFR35.400 appears to be needed to allow this activity.

0 Action Required: Please review the information submitted and determine if RIII can

issue the exemption with the current information provided or describe what additional
information is needed.

0 Recommended Action: RIII recomm:nds an exemption be granted for the use of phosphorus-

32 for intravascular use by physicians who meet the training and experience criteria of 10
CFR 35.940 for bracy nerapy procedures.

0 Remarks: The potential medical benefits from this new procedure provides a

justification for the exemption and the licensee’s radiation safety procedures appear
adeqguate .

Headquarters Reviewer:

Regional Reviewer: EVELYN MATSON

Reviewcr Code: R9

Reviewer Phone No.: (708)829-9822 EMAIL: ERM

Request Needed by: 8/31/96 Form TAR-10

8/93
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December 11, 1995
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iIse described in 10 CFR

vitro studies

CONDITIONS
Location of use 1521 Gull Road, Kalamazoo, Michigan.
4

Radiation Safety Officer: [im TenCate

Licensed material listed in Item 6 above is only authorized for use by, or under the
supervision of, the fo?]nw1ng individuals for the materials and uses indicated:

Authorized Use Material and Use
Gary L. Bowman, M.D. 10 CFR : .200 and 31.11.
John W. Copenhaver, M.D. 10 CFR
). Alex Gardner, M.D. 10 CFR
Leonard A. Brunette, M.D. 10 CFR
Arthur Gregory Laurell, M.D. 10 CFR 35.100.

1

Jvames R, n, M.D. 10 CFR 35.100,
and 35.500.

Leotftre y A. 1 ‘_ 1. U 1\/ (fF\

N. Warn Courtney, M.D. 10 CFR 35.100, 35.2 35.300 and 31.11.

Richard R. McConnell, M.D. 10 CFR 35.100, 35.200, 35.300 (excluding

1odine-131 for thyroid carcinoma), 35.500

and 31.11. a
tdwardo R. Crotte, M.D. 10 CFR 100, 35.200 and 31.11
David Taque, M.D. 10 CFR 35.100, 35.200 and 31.11.

Enrique Leguizamon, M.D. 10 CFR 35.200 (limited to cardiovascular
clinical procedures).

Thomas McCormick. M.D. 10 2 35.100, 35.200, 35.500 and

i ARCARCARLANL)
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Authorized Usery Material and Use

N.  John E. Francis, M.D 10 CFR 35.200 (limited to cardiovascular
clinic al pro¢ mj“r,.r‘}‘

Kenzo Kawamura, M.D. 10 CFR 35.200 (limited to cardiovascular
clinical procedures),

Dennis P. Burke, M.D. 10 CFR 35.100, 35.200 and 3]1.11.

William B. Campbell, M.D. 10 CFR 35.200 (limited to cardiovascular
clinical procedures).

Umakant S. Do , M.D. 10 CFR 35.200 (limited to ardiovascular
clinical procedures).

Y00 S

up Hwar

Khlid Altaf an, M.D. 0 39.200 (limited to cardiovascular
procedures).

Evalt Ayerdi, 0 CFR 35.200 (limited cardiovascula

linical procedures),

]
C

10 CFR 35.200 (limited to ardiovascul
clirical procedures).

Robert J. lLa 10 CFR 35.200 (limited to cardiovascul
clinical procedures).,

Benjamin / . 10 CFR 35.200 (1imited cardiovascul
clinical pro edures),

Robert H. Jon: I, M.D 10 R 35.100, 35.200 35.500 and
George J. Balogh 1.D. ) ( 35,100, 35.200. 5.500 and

Robert B. ) CFR .100, 35.20 5.300.

Katherine Gadwood, M.D. FR 35.100, 35.; luding generators)

{

Charles Gregory Hodgman, M.D.
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: Authorized Users Material and Use E
DD. Janos Gellert, M.D, 10 CFR 35.200 (1imited to cardiovascular
clinical procedures) .
EE. John A. Azevedo, M.D. 10 CFR 35.200 (1imited to cardiovascular
1 clinical procedures).
i FF. Sharma Saith, M.D. 10 CFR 35.200 (1imited to cardiovascular
1 clinical procedures).
! GG. Steven P. Soper, M.D. 10 CFR 31.11.
1
i HH. Bruce D. Goethe, M.D. 10 CFR 35.100, 35.200 and 31.1]. s
i e
; IT. Patrick A. Sorek, M.D. 10 CFR 35.100, 35.200 and 31.11. g
JJ. Susan J. Phelps, M.D. 10 CFR 35.100, 35.200 and 31.11.
KK. David Lynn Keedy, M.D. 10 CFR 35.200 (limited to cardiovascular
clinical procedures). :
LL. Douglas J. Wunderly, M.D. 10 CFR 35.200 (1imited to cardiovascular
| clinical procedures). I&
MM. Jonathan Levi, M.D. 10 CFR 35.200 (limited to cardiovascular lg
i clinical procedures). i
NN. Jim Chul Kim, M.D. 10 CFR 35.300 and 35.400.
00. Heung (Henry) Shik Shin, M.D. 10 CFR 35.300 and 35.400. 4
PP. David G. Brachman, M.D. 10 CFR 35.300 and 35.400.
‘ QQ. Marc Bernstein, M.D. 10 CFR 35.200 (1imited to cardiovascular
' clinical procedures).
RR. Anthony King, M.D. 10 CFR 35.200 (limited to cardiovascular
clinical procedures).
§S. Alicia Williams, M.D. 10 CFR 35.200 (limited to cardiovascular
clinical procedures).
TT. Antonio P. Carrillo, M.D. 10 CFR 35.100 and 35.200 (iimited to ’f
cardiovascular clinical procedures). e
. i
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| Authorized User< Material and Use
UU. Ramon Raneses, M.D. 10 CFR 35.200 (limited to cardiovascular

clinical procedures).

i, . .

13. The licensee will establish and implement model procedure for radiation safety
during implant therapy that was published in Appendix Q to Regulatory Guide 10.8,

! Revision 2.

o

Ml 14. The licensee shall maintain records of information important to safe and effective
b decommissioning at the address in Condition 10. per provisions of 10 CFR 30.35(q)
: until this license is terminated by the Commission.

15. In addition to the possession limits in Item 8, the licensee shall further restrict
the possession of licensed material to quantities below the minimum limit specified
in 10 CFR 30.35(d) for establishing decommissioning financial assurance.

LA AR L e M

16. Except as specifically provided otherwise in this license, the licensee shall
conduct its program in accordance with the statements, representations, and
procedures contained in the documents, including any enclosures, listed below,
except for minor changes in the medical use radiation safety procedures as provided
in 10 CFR 35.31. The Nuclear Regulatory Commission’s regulations shall govern
unless the statements, representations, and procedures in the licensee’s application
and correspondence are more restrictive than the regulations.

p
3
4

A. Application dated March 20, 1990; and

B. Letters dated May 25, 1990 (with attachments), July 3, 1990 (with enclosures),
October 17, 1990 (with attachments), and December 11, 1995.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

/0

Date /3 /96 _
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s BORGESS

Medical Center

July 5, 1996

UNITED STATES NUCLEAR REGULATORY COMMISSION
Region Ill, Medical Licensing Section

801 Warrenville Road

Lisle, I 60532

ATTN John Madeira

Re: Urgent Amendment Request License No. 21-12275-02 P-32 Coronary Artery
Stents

We respectfully request that this license amendinent be expedited. Tracy King, our
physics consuitant, discussed this matter with you on July 3, 1996. In accordance with

your conversation, we are faxing this amendment letter so that you may assign it for
review while the fee division performs their review,

The FDA has issued approval for this procedure in human clinical trials. The program is
due to start on August 5 , 1996. We hope that you can assist us in getting this
program approved in tnme as it will be of great benefit to our patients.

We ask for permission to order, receive, and implant Palmaz-Schatz Balloon-
Expandable IsoStent with Delivery System. The stents are manufactured by IsoStent,
Inc and contain approximately 1 uCi of P-32. These stents are shipped by the
manufacturer in radiation shields which the stent remains in until its placement in a
coronary artery. The P-32 stents are placed within the coronary artery by a physician
whio will be trained in accordance with manufacturer's instructions and the outline
enclosed for your review. These are not temporary implants. The £-32 betas will
provide local radiation only to the tissue surrounding the stent and is expected to

prevent the artery from re-stenosising. RE C
EIVED

JUL 10 199

2, <7
REGION mii— '~



We have enclosed the FDA's conditional approval of this use. We will forward the final
approval letter to you

We have enclosed the following list of documents for your review:

tem 5-7
Item 8.1
Item 9.1
Item 9.4
ltem 10.4
Item 10.6
item 10.11
Item 10.15
tem 12.1

Radioactive Material and Use

Personnel Training Program for P-32 Stent Placement
Equipment List P-32 Stent Program

Personnel Monitoring P-32 Stent Program

Rules for Safe Use of P-32 Stents

Emergency Procedures for Loss of P-32 Stent

Keeping an Inventory of P-32 Stents

Radiation Safety Procedures for P-32 Coronary Artery Stents
Quality Management Program P-32 Stent Program

Qur ordering, package receipt, and waste disposal procedures will be followed as they
exist in our current license.

We have also enclosed information supplied by IsoStent, Inc. which you may find useful
as reference matenial.

The $440 amendment fee is enclosed for a human use license category 7C

amendment

Again, we respectfully request your assistance in expediting this amendment request.

%rdial!y.

Gary Beaulac
Vice-President, Ambulatory Services
Borgess Medical Center




Borgess Medical Canter
211227602 mmendment request

1956
P-32 Stent Program Only
RADIOACTIVE MATERIAL AND USE
Item 5 Item €
Byproduct Matarlal Amount Purpose

Please add to our existing authorized materials:

P-32 "Palmaz-Schatz Each stent containg Maintain patency of Balloon-
Expandable IsoStent” less than 10 uCiof P-32.  stented coronary arteries
(coronary artery stent) Typically each stent

contains 1 uCj of P-3?2

RADIATION SAFETY PROGRAM RESPONSIBILITY

item 7.1
Authorized Users Materials

These physicians have been selected as users for the P-32 stent program  The P-32

stent placement program will be supervised by one or more of these physicians listed
below,

James R. Dolan, M.D

N. Warn Courtney, M D.

Richard R. McConnell, M.D.

Robert B. Davis, M D

Jim Chul Kim, M.D.

Heung (Henry) Shik Shin, M D.

David G. Brachman, M D,

Thomas Winn, M.D. previous request sent to add to license, previously listed on License
No. 21-13125 for Groups 35.100, 35.200, and 35 300 :

These physicians have experience with therapeutic agents such as P-32 and are currently
authorized for usage of P-32 in Group 35.300 on our \icense.

Item 7.3 No change
Radlation Safety Officer

Tim Tancate



Borgess Medical Center
21-12275-02 Amendment Request

1996
PERSONNEL TRAINING PROGRAM
for P-32 Stent Placement
Item 8.1
Personnel

Only personnel who have been trained as listed below will be allowed to participate
directly in the placement procedure of P-32 stents

Training Frequency
1. Before participating in a P-32 stent placement

2. During annual refresher training.

3. Whenever there is a significant change in duties, regulations, or in the terms of the
license relating to this procedure

Instruction Topics

1. Applicable regulations and license conditions

Physical appearance of the P-32 stent and proper handling procedures
Potential hazards associated with the P-32 stents.

Appropriate radiation safety procedures

The licensee's in-house work rules.

o v & © ®

Each individual's obligation to report unsafe conditions to the Radiation Safety
Officer.

7. Appropriate response to emergencies or unsafe conditions.
8. Appropriate response if a stent is lost

9. Locations where the license has been posted or made available, notices, copies

of pertinent regulations, and copies of the license and license conditions, as
required by 10CFR1G.

Documentation will be kept on hand for review of the list of topics covered, the
date of the instruction, and the names of those participating.

The method of instruction will be verbal and written




Borgess Medical Center
21-12275-02 Amendment Request
1996

P-32 Stent Program Only
EQUIPMENT LIST

Item 9.1

Survey Meters

We will use a GM meter with a probe possessing a thin-end window cr a beta
window to perform surveys relating to the receipt, usage, and disposal of the P-
32 stents.

The meter(s) will be calibrated according to our existing license conditions
concerning survey meter operational check, use, and calibration

Shielding Material

The P-32 stents are contained in a beta shielding material during transport and
until placement occurs. When additional shielding is required lucite or plastic
material will be utilized We will not use lead shielding in order to minimize
bremsstrahliung production.

Dose Calibrator

We will not assay the P-32 stents in a dose calibrator since their activity is less
than 10 uCi and is generally 1 (one) uCi per stent. We will verify that the
shipping documents accompanying the stents show ugreement of the activity per
stent and the number of stents with the quantity and activity ordered

Personnel Protective Equipment
Gloves will be worn by all personnel who handle the P-32 stents.

A radiation shield surrounds the stent during shipment and is kept in place until
the stent is positioned for placement in the coronary artery.



Borgess Medical Center
211227502 Amendment Request
1696

P-32 Stent Program Only

PERSONNEL MONITORING PROGRAM
Item 9.4

The personnel directly participating in the P-32 Stent Placement procedure will be

issued whole body film badges. The physician who is placing the stent will be issued a
ring badge

All other aspects of our personnel monitoring program as authorized by our current
license will be followed



Borgess Medical Center
21-12275-02 Amendment Request
1996

Item 10.4 Page 1 of 2

RULES FOR THE SAFE USE OF P-32 STENTS

The P-32 stents are supplied by the manufacturer Iso-Stent in a radiation shield. The
stents are not removed from the radiation shield until it is placed directly into the
patient's vessel. Therefore, we have developed Rules for Safe Use of P-32
Stents. These rules will apply only to the P-32 Stent procedure

1. Do not examine the stent itself outside of the radiation shield at any time

2. Do not remove the radiation shield from over the stent at any time before the
delivery catheter is advanced into the body.

3. If the radiation shield accidentally comes loose and the distal end of the delivery
system becomes unshielded, slide the shield back over the stent's location and
tighten the Tuohy-Borst fitting on the shield to lock the shield down

4. Make sure to advance the delivery system forward into the body following
loosening of the shield Tuohy-Borst.

5. If the stem delivery system has been advanced into the body, but for any reason
the stent can,.ot be delivered, pull back the stent delivery catheter until the stent is
inside the radiation shield, lock down the shield by tightening the shield Tuohy-

Borst, return the device to its package, and return the opened package to the RSO
for storage and disposal.

6. It the stent comes off of the catheter due to stent embolization, the physician
should retrieve the stent using forceps or other remote retrieval devices when
possible.

7. Once the stent is retrieved, it should be placed inside of the radiation shield if

possible. If the radiation shield cannot be used, contact the RSO for a disposal
container.

8. All personnel should avoid any direct handling of the bare stent with their fingers if
possible. When direct handling is absolutely necessary, the use of surgical gloves
should reduce the direct contact rate.

9. Wear disposable gloves at !l times while handling the P-32 stent.

10. Either after each procedure or before leaving the area, monitor your hands and
clothing for contamination in a low background area




1

12.

13.

14.

15.

16.

17.

18.

Page 2
Use the radiation shields provided by the manufacturer until you are ready to
complete placement directly into the patient's vessel.  If the patient's condition
does not allow the full use of the radiation shield until placement, the radiation

shield will be used as long as possible and holding of the stent by personnel will
then be minimized.

Do not eat, drink, smoke, or apply cosmetics in an area where P-32 stents are
stored or when they are being used.

Do not store food, drink, or personal effects in areas where P-32 stents are stored
and where they used.

The radiation shield and any other packaging material associated with the P-32
stent must be returned to the Nuclear Medicine Department for analysis before
they can be disposed of. Place all of this material in a plastic bag or other
container provided for this purpose.

Transport the P-32 stents from the receipt iocation ( Nuclear Medicine Hot Lab) to
the placment location only in a covered container.

Before transport, make a visual count of the number of stents to be transported in
the container. Upon arrival at the placement location, make a visual count of the
number of stents. If the number differs, implement the Emergency P-32 Stent
Loss Procedure. Record these numbers on the P-32 Stent log.

Survey the placement room after P-32 placement is completed and after the
patient has left, to ensure that no P-32 stent has been left behind. Record these
results on the P-32 Stent log.

Store P-32 stents only in the original radiation shield and in original packaging
materiai or other covered container. P-32 stents will only be stored in the Nuclear
Medicine Hot Lab.



Borgess Medical Center
21-12275-02 Amendment Request
1996

Item 10.5
EMERGENCY PROCEDURES FOR LOSS OF P-32 STENT
1. NOTIFY: Notify perscns nearby that a stent is lost.

2. Do not allow anyone to leave the area until their clothing has been searched and
they have been surveyed with a GM meter. Pay particular attention to cuffs,
pockets, shoe bottoms, or anyother place where a stent may be trapped

3. Do not allow additional personnel into the area.

4. Do not allow any items to be removed from the room until they have been visually
searched aid surveyed.

5. Begin a systematic survey of the area to ensure that no area is missed

6. Contact the RSO for assistance.
7. Repeat the above searches and surveys until the source is found.

8. If necessary, retrieve all items and personnel who may have left the room between
the time source was lost and its los. was noticed. If the source is still not located,
track the paths of these personnel and items since the time they left the room and
perform searches and surveys.

9. If the source is not located through all of the above measures, a report must be filed
with the RSO who will determine the additional reporting requirements. The report
must contain the sequence of events that allowed the loss of a stent and the actions
taken to prevent recurrence




Borgess Medical Center
211227502 Amendment Request

1996
KEEPING AN INVENTORY OF P-32 STENTS

Item 10.11

We will adopt Appendix M.4 "Keeping an Inventory of lmp!apt Sources" that was
published in Appendix M.4 to Regulatory Guide 10.8, Revision 2.

MODEL PROCEDURE

1. Use a locking installed cabinet or safe to store all implant sources.

2 Make a 1ist of names of those individuals you allow to handle implant
sources and have them initial beside their names.

3. For long-lived sources, draw a map of the storage drawer and indicate the
activity of the source at each storage point. For short-lived sources
h]/‘q that you store in the manufacturer's shipping container, indicate the

area in the safe where you put the container. Also, be sure to add the
sources to the inventory log.

4.  Post the map and the list of individuals whom you permit to handle the
sources in the storage area or on the inventory log.

5. Each time You r<move a source, make a record of the number and activity
of sources reioved, the room number of yce or patient's name, and the time
and date th.y were removed from storage; initial the record.

6. Each time You return sources to storage, immediately count them to ensure
that every source removed has been returned. Then make a record of the
number and activity of sources returned, the room number of use or

patient's name, and the time and date they were returned to storage;
initial the record.

7. If you ever perceive a discrepancy between the record and the number of
sources in use and in storage, notify the R-Q immediately.

e



P-32 STENT LOG

Only the following individuals may handle these sources

Signed RSO Date
Received on
P-32 stants of uCi per stent
Number of P-32 stents
Date Time Patient in storage | removed | transported [implanted [returned |in storage [Initials

Post -placement Survey of patient

Post-placement survey of room'

mR/hr at 1 meter

Survey of personnel directly involved in placement

—_mR/hr
mR/hr
mR/hr
mR/hr
mR/hr
mR/hr
mR/hr

RRRRR

Background radiation level

Survey Meter used

Signed RSO

Name

Name

Name

Name

Name

Name

Name

mR/hr

Manufacturer:

Probe type:
Range used

—————————

mR/hr

mR/hr maximum at any location



Borgess Medical Center
21-12275-02 Amendment Request
1996

RADIATION SAFETY PROCEDURES FOR

P-32 CORONARY ARTERY STENTS
Iterm 10.15

The P-32 Palmaz-Schatz Balloon Expandable IsoStent has been approved by
the FDA for human clinical trials to be permanently placed in coronary arteries.
Each stent will contain typically 1 uCi of P-32 (never more than 10 uCi) and is
prepared by the manufacturer.

Due to the low activity and the beta-emitting properties of P-32, these patients
will not be a source of radiation to nursing personnel or the public. Therefore, we
will not implement the Radiation Safety Procedures for Temporary Implant
Therapies.

These stents are placed within a coronary artery, therefore, there is no chance
that a source could dislodge from within the patient's body and become a hazard
to nursing personnel. Therefore, we will not instruct nursing personnel in the
appearance or proper handling of a loose P-32 stent.

The patient will be surveyed using a GM meter with an end-window or beta
window probe. This survey will be conducted after the placement of the stent is
completed. If the results are less than 5 mR/hr at 1 meter, the attending

physician will be notified that the patient may be released whenever their clinical
condition allows

Any patient measuring over SmR/hr at 1 meter will not be discharged from the

hospital. Please note, this is not a possible scenario due to the low amount of
beta emitting material in 11e stent. However, we note that this is a requirement
of 10CFR35 and will operate in accordance with it.



Borgess Medical Center
21-12275-02 amendment request

1996
Item 12.1

P-32 Stent Program Only

Quality Management Program

We will follow our existing Quality Management Program for the use of the P-32 stents
The written directive for P-32 stent placement will contain the following information
Patient name
Patient id number, if available

Radioisotope and forn "Permanent placement of P-32 Palmaz Schatz Balloor

Expandable IsoStent

Indication ‘permanent placement tc nelp maintain the patency of

1 coronary arteries

Placement site




Reference Material for P-32 IsoStent



Appeudix 5.1
Training Guidelines for Radiztion Sufety

The P32 [soStents to be used for tie IRIS Phase | feasibility studv will have betwesn 0.5 2nd 1
Py of phosphorous-32 embedded beneath the surface of the st metal  Fach stert will be

erimped onfe 2 balloon angioplasty catheter, covered with a sheath and a | inch diameter clear
plastic radiation shueld mﬂbebekodmﬁedimlmﬁmofmemt!wmimngﬂm steot.

Dunng the phase | tral only NRC broad scope license institutions mav participate A< 2 reqrlt
spesific radiation training and handling requirement: will vary for cach institution.

Thos wpprudix s wailies 0 provide a basic set of safcty guidelinos for the Rodiation Safely
Officer (RSO) 1o usc in ratning each investigalor,

1. Device Tracking

Each mdioisotope stent must be tracked from the time it arrives at the institution umi! the
patient 15 discharged  Fach RSO should instruct the mvestgator as to Ge appropriate
mstitutonal protocols for radioactive source tracking

Fach radioisotope etent must be stored under lock and key wifh ractrnicted acocss. The RSO
shonld instruct fhe investigator as to the appropriate insttutional protcols for such device
storage, removal for use, and retumn fo storage of unopened packages

The RSO should inctruct the investigator 2s \w appropriats mstitutional protocols for the
retum of stont pacikages which have beea opened. The RSO 1 responsihle for e disposal of
fie opancd but unumal stut seording to dtandard provedurce for 1 wCi of P32

2. Deviee Randing

The Directions for Use which describe the bandting methods for the stent delivery rystan will
be uciuded 18 cach stert package. ihe KSU should go over e secuion below which
specifically refors to the steps associaled With the radiaton shicld.

Veniy the posgn of the shedth over the stent. INJECt S21NE trrougt L siwallt L0 punge the system
ang 0 fRcitate shexr windrawal. Push the distal end of (e 1adisiia s'ne'd into the Tuoty-Boret
zcapter fried 1o the Quiting vetl rden, U rei tightter trie Tuchy-Brst 4o sesure the racistion shior Nesd,
am et e Tuohy-Borst on the rediation shield and edverne the sherrhod edoct slinor assambly over
the 0 14" exchange wite inta the guiding catheter anv: then 1o the s%e o the presan isly dilatec eson.
After advencement of the stent defivery systam ramave the lack ot cevice from the backend of the
start del very systern 279 loosan its Tuchy-Borst vaive.




[he RSO should instuci the rovestzator 10 ke the following precautions during the

procedar

Makc surz to advance the delivery svstem forward mto the body following 1o0scmng of
the shueld T ~‘Lr'f1}-‘l'l'(¥

Do not remove the rediation swald fom over he stent at any tme before the delrvery
watheter (3 advanced nte the body  If the radiation strcld weerdentally comes locte and the
distul ond of the dolivery sysian becomes unshiclded, slide the strcld baok ovor the ctesd’s
location and bghten the Tuoby-Busst fittin vo the shicld wo lock the shizld dowr

Do pot examunc the stent itself outside of the rediation shield at any tume

If the stont delivery sydtem hac been advanced into the body, but for any resson the steat
cannot be delivered, pull hack the stent delivery catheter untl the stert is incide the
radiation shield. lock down the shield by tightening the shield Tuchv-Borst, return the
dovice to its package, and retum the opened package to the RSO for disposal

If the stwat comes off of e cathotor duo to stont embolzation, the wvertigator ghoald
retneve the stent using standard tochniques. Onec the stoet is retrieved. it ghould > placed
unss of he radiation shicld if possible, and if not the RSO should be cantacicd o provide
a0 appropnak’ dispusal vwsiva . The wvestigator eod other cath lab personne] should
avoid any direct handling of (e bare sient wills ey lugers if possible. Uf aot possible, the
wearing of surgical gloves should reduce the direct comtact dose rare for a 1 1Ci P32 stemt
to less then 100 mrem per minute

Raciation Principals

The RSO shoule provide some mstruction to the mvestigators as t©© basics of redioisotope
emissions. This should inciude the following:

The s of radioactivity (o o microluries. Rads ofw

The wpads of satural radioactivity (.8 bet vs gamma, half-lifc, avcrage and peak
particie/phown energy)

The specific attriburtes ot phosphorous-32

Do o tissuc for the P32 stent Tt wformation will be provided by IsoStert and is
contained 1n the submitted paper (Sex ppendix .4 of this Supplement)

It is anticipated that the entire ramnmg 25 deserihod shave hould take several hours to complete




APPENDIX |

RADIATION SAFETY CONSIDERATIONS FOR HEALTH CARE WORKERS FROM A
P-S ISOSTENT

The first clinical tnal for the radioisotope stent will use a JJIS, Palmaz-Schatz stent with
maximum radioacuvity level of 1.0 microCurie of the isotope phosphorous-32 (P-32). The
purpose of this Appendix is to provide a companson of radiation activities and doses from this
device as compared other sources of radiation with regard to safety of the health care workers
involved in the procedure

The following facts illustrate the extraordinanly low level of radiation associated with the 1.0
microCurie radioisotope stents

Since the stent comes with a radiation shield that reduces the emitted radiation to a
value approximately equal to background radiation, no health care worker will be
exposed to any radiation hazard what-so-ever

Stray radiation to the cath lab personnel from the fluoroscopy during any balloon
angioplasty or stent implantation procedure will certainly be more that a 1,000 times
greater than the radiation dose received from the P-32 ste

The Nuclear Regulatory Commission allowed “safe dose” for workers in the field
(such as the xmplm::‘.; hmxum) 1s an annual P-32 ingestion of 600 microCuries

) _ adioisotope stents each year
and stay within the NRC limits. Of course that is absurd, but it gives a feeling for

how safe these ultra-low radiation levels are from the

If a stent 1s ever lost, its activity level becomes undetectable as compared to
background at ;1pprcxmmc five months after it is manufactured. It therefore poses

no possibility of a long term hazard as could be the case for long-lived isotopes

A physician could hold the stent in his hand or sit on it for a year (or longer) and it

would pose no hazard to his health

Figure L3 is a chart providing comparative dosc ratc VS d:;:;\r‘.;c in tissue information for natural
background radiation, 1192 afterloaders, Sr90 oaders (Novoste), and the 1 uCi P32
stent. It should be noted that the P32 stent do e rate is already near background at a distance of
only 8 mm from the device
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FIGURE L3
dose rate vs distance from ‘therapy' sources

o 182 (1C)
X 90 Sr/Y {16mCi

+ 32P(1pCj
= natural backgro

101 ey G
o
A -
0 X - a
10 - o
i o
4 x
-
10‘1; x
E
]
10 2
-
p x
10 +
+
104 ¢
: -
107 % +
1
10§
10"73
5 +
10 4
E - - L] L ]
102 . y v T ' ' . g
0 > 4 6 8 10
mm

T A
- ) b



)

Ce€rm with a radioisotope stent is in

possibility that a significant amou

From a theoretical standpoint, for P32 atoms to leech 32

31 ! >
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their location inside of the metallic structure to the surface ¢
impunties in materials results from random motion of the atomic cor

tomic constituents.
diffuse in the direction of decreasing concentration gradient. However, the di
in semiconductors and in metals is significant only when the temperature
and is practically zero at room or body temperature Therefore, since no
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Appeadis o
Ueseniption and etz from Stent Wasihng Tests

Attough the P32 100 unphanted into stents is almost entrely emboddad bolow the enrtace,
there ic a megde Jayer of phosphorous atoms (approximatety 195 of the total actty) cn the
surfacc which contams the anly P32 which can aver be washed o e sk, Although
ewaticlh all of the P32 is oo the cuter surface of the stemt which is embedded in the
artenal wall and nel subjuct o G pokartial waslduy, effects of the blood, 7t is important to
Test & WOrst case scemaric where both the cusside and inside of the stemt are washed.

Between Deosmber 1995 and February 199 wastung experiments were conducted at the
Forschungszentrum Karlsruhe (Fik), the German research cemer where the stents arc ion
implanted. The object of these experiments was to develop a stent washing process wiich
woukd remnove muost of the P32 that could possibly come off the st

In theie expermems 10 half Palmae-Schals stenty wene jom iciplaial with an averape
actvity of 11 uC. . This is morc than ton imes the activity that will be implarded per mm
of length m G IRIS (rial

barly experiments showed thar the best tectmique for removing leachable P32 frum the
stent surfece was 10 wltrasonicalty wash the sterts ;m U Yo NaCl solution 2t 42° C tor 19
mmutcs. These cxpenrments also showed that the washout zmount was indeoendent of
stent P32 actvity and of whether the stents were expanded.

The tablc helow shows for three of the stents which ware firs* ultrasomically washed as
described zbove and then washed tn & Na(? salitan for 65 days mcluding 38 bours in
which ultrasonic washimg was used o atftempt to marimize wathoot The weshout dirmp
the NaCl wesh and fhe total umount wasbed out in 65 days are shown. It ghould be noted
hore Gl ue ae atery. a stent would become eacapsulated by issuc in far less than 65
asys

Sterd No. | Inttial 12 | 65day Total 65day | % of the total 65 day
won. NaCl | washout (%) | washout (%) wash out removed by
, solution | sfter initial o NaCl the initixd 1S rinute
wachrwit (%3) | 15 min Saokuti Na(l wash
KS)> 0.9 | 020 1.10 $2
I K518 0.7 0.23 0.93 75
| K317 1.5 037 1,87 30
Averuge Valucs 79

* The total 65 day washout includes the inital |5 minute NaCl washout amount.

{t thould be nated that although there was tome vanation oa the fota] amoamt wached
out, the post wash amount wae alwave significantly less than 1% and the NaCl ultrasomic
wash tock out at lcast 75 9 of the removable P32.




kivea ¢ less effective washing step wsing Alcoho! instead of

washout below L%, s is seep in the tanic below.

NaCl kept e posd wanhs

Sterd Na, Alcohol Post Alcohol | Total 6Sday | % of 65 day wash out
Sobution washrout washout (%) §  removed by Aludad
_washout (%) (Ya) waeh
K 5.14 ! 08 0.32 1.32 4
K 5.16 | 02 0.72 092 10
K 5.18 { 02 0.52 0.77 26
Average Values X

Here it 18 soon whry the NaCl wash is prefecred. Not onty is it more effective but it is more
sonmstont i its removal of washable P32 from the stont surface.

The table that follows shows e NeCl wash resulls from the most recent batch of full
Patmag-Schaie stouly wheae e activities range from 7.0 uCi 10 0.7 uCs.

Stent No. Steut Activity | NaCl Salation |
(p(‘i) 4 washout ('3%)
K&l 70 ) 0.39 |
{_KR2 25  __{ 0% |
Kg32 22.1 i 0.37 {
KR4 18 2 ' 037 i
K85 198 : 0 44 ]
K86 17 6 { 0.10 .
K87 88 1 0.42 |
KEY 1.1 ; 0.67 |
K81 9.0 ,= 062 |
£8.12 _ 304 0.37 |
K12 367 €25 ]
X214 103 0.7
KR 16 11 040 |

[Uis dear fiows s fut of full stents. that fhe stent activity is pot a factor in the % romoved

dwing NaCl washing. To keep the maximswn baal

y wustrout bulow 19 of the totnl activity

we have sct a quality standard for the IRIS tial, o mof st auy stait where the NaCl
wash removes more than 2% of the total activity. This is based on the initia! t2st resulls
where 15 mumutes of NaCl ulbascrie wadany 1ciuoved more han 70% of e o) activity
hat coulic ever come off the stent.

it should be noted, Gl ox measurements for leng torma washout following the NaCl waush
provided ultrasomic wash cycles where the wash solution was in contact with the wuter
surface of the stent (where the P32 is cmbodded). This is clewly a very worst case as
mplagted sicals arc cmbeddod in the arterial wall where the cuter surfice 13 ot exposed



o blood flow. What is mare, tie entire slenl ’hould bovsos anapselated with tissuc
withm a few days of snplant, even further reducing the probability of P32 wash vul
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Ms. A. Jill Schweiger

Vice President, Regulatery and Mlinical Affairs
IsoStent, Incorporated

957 P Industrial Road

S8an Carlose, California 94070

Re: IDE Number G$60087
Palmaz-Schatz™ Ballcon-Expandable IsoStent™ with Delivery System
Indications for Use: The device ia intended to help maintain the

patency of stented coronary arceries.
Dated: April 30, 1996

Reeeived: May 1, 1996
HCFA Reimbursement Category: B3

Dear Ms. Schweiger:

The Food and Drug Administration (FDA) has reviewed your
investigational device exemptions (IDE) application. Your applicaticn
ie conditionally approved. ané you may begin your investigaticn., using
a revised informed consent document and a revised study protocol which
correcte deficiency rumber 1-R. This investigation may be conducted
at an institution after you have obtained institutional review board
(IRE) appruval and submitted certification of IRE epprovel te FDA,

Your investigation is .imited to three instituviions and thizxty
subjects.

This approval is being granted on the condition that, with:in 45 days

from the date of this letter, you subnit infermation correcting the
following deficiencies:

i, Plcasc addreas the following icouec regarding the clinical
protocol:
a. With respect to study objective A, please icdentify

specific safety and efficacy endpoints with
definitions for "acute or subacute effects.* FDA
suggests that you include the following: subacute
thrombosis, myocardial infarctioen, revascularization,
death and neutropenia secondary to ticlopidine. Also,
how ie restz2noeis to he defined? The cage report
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forme should be structured to capture the appropriate
intormation for each of the endpoin:s.

For study objective B, what specific radiation safety
training will be provided to the Principal
Investigator (PI) and the catheterization laboratory
staff? Will rhe devicer ha implanted by the PI only?
How much previous experience with implantation of
Falmaz-Ochatz stents 1a required? What cpecific

radiation safety information will be given to the
patients?

The study inclusion criteria do not include clinical
symptoms or syndromes. The case report forms (CRFs)
suggest that patients with unstable coronary artery
direase syndromes such as unstable angina and evolving
myocardial infarction be included in this Phase 1
cafcety ctudy. The potential eynergy of increased
thrombogenicity due to delayed endothelialization in
the presence of unstable plagues willi Llicoubus is
unknown. Since the safety of radicactive stents has
not been demonstrated in any patient population, FDA
believes that the Phase I safety study be completed in
patients with stable corcnary artery syndromes to
minimize patient risk. FDA alsc believes that
etenting should be limited to 1 coronary artery per
patient. Sequential stents covering & lesion length of
up to 26-28 mm is acceptable. In the event of an
unexpecled luciease Lo Llionbogenicity and subacute
thrombosis, stenting of 2 coronary arteries may place
patients at undue riek. Please revise your protocol
éccordingly.

Please justify inclusion of patients with only a 50
percent diameter coronary artery stenosis. Must these
patients also present with clinical symptems in order
to qualify for inclusion? Also, given that FDA's
Guidance for the Submission of Nesearch and Markating
Applications for Interventional Cardiology Devices
defines success as a »>20 percent change in lu~inal
diameter with a final diameter stenosie <S0 parcent,
how will acute procedural success be documented i-
these patients? This definition would require an
initial minimum diameter stenosis of 70 percent in

order for a procedure to be characterized as a
success.

w
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Please add contrast hypersensitivity as an exclusion

Ccriterion. What level of renal insufficiency will be
excluded to minimize risk for contrast induced renal

failure?

Although less than 10 nanocuries of P32 are expected
to leech out of the stent based on the data in
Appendix L6, lactating women should be excluded.
Please revise exclusion criterion (n) to read
“Pregnant, lactating and women of childbearing
potential ..... "

Section 2.2.G states that patients will complete
evaluations at the following intervals: pre-procedure,
immediately post-procedure, and at 1, 6, and 12 months
post-procedure. Appendix A indicates that patients
will have white counte checked at 2, 4, and 6 weeks
post-procedure. Please include in the protocol a flow
diagram and table indicating all time points and
studies that patients will complete during follow-up.
Since the safety and efficacy of radicactive stents is
unknown, FDA believes that leong-term follow-up at

yearly intervals is required in these patients until
the IDE is closed.

Section 2.3.D indicates that ticlopidine will be
administered for € weeks post-procedure to minimize
the rigk of acute and subacute thrombosis. If the
risk period for acute and subacute thrombosis exists
for up to 6 weeks (45 days), why is the safety data
for these endpoints being collected at 30 days?
Please clarify this discrepancy.

In Appendix A-Section 6, please identify the primary

study endpoints (clinical and technical) and provide
appropriate definitions.

In Appendix A-Section 7, please enclose the autopsy
protocol. Also, the consent form should be modified
to state that an autopsy will be reguested in the

event of patient death for examination of the heart.

In Section 8, Appendix A, please identify the criteria
to be used to determine that there are no
unanticipated adverse device effects within the first
30 days following the 30 procedures. For example, are
you going to compare the incidence of subacute
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thrombosis, myocardial infarction, revascularization,
and death in this patient group Lo siwila: data fog
nonradicactive Palmaz-Schatz stentg?

The labeling indicates that a cardiac surgery team
will be on standby during stent implantation. Please
modify the protoecol teo include this requirement.
Further, please provide documentation that surgical

standby ic available at each participating medical
center.

The labeling indicates that MRI is contraindicated for
8 weeks after stent implantation. Please specify this
in the patient consent form.

FDA suggests that the inclueion and exclusion criteria
be incorporated in the form entitled “Case Summary
Form" (Jppendix C2) to facilitate patient evaluation
and completion of the form. Please list ticlopidine
av a disclhiasye wedication. The section on Site
Description(s) /Coronary list the vessel tvpes as
native and gratt. Please clarity this discrepancy
since the protocol includes native vessels only.

Please modify the CRFs to include follow-up for
ticlopidine induced neutzropenia.

The protocol indicates that IVUS measurements will be
made at the time of cardiac catheterizatics. Please
modify the CRFs to include this data and the
measurements to be derived rroem the cata.

In Appendix C4, anginal pain is classifiec using the
CCE scale. Please modify the protocol ancé all CRFs to
ensure that this classification ig used in a
congistent manner.

The following modifications should be made in tae patient
consent form:

a.,

The language in the patient consent form is too
technical and complex for the average lay person.
Medical and scientific terms are used witrout any
definitions or explanations. Please simplify the
language so that it can be understood by & person with
an Sth grade education.
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FDA suggest that the consent fsrm be organized in the
following sections: Introduction, Purpose of Study,
Description of Procedures, Follow-up, Risk, and
Potential Benefits.

Flease clearly specify the following items: (i) this
study involves regeavrsh; (ii) radioactive stentsg have
not been previously used in humans and the purpose of
the study is to determine the safcety of theoc devicen
in humane for the first time and; (iii) the use of
radicactive stents may involve risks to the patient
which are currentzly unforeseeable.

The number of subjects participating in the study
should be stated in accordance with CFR Part S$0.25.

The information provided in Tables 1, 2, and 3 is
uninterpretable as pregsnted to the average lay
person. This information should be explained in
éimple text form. The risk section should also
include known inforw:.tion on the possibility of
radiation induced coronary artery damage such as long-
term fibrosis and aneurvsm formarion.

Please address the following issues regarding the p32
isotope and the engineering of the device:

a.

You have stated that a washing process removes moet of
Lhe P32 not fully eudedded. Flease explaiu yous
validation process of 1 percent removable activity.
Also, how 1s the amount ot remcvable activity
routinely monitored:?

The source activity ie measured by “traceable” means.

However, no information ie provided regarding how the

activity is determined. Please clarify how the source
activity is determined.

A Monte Carle calculation was done to estimate the
aocse trom the impilantea P32 1sotope in the stent.

Please provide experimental verification of this
calculation.

Please explain how the local institution will
independently validate the stent’s activity bhefore use
(see page 18, last paragraph) .
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e. The criteria for uniformity of activity distribution
Over the stent surface 1s 420 percent. FPlease clarily

if this uniformity is along the length of the stent ox
on the surface (or at 0.1 micron depth) .

£. There if 70 mention of correction due to absorption
within the implant layer of the stent. Considering
that the ions are implanted at = depth of 0.1 micron,
please discuss what cffeet thio abcorption will have

on the dose levels predicted by the Monte Carlo
calculation.

g. Please specify the thickness of the plastic safety

shield and clarify whether the shield actually comes
in contact with the stent.

g the review of

your application and muct be addrecced brfcre any expaneion of the
study can be considered:

I

Since one of the Principal Investigators and the
"independent * angiographic core lzboratory are located at
the same institution, please explain how this does not
represent a conflict of interest? What safeguards are used
Lo ensure "independent” function of the core laboratory?
Further, since this core laboratory analyzes data for
multiple clinical studies, wha- safeguarde are used to
eneure appropriate data set management? For example, what
8Ceps will be taken to ensure that your data set includes
data for your patients oenly? In addition, please provice
the operating manual for the core laporatory.

Please address the following concerns regarding the device
labeling:

& Lakeliny for the device shauld follow the format
outlined in the Device Labeling Guidance (enclosed) .
Please revise your lebeling ae appropriate.

b. Please modify the labeling to incorporate the revised
inclusion and exclusion critsria.
8. FDA suggests that you corgiday giving eack patient a

device identification card similar to pacemaker

patients indicating that they have a radicactive asrent
and MRI is contraindicated for 8 weeks post-
implantation.
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3 Information presented in Table 1 (and in Appendix L1, etc.)
Suggeste that as the 4.0 mm stent expands its length
increases to 15.1 mm. Please explain how this is poseible
or verify that this is simply a typographical mistake.

4. FDA recommends that Nuclear Regulatory Commission (NRC) be
contacted for alvice regarding NRC, state. and local
authority licensure of the PALMAZ-SCHATZ™ Balloon-Expandable
Isodtent™ for the clinical study that YOU are proposing.
Attachment C of the Intravascular Brachytheraphy Guidance
Locument (encleosed) specifies the appropriate NRC cuulLactl .

This information should be identified as an IDE supplement referencing
the IDE number above, and must be submitted in triplicate to:

TDF Document Mail Center (HFZ-401)

Center for Devices and Radiological Health
Food and Drug Adminictration

$200 Corporate Boulevard

kockville, Maryland 20850

If you do not provide this information within &5 days from the date of
this letter, we may take steps to propose withdrawal of approval of
your IDE application

We would like to point out :that FDA approval of your IDE application
doec not imply that this investigation will develep sufficient safety
and effectiveness data to assure FDA approval of a premarket approval
(PMA) application Loz Lhis device. You may obtain the guideline for
the preparation of a PMA application, entitled "Premarket Approval
(PMA) Manual," from the Division of Small Manutacturers Assistance at
its toll-free number (800} 638-2041 or (301) 443-6597.

We have enclosed the guidance document entitled "Sponsor‘s
Respongibilities for a Significant Risk Device Investigation" to help
you underetand the functione and dutiee of a gpangar,  Ales ancleased
ie the guidance document *Investigators' Responsibilities for a
Gignificant Risk Device Investigaticn" which you should provide to
participating investigators.
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If you have questions, please contact H. Semih Oktay, Ph.D., at

(301) 443-8243.

Enclosures

fincerely yours, //

Thomas J. Callahan, Ph.D.

Director

Division of Cardiovascular, Respiratory,
and Neurological Devices

Office of Device Evaluation

Center for vevicesg and
Radiological Health
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August 13, 1996
John Madera BORGESS

Branch Chief Medical Center
Nuclear Materials License

U.S. Nuclear Regulatory Commission

Region 3

810 Warrenville Road

Lisie, lllinois 60532-4357

Dear Mr, Madera:

I would like to follow up on our phone conversation that took place last Tuesday
and stress to you the importance of getting the amendment to our license
changed. As you are aware, Borgess Medical Center is the first medical center in
the country to utilize the Isostent, which uses a P-32 isotope. Borgess needs your
assistance to expedite the approval process for the amendment to our NRC
license, which was submitted to your attention July 5, 1996. (License #21-
12275-02) Please, let me know if there is anyone | can contact 4t the home office
in Washington, D.C. to help expedite this process.

This cardiac stent and its application is in the best interest of patient care. We
already have one patient candidate for this procedure who is awaiting approval so
the procedure can be pe:rormed.

| appreciate your consideration and look forward to hearing from you very soon.

Sincerely,

C A )
NG {\LJCLL-\CC(Q_
Gary Beaulac
Vice President, Ambulatory Services

GB/jcs
cc:  Tim TenCate RECEIVED
Sanay Tolchin, M.D. AUG 1 4 1995
REGION 111
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DEPARTMENT OF HEALTH & HUMAN SERVICES Pubiic Heenh Sarvice

ood &nd Drug Agdministration
9200 Courpnrane Boutevara

A *2 206 Rockvile MD 20850

Ms. A. Jill Schweiger

Vice President, Regulatory and Clini-=al Affairs
lsoftent, Incorporated

887 P Inductrial Road

San Carlos, California 94070

RKe: IDE Number G8¢60087/8.
Palmaz-Schatz™ Balloon-Expandahble IsoStent™ with Delivery gyetew
Dated: July 3, 1996
Received: Mily & 1996

Dear Ms. 3chweiger:

The Food aud Drug Administration (PDA) has reviewed the supplement to
your investigaticnal device exemptions (IDE) application. You have
corrected the deficiencies cited 'in our May 28, 199¢, conditicnal
approval letter. Therefore, your Supplement is approved and you may
continue your investigation at the institutions enrolled in accordance
with the investigatimnal site waiver granted below. Your
investigation is limited to three institutions and thirty subjecrs.

FDA will vaive those requirements regarding submissicn and prior FDA
approval of a supplemental application and receipt of certification of
institutional review board (IRB) approval for the addition of
investigational sites (21 CPFR 812.35(b)) provided:

- A The total number of investigational sites does not exceed

three.

2. You maintain current recurds on;
a. the uames and addresses of all invgstigational sites;
b. the names and addresses of all investigators

identifying those that are currently participating;
¢. the names, addresses arda chairparsone of 31l IREs

4. the dares of IRE apprevalo; and
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2. the dates of firet shipments or first use of
investigat.ional devices for all participating
institutions.

3. Within % daye of reaching the investigational sire limit,

you submit to FDA a current list containing the information
specified in 2/a-e) above

4 The current investigator list to be subnuiLted to ¥DA at
6-month intervals (i1 CFR 812.150(b) (4)) will conta'n the
information spevified in 2(a-e) above.

8. YOU submit to FDA, within 2 days of receipt of a request by
FDA, a current list containing the information specified in
2(a~-e) above,

6. The reviewing IRB does not require any significant changes
in the investigational plan or in the inforwed consent, that
is, require any change which may increase the risks to
subjects cr affect Lhue sclentific souncness of the study.
(Please note: If a significant change is requested, this
Change must be submitted to FDA for review and approval
prior to initiating the study at that investigational mire. )
Minor changes requested by the IRE may be made without prior
FDA approval.

If you agree to these conditions, you may bogin an investigalion at a
nev investigaticnal site after che IRB has approved the investigation.
No documentation chould be submitted fous any institucion within the
approved limit until the investigational site limit is reached or the
¢-month cusrent investigator list is due. FDA assumes that ycu have
agreed to the conditions of this waiver unless you specifically notify
us in writing of your disagreement. Please note, however, that you
muet submit a supplemental IDE application, and re~eive F¥DA approval,
prior to expanding the investigation past the limit specified above.
Additionally, if you do rot agree to these conditione, you must comply
with the full reguirements for the submigsion to FDA of a supplemental
INR application for new investigational sites uot already specitically
approved for participation in your study (21 CFR 812.35. (b)).
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If you have guestions, please contact H. Semih Oktay, Ph.D. at
(301) 443-82413.

S$incerely yours,

M&%A

Thomas J. Cal) n,
Director
Division of Cardiovascular, Respiratory,
and Neurclogical Devices
Office of Device Bvaluation
ter for Devices and
Radiological Eealth

mn
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August 9, 1996

Ms. Evelyn Matson

Medica! Licensing-Region 3
Nuclear Regulatory Commission
80! Warrenville Rd.

Lisle, IL 60532

Re:  Borgess Hospital
Nuclear License Amendment Application cr Exemption
License 21-12275-02

Dear Ms. Matson:

On Friday August 9, 1996, IsoStent, Inc. received our IDE approval letter regarding our
July 3. 1996 IDE Supplemen! [or the Palmaz-Schatz Balloon-Expandabie 1soStent. |
have attached a copy of this letter for your reference.

The FNA has piven us appraval 10 conduct onr in vemganon at 3 chmcel sites. We would
like for Borgess Hospital to be one of these sites. It will be 1mpomm for Borgess to
reveive thein Hoense amendisent 0r exempuon fivw tie NRC, in order for them to be able
to participate.

We are planning to begin the study during the first week of Septervher  The production
of the radioactive stents has been scheduled for the last 2 weeks of August in order to
have the product available for shipmueut. Since phosphotous 32 has a shost Lall-life of
14 3 cays, our stents are only usable for 2 weeks. Thus, any delay at a site could result in
thousands of dollars of scrapped product.

We certainly appreciate the NRC’s efforts in a timely review of Borgess Hospital's
request.  If you have eny additional questions, please feel free to contact me at 415-593-
2555 ext. 11,

Very trulv yours,
dm%&f"
Jill Schweiger

Vice President,

Regulatory & Clinical Affairs

Att. ]

257 F Industrial Road « 3an Cargs, Callfl yila 94070
Tel (416) 593-25565 « Fax (4158) 593-4479

D
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August 7, 1996

Ms. Evelvn Matson

Medical Licensing-Region 3
Nuclear Regulatory Commission
801 Warrenville Rd

Lisle, IL 60832

Re:

Borgess Hospital
Nuclear License Amendment Application
License 21-12275-02

Decar Ms. Matson:

Thank you for speaking with me regarding the NRC review status of the Borgess Hospital
nuclear license amendment application. Per our conversation. vou had several issues that I will
trv to address with some additional information.

1.

The IDE supplement indicates that the study will be performed at inst‘tutions that have a
broad scope license. The NRC needs confirmation of whether the broad scope license is
an FDA requirement for the study

Ongmnally, we had planned to perform the clinical study at Vanderbilt University.
Washington Hospital Center and Bath [srael Hospital, all of which are broad scope
heensed facilities. In the meantime, the Vanderbilt clinical investigator accepted a new
research position with Borgess Hospital and resigned from Vanderbilt. Thus. we had 1o
submit an amendment 1o our IDE to add Borgess hospital & our 3™ ¢linical site for the
study. At the ime of this amendment, we did not know that Borgess did not have a broad
scope license

In response to our original IDE submission, the FDA asked us to outline the radiation
safety training that would be provided to the chnical investigators. Since each institution
has a Radiation Safety Officer (RSO) that is responsible for providing radiation safety
training to hospital personnel, we decided to provide each RSO a guideline to use for
training specific to the P-32 stent handling. This trating guideline was outlined in
Appendix 5.1 of our IDE submission and was forwarded to the NRC in support of the
license amendment.  As vou noted, in this guideline. we stated that the study was being
conducted at broad scope hicensed tacilities. This was of course an oversight on our part,
because we thought that Borgess was also a broad scope facility.
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To date, the FDA has not imposed amy addiiona! regulatory requirements relaied to the
handhing of rachoactive stents. They have alerted IsoStent 1o follow any nuclear regulatony
requirements related 1o the handhing of P-22 sients and to contact the NRC for those
reyuirements,  Therefore, it s not an FDA requirement for the ¢linical sites 10 be broad
scope licensed facilities

[

Has Botgess been approved by the FDA to Le one of the Shuvcal sites for this study?

We submitted an ameandment to our original IDE application to add Borgess Hospita to
our clinical study on July 3, 1996 1 spoke to the FDA reviewer o Wednesday July 31
1996 and he indicated that our supplemen® had been recommended for approval and the
letter should be mailed to us by the end of the week. The VB for Borgess Hospital 15
the process of reviewing the protocol and shoa'd be notif ‘g us shorthy of their review

Per FDA requurements, [soStent cannot begin the study without having FDA end IRB
approval of the site.

3 What are the maxamum and minimum number of patients that Borgess can enroll in the
study?

Borgess will be allowad 10 enroll from £ to 15 patients in thus study

Please let me know if you have any additional guestions or require additional mtormacon. [ can
be reached at 415-593.255% ext 11 or via FAX at 415-593.4479

Sincerely,
Il Schwaiger

Vice President,
Regulatory & Clinical Affzirs

957 P Irgustrial Road » Sar Cerlos, California 84070
Tel (415) 5093 2665 o Fax (4i8) 5693 4479
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August 9, 1996

Ms. Evelyn Matson

Medical Licensing-Region 3
Nuclear Regulatory Commission
801 Warrenville Rd.

Lisle, IL 60532

Re:  Borgess Hospital

Nuclear License Amendment Application or Exemption
License 71.12275.02

Dear Ms. Matson:

On Friday August 9, 1996, IsoStent. Inc. received our IDE approval letter regarding our
July 3. 1996 IDE Supplement for the Palmaz-Schatz Balloon-Expandable IsoStent. 1
have attached a copy of this letter for your refcrence.

The FDA has given us approval to conduct our investigation at 3 clinical sites. We vvould
like for Borgess Hospital to be one of these sites. It will be important for Borgess to
receive their license amendment or exemption from the NRC, in order for them to be able

to participate.

We are planning to begin the stud.’ during the first week of September. The production
of the radioactive stents has been scheduled for the last 2 weeks of August in order to
have the prodvct available for shipment. Since phosphorous 32 has a short half-life of
14.3 days, our stents are only usable for 2 weeks. Thus, any delay at a site could result in
thousands of dollars of scrapped product.

We certainly appreciate the NRC's efforts in a timely review of Borgess Hospital's
request. if you have any additional questions, piease teel iree to contact me at 413-395-
2555 ext. 11

Very truly yours,

- ‘ . -
f/fg[wf’ﬁ
Jill Schweiger
Vice President,

Regulatory & Clinical Affairs REC EIVE D
Att. 1 \ R r Aus 2 n "57'7'
P 22l REGION ;.

957 P Industrial Road « San Carios, Cahfo)ma 94070
Tel (415) 593-2555 « Fax (415) 593-4479
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Ms. A. Jill Schweiger

Vice President, Regulatory and Clinical Affairs
IsoStent, Incorporated

957 P Industrial Road

San Carlos, California 94070

Re: IDE Number G960087/81
Palmaz-Schatz™ Balloon-Expandable IsoStent™ with Delivery System
Dated: July 3, 1996
Received: July 5, 1996

Dear Ms. Schweiger:

The Food and Drug Administration (FDA) has reviewed the supplement to
your investigational device exemptions (IDE) application. You have
corrected the deficiencies cited in our May 28, 1996, conditional
approval letter Therefore, your supplement is approved and you may
continue your investigation at the institutions enrolled in accordance
with the investigational site waiver granted below. Your
investigation is limited to three institutions and thirty subjects.

FDA will waive those requirements regarding submission and prior FDA
approval of a supplemental application and receipt of certification of
institutionrl review board (IRB) approval for the addition of
investigational sites (21 CFR 812.35(b)) provided:

PP The total number of investigational sites does not exceed
three.

3 You maintain current records on:
a. the names and addresses of all investigational sites;
b. the names and addresses of all investigators

identifying those that are currently participating;
the names, addresses and chairpersons of all IRBs;

the datees of IRE approvals; and
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e. the dates of first shipment~ or first use of

investigat.onal devices fo. . participating
institutions.

Within 5 days of reaching the investigational site limit,

you submit to FDA a current list containing the information
specified in 2(a-e) above.

4. The current investigator list to be submitted to FDA at
6-month intervals (21 CFR 812.150(b) (4)) will contain the
information specified in 2(a-e) above.

5. You submit to FDA, within 2 days of receipt of a request by

FDA, a current list containing the information specified in
2(a-e) above.

6. The reviewing IRB does not require any signifi.ant changes
in the investigational Plan or in the informed consent, that
is, require any change which may increase the risks to
subjects or affect the scientific soundness of the study.
(Please note: If a significant change is requested, this
change must be submitted to FDA for review and approval
prior to initiating the study at that investigational site.)

Minor changes requested by the IRB may be made without prior
FDA approval.

If you agree to these conditions, you may begin an investigation at a
new investigational site after the IRB has approved the investigation.
No documentation should be submitted for any institution within the
approved limit until the investigational site limit is reached or the
6-month current investigator list is due. FDA assumes that you have
agreed to the conditions of this waiver unlese you specifically notify
us in writing of your disagreement. Please note, however, that you
must submit a supplemental IDE application, and receive FDA approval,
prior to expanding the investigation past the limit specified above.
Additionally, if you do not agree to these conditions, you must comply
with the full requirements for the submission to FDA of a supplemental
IDE application for new investigational sites not already specifically
approved for participation in your study (21 CFR 812.35. (b)).
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If you have questions, please contact H. Semih Oktay, Ph.D. at
(301) 443-8243.

Sincerely yours,

A

Thomas J. Cal)éhan, Ph.D.

Director

Division of Cardiovascular, Respiratory,
and Neurological Devices

Office of Device Evaluation

Center for Devices and
Radiological Health




MEMORANDUM TO. John R Madera, Chief
Materials Licensing Branch
Division of Nuclear Materials Safety, Rl

FROM. Donald A Cool, Director
Division of Industrial and
Medical Nuclear Safety, NMSS

SUBJECT: TECHNICAL ASSISTANCE REQUEST DATED JULY 23,
1996, (CONTROL NUMBER 301576) REGARDING
BORGESS MEDICAL CENTER

| am responding to your technical assistance request (TAR) (attached) dated i/'v 23, 1996,
regarding the request by Borgess Medical "enter for authorization to use phosphorus-32 (P-
32) for intravascular use as a cardiac stent. We have reviewed the TAR and have
determined that the ion-implanted stent is not a sealed brachytherapy source as defined in 10
CFR 35.2 and authorized under 10 CFR 35.400, /sse of sources for brachytherapy, nor does
it fit into the uses of unsealed byproduct material for therapy as authorized under 1) CFR
35.300, Use of unsealed byproduct maternial for therapeutic administration. Therefore,
neither an exemption from the provisions of 10 CFR 35.400 nor an authorization for use
under 10 CFR 35.300 is appropriate.

NRC does not intend to prevent the research allowed under the Investigational Device
Exemption (IDE) granted by the U.S. Food and Drug Administration, in the absence of
applicable medical use regulations. Therefore, after review of the information submitted, |
suggest that the region grant the licensee's request for authorization to use the P-32 stents
under the IDE by using the following license condition:

‘As requested in the licensee's letter dated July 5, 1996, the licensee is authorized to
order, receive, and implant phosphorus-32 (P-32) ion-implanted Palmaz-Schatz
Balloon-Expandable IsoStent for use under the Investigational Device Exemption (IDE)
of the device, authorized by the U.S. Food and Drug Administration (FDA) ir the FDA
letter to IsoStent, dated May 28, 1996, and subsequent phases of the IDE process
associated with the device which are approved by the FDA. The devices are to be
used by, or under the supervision of only those physicians who: 1) are identified in the
licensee's letter requestirg this authorization, 2) are subsequently authorized by the
licensee pursuant to 10 CFR 35 13. or 3) are subsequently authorized, by license
amendment, pursuant to 10 CFR 35.930(b) for use of 10 CFR 35.300 materials "

Contact: James Smith, NMSS
(301) 415-7904
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In addition, it is our understanding that the FDA considers use of this device for treatment to
prevent restenosis as a “significant risk" procedure; therefore, the granting of the IDE for
these trials represents a detailed review of the radioactive stent, the associated implantatior
procedures, and research protocol. Since the research is conducted under an FDA IDE. and
the FDA has adopted the Federal Policy for the Protection of Human Subjects, no adcuonal
information is needed from the licensee regarding compliance with Section 356, Provisions
for research involving human subjects. This approach to human research will satisfy the
informed consent and approval provisions of Section 35.6.

Attachment. RIll TAR dtd 7/23/96
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Gary Beaulac

Vice President, Ambulatory Services
Borgess Medical Center

1521 Gull Road

Kalamazoo, M! 49001

Dear Mr, Beaulac:

Enclosed is Amendment No. 73 to your NRC Material License No. 21-12275-02 in
accordance with your request.

Please review the enclosed document carefully and be sure that you understand all
conditions. If there are any errors or questions, please notify the U.S. Nuclear Regulatory
Commission, Region Il office at (630) 829-9887 so that we can provide appropriate
corrections and answers.

We have determined that the ion-implanted stent is not a sealed brachytherapy source as

defined in 10 CFR 35.2 and authorized under 35.400, Use of Sources for Brachytherapy,

nor does it fall under the use of unsealed byproduct material for therapy as authorized in
10 CFR 35.300, Use of Unsealed Byproduct Material for Therapeutic Administration.
Neither an exemption from the provision of 10 CFR 35.400 nor an authorization for use
under 10 CFR 35.300 is appropriate; therefore, we have authorized the use of the device
in Subitem F to Items 6., 7., 8. and 9. of your license.

In addition, we ha' » granted the use of the device to the physicians as requested in your
July 5, 1996 letter.

Please be advised that your license expires at the end of the day, in the month, and year
stated in the license. Unless your license has been terminated, you must conduct your
program involving byproduct materials in accordance with the conditions of your NRC
license, representations made in your license application, and NRC regulations. In
particular, note that you must:

1. Operate in accordance with NRC regulations 10 CFR Part 19, "Notices, Instructions
and Reports to Workers; Inspections,” 10 CFR Part 20, "Standards for Protection
Against Radiation,” and other applicable regulations.

- ! Notify NRC, in writing, within 30 days:

a. When an authorized user o1 Radiation Safety Officer permanently

discontinues performance of duties under the license or has a name change;
or

30/S 7
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b. When the licensee’s mailing address changes (no fee is required if the
location of byproduct material remains the same).

3. In accordance with 10 CFR 30.36(b) and/or license condition, notify NRC,
promptly, in writing, and request termination of the license when you decide to
terminate all activities involving materials authorized under the license.

4, Request and obtain a license amendment before you:

a. Receive or use byproduct material for a clinical procedure permitted under
Part 35 but not permitted by your license issued pursuant to this Part;

b. Permit anyone, except individuals described in 10 CFR 35.13(b), to work as
an authorized user under the license;

G. Change Radiation Safety Officers;

d. Order byoroduct material in excess of the amount, or radionuclide, or form
different than authorized on the license;

e. Add or change the areas of use or address or addresses of use identified in
the license appiication or on the license; or

Y. Change ownership of your organization.

5. Submit a complete renewal application with proper fee or termination request at
least 30 days before the expiration date of your license. You will receive a
reminder notice approximately 90 days before the expiration date. Possession of
byproduct material after your license expires is a violation of NRC regulations. A
license will not normally be renewed, except on a case-by-case basis, in instances
where licensed material has never been possessed or used.

In addition, please note that NRC Form 313 requires the applicant, by his/her signature, to
verify that the applicant understands that all statements contained in the application are
true and correct to the best of the applicant’s knowledge. The signatory for the
application should be the licensee or certifying official rather than a consultant.

You will be periodically inspected by NRC. Failure to conduct your program in accordance
with NRC regulations, license conditions, and representations made in your license
applicaticn and supplemental correspondence with NRC will result in enforcement action
against you. This could include issuance of a notice of violation, or imposition of a civil
penalty, or an order suspendirig, modifying or revoking your license as specified in the
General Policy and Procedures for NRC Enforcement Actions. Since serious consequences
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to employees and the public can result from failure to comply with NRC requirements,
prompt and vigorous enforcement action will be taken when dealing with licensees who do
not achieve the necessary meticulous attention to detail and the high standard of
compliance which NRC expects of its licensees.

Sincerely,

Original Signed By
Kevin G. Null
Nuclear Materials Licensing Branch

License No.: 21-12275-02
Docket No.: 030-02115

Enclosure: Amendment No. 73

DOCUMENT NAME: M:\03002115.CL6

To receive a copy of this document, indicate in the box: “C" = Copy without attachment/enciosure “E" = Copy with attachment/enclosure "N" = No copy
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