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q MATERIAI,S I.lCENSE Amendment No. 73 e
g
e

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy ReorFanization Act of 1974 (Public Law 93-438), and Title 10. Code of Ql
Federal Regulations. Chapter 1. Parts 30. 31,32,33,34,35,36. 39,40. and 70, and in reliance on statements and representations heretofore madeI

:i by the hcensee, a license is hereby issued authorizing the hcensee so receis e. acquire, possess, and transfer by product, source, and special nucleari

material designated below; to use such material for the purpose (s) and at the place (s) designated below; to deliver or transfer such material toi

| persons authori/cd to receise it in accordance with the regulations of the applicable Part(s). This license shall be deemed to contain the conditions |N*

pecihed in Section 183 of the Atomic Energy Act of 1954 as amended, and is subject to all applicable rules, regulations, and orders of the 6
is

; Nuclear Regulatory Conunission now or hereafter in ef fect and to any conditions specified below. j$

I| d[Nb'

ucenwe

O{ In accordance with letter dated j"2
July 5 1996

l'
"

fi I Borgess Medical Center 3. License kumber 21-12275-02 is amended in i[ its entirety to read as follows:
|::|
|fi 1 1521 Gull Road

. {
'

$ Kalamazoo, MI 49001 * I".P""li"" D '" J u l y 31, 2000; '

'

? 5. Docket or !
Reference No. 030-02115 '

, ?
!

3 6. Hyproduct. Source, and/or 7. Chemical and/or Physical 8. Maximum Amount that Licensee 44

; Special Nuclear Material Form May Possess at Any One Time -q
Under This License,

,

a,

t|h A. Any byproduct A. Any A. As needed j|I
3 material identified radiopharmaceutical4

'

s! in 10 CFR 35.100 identified in 10 CFR
'

| t
i s 35.100i

$ B. Any byproduct B. Any B. As needed
? material identified radiopharmaceutical

'

? in 10 CFR 35.200 identified in 10 CFR $a ? 35.200
|

"
#

.,

9 C. Any byproduct C. Any C. As needed il,Is material idehtified radiopharmaceutical
,

:
Ej!s in 10 CFR 35.300 identified in 10 CFR

'

(| , ,
|g 35.300 gI D. Any byproduct D. Any brachytherapy D. As needed $|? material identified sources identified "

E in 10 CFR 35.400 in'10 CFR 35.400 3|

i

's

)9 E. Any byproduct E. Prepackaged Kits E. As needed (|;
e

9 material identified- '

(jl9 in 10 CFR 31.11 'g
| F. Phosphorus-32 F. IsoStent, Inc. ion- F. See item 9.F. ;|

"

. implanted Palmaz- Di
E Schatz Balloon- I

",

{ Expandable IsoStent g) [
'

q with Delivery
o System. / ;p

9 Ng j ;|
h~ Di

Q bl 2|
~

q fl ') 2:Jc o V/
-
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||
*

Ucense Number g
s 21-12275-02 El
3 MATERIALS LICENSE Docket or Rderence Number g!
y SUPPLEMENTARY SHEET 030-02115 E
5 E

3 Amendment No_, 73 E,

3 E
3 E
3 E
i E
3 9. Authorized Use: g
*

Ej A. Medical use described in 10 CFR 35.100.
E

3 E"

g B. Medical use described in 10 CFR 35.200. g
3 E'

3 C. Medical use described in 10 CFR 35.300. g
4

Ej D. Medical use described in 10 CFR 35.400. g
3

Ej E. In vitro studies.'

E
3 E

'

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

3 E

CONDITIONS g
4 5
y 10. Location of use: 1521 Gull Road, Kalamazoo, Michigan. j,

B 8
11. Radiation Safety Officer: Tim TenCate jg

! 12. Licensed material listed in Item 6 above is only authorized for use by, or under the ![ supervision of, the following individuals for the materials and uses indicated: j
Authorized Users Material and Use

A. Gary L. Bowman, M.D. 10 CFR 35.100, 35.200 and 31.11. |
. -

|B. John W. Copenhaver, M.D. 10 CFR 35.100, 35.20G, 35.500 and 31.11.
'

C. 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, 3'5.500 and 31.11. f,
,

E. Arthur Gregory Laurell, M.D. 10 CFR 35.100, 35.200, 35.500 and 31.11. |
F. James R. Dolan, M.D. 10 CFR 35.100, 35.200, 35.300, 35.400, |35.500 and Item 6.F. ,

,'

iG. Geoffrey A. Wardwell, M.D. 10 CFR 35.100 and 35.200. g ,

E

E |,

E i

__@_5WM M E M M_({Y _(M M ?_M M M ? # # 5 ? ?- ??# $ - - -

ihnted on recycled p.erer

'
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g Lwense Number g
:e 21-12275-02 E:q MATERIA 1 S I.lCENSE Met or Reference Numter (;a SUPPLEMENTARY SHEET 030-02115 E

,

9
E

s Amendment No. 73 E
9

E
Ej E

:9
E

9
E:q authorized Users Material and Use E

B
E,g H. N. Warn Courtney, M.D. 10 CFR 35.100, 35.200, 35.300, 31.11 and Ey item 6.F.
E

9 8
y 1. Richard R. McConnell, M.D. 10 CFR 35.100, 35.200, 35.300 (excluding g
g iodine-131 for thyroid carcinoma), 35.500, g
y 31.11 and Item 6.F.

E
a

5j J. Edwardo R. Crotte, M.D. 10 CFR 35.100, 35.200 and 31.11. g
9

E
g K. David Tague, M.D. 10 CFR 35.100, 35.200 and 31.11. p
a

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

E.j M. Thomas McCormick, M.D. 10 CFR 35.100, 35.200, 35.500 and 31.11. g
a

Ej N. John E. Francis, M.D. 10 CFR 35.200 (limited to cardiovascular g
g clinical procedures). g
5 0. Kenzo Kawamura, M.D. 10 CFR 35.200 (limited to cardiovascular |
g clinical procedures). g
5

P. Dennis P. Burke, M.D. 10 CFR 35.100, 35.200 and 31.11. |
'

Q. William B. Campbell, M.D. 10 CFR 35.200 (limited to cardiovascular |8
g clinical procedures).

g
3 R. Umakant S. Doctor, M.D. 10 CFR 35.200 (limited to cardiovascular !j clinical procedures). |
! S. Yoo Sup Hwang, M.D. 10 CFR 35.400. E
e

E
3 T. Khlid Altaf Mian, M.D. 10 CFR 35.200 (limited to cardiovascular N
"
: clinical procedures). E
5

E |
:5 U. Evalt Ayerdi, M.D. 10 CFR 35.200 (limited to cardiovascular E |j clinical procedures). |
3 V. Stephen L. Peck, M.D. 10 CFR 35.200 (limited to cardiovascular E

clinical procedures).
3j E !
3;

E l
3j E !a, is i

j

I9 J E ;
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PAGE 4 OF G PAGES g
g License Number g
s 21-12275-02 Ey MATERIALS LICENSE Docket or Reference Number (g SUPPLEMENTARY SHEET 030-02115 Es

E3 Amendment No. 73 E
5

E
! t

E i5
la E !

E iy Authorized Users Material and Use
E

B
Ey W. Robert J. LaPenna, M.D. 10 CFR 35.200 (limited to cardiovascular Ey clinical procedures).
E |B
E -y X. Benjamin A. Perry, M.D. 10 CFR 35.200 (limited to cardiovascular E |g clinical procedures).
E4
E !I Y. Robert H. Jongeward, M.D. 10 CFR 35.100, 35.200, 35.500 and 31.11. g |

g

9 s 1
y Z. George J. Balogh, M.D. 10 CFR 35.100, 35.200, 35.500 and 31.11. i '

3
Ey AA. Robert B. Davis, M.D. 10 CFR 35.100, 35.200, 35.300, and Item 6.F. g

BB. Katherine Gadwood, M.D. 10 CFR 35.100, 35.200 (excluding generators) | 1

y and 31.11.
g*
E Ij CC. Charles Gregory Hodgman, M.D. 10 CFR 35.100, 35.200, 35.500 and 31.11.
g*j DD. Janos Gellert, M.D. 10 CFR 35.200 (limited to cardiovascular E

y clinical procedures). y
g

| EE. John A. Azevedo, M.D. 10 CFR 35.200 (limited to cardiovascular !
g clinical procedures). j
| FF. Sharma Saith, M.D. 10 CFR 35.200 (limited to cardiovascular | I
y clinical procedures).

g )
5

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

HH. Bruce D. Goethe, M.D. 10 CFR 35.100, 35.200 and 31.11.
3 II. Patrick A. Sorek, M.D. 10 CFR 35.100, 35.200 and 31.11. Es

E
JJ. Susan J. Phelps, M.D. 10 CFR 35.100, 35.200 and 31.11.

5 KK. David Lynn Keedy, M.D. 10 CFR 35.200 (limited to cardiovascular E

? clinical procedures). E
1

$ |
E 15 LL. Douglas J. Wunderly, M.D. 10 CFR 35.200 (limited to cardiovascular .E

4

clinical procedures).
|

3 MM. Jonathan Levi, M.D. 10 CFR 35.200 (limited to cardiovascular E

| clinical procedures). |*
- 5
W

E

| DV ! i
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NRC FORM 374A U.S. AR REGULATORY COMMISSION PAGE 5 OF 6 PAGES
;g License Nw aber gi
:q 21-12275-02 El
;g MATERI ALS LICENSE raket or Reference Number g{
g SUPPLEMENTARY SHEET 030-02115 E!

:s E!
19 Amendment No. 73 E|:B

E
;9

E
;!

El
:s E
;g Authorized Users Material and Use E
'E E'

y NN. Jim Chul Kim, M.D. 10 CFR 35.300, 35.400 and Item 6.F.
E

a $
j 00. Heung (Henry) Shik Shin, M.D. 10 CFR 35.300, 35.400 and Item 6.F. 5
'M E
!g PP. David G. Brachman, M.D. 10 CFR 35.300, 35.400 and Item 6.F.

E
;6

E
.g QQ. Marc Bernstein, M.D. 10 CFR 35.200 (limited to cardiovascular y
;g clinical procedures).

E
'E Eig RR. Anthony King, M.D. 10 CFR 35.200 (limited to cardiovascular E
,3 clinical procedures). g
'M E:g SS. Alicia Williams, M.D. 10 CFR 35.200 (limited to cardiovascular g
;g clinical procedures). j

TT. Antonio P. Carrillo, M.D. 10 CFR 35.100 tr.a 35.200 (limited to
.g cardiovascu ar clinical procedures). g

UU. Ramon Raneses, M.D. 10 CFR 15.200 (limited to cardiovascular !-

clinical procedures). jy |

| VV. Joel H. Reinoehl, M.D. 10 CFR 35.200 (limited to cardiovascular !
:g clinical procedures). j
j |WW. Thomas Winn, M.D. 10 CFR 35.100, 35.200, 35.300 and Item 6.F.
3 13. The licensee will establish and implement model precedure for radiation safety | !
:: during implant therapy that was published in Appendix Q to Regulatory Guide 10.8, ; |8 Revision 2.
3 g |

-
i3 14. The licensee shall maintain records of information important to safe and effective $3 decommissioning at the address in Condition 10. per provisions of 10 CFR 30.35(g) *

3 until this license is terminated by the Commission.
a ;

-

3 15. In addition to the possession limits in Item 8, the licensee shall further restrict $3 the possession of licensed material to quantities below the minimum limit specified *
3 in 10 CFR 30.35(d) for establishing decommissioning financial assurance. "
3 E
3 E |
3 E
3 E
3

E|3
E|3 E '

,

$ oV7 || .3 m;s33 \ - E
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hPAGE 6 OF 6 PAGES
lg License Numtwr

9 21-12275-02 0
g MATERIALS LICENSE Ikdct or Reference Numter g!

3 SUPPLEMENTARY SHEET 030-02115 EI
3 E

3 Amendment No. 73 {
3 El
5 E

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

3 6
y A. Application dated March 20,'1990; and. g

M E
B. Letters dated May 25,1990 (with attachments), July 3,1990 (with enclosures), g4'

October 17, 1990 (with attachments), December 11, 1995, and July 5, 1996. gy
s E

5 E i
'

3 E

s E 1

B E i

! E l
3 E l

# E 1

5 E I

B E

B E

s E

R E
I

3 E

s E i
s E !

B E

i s
a 5
' '

| 1

s O
3 E

3 E

3 E

s E

B E

s FOR THE U.S. NUCLEAR REGULATORY COMMISSION N

3 E

B E

N E

2b6!f6
'

By j /WDate , .

g [ [ Nuclear Materials L'icensing Branch, Region III [
DV h
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: (FOR LFMS USE) RECEIVEDO : INFORMATION FROM LTSBETWEEN: I --------------------

JUL 2 21996LICENSE FEE MANAGEMENT BRANCH, ARM PROGRAM CODE 02120
Q , REGIONAL LICENSING SECTIONSAND STATUS CODE: 0

REGION III: FEE CATEGORY: 7C
: EXP. DATE: 20000731
: FEE COMMENTS:

Q DECOM FIN ASSUR REGDT N----~ ----~~
::::::::::::::::::::::::::::::::::::::

LICENSE FEE TRANSMITTAL

A. REGION
|

1. APPLICATION ATTACHED
O APPLICANT / LICENSEE: BORGESS MEDICAL CENTER

RECEIVED DATE: 960710 tiDOCKET NO: 3002115 ,. :
. CONTROL NO.: 301576 ? -O' LICENSE NO.: 21-12275-02 ~

,

ACTION TYPE: AMENDMENT // '
'

o ' "' W II^'."3 88'

CHECK N0 - ffM ;i

i 3. COMMENTS
O cn

SIGNED _ u
DATE X "___ __-- _--| __

Q B. LICENSE FEE MANAGEMENT BRANCH (CHECK WHEN MIL STONE 03 IS ENTERED /__/)

__[h_ _ _ _ _ __ _ f_ fI_k _ ____ _ _ _ __ _ __ _ _ ___1. FEE CATEGORY AND AMOUNT:

O 2. CORRECT FEE PAID. p/ PLICATION MAY BE PROCESSED FOR:
AMENDMENT '----y~~~~~~~
RENEWAL,

LICENSE "_-~ - :__---
O

__ __ __

3. OTHER
__________________________________
................................ -

Q SIGNED I,
DATE ::[ _-~2 f f $_"___"_ :_- _-~_"

O Log ___p L_U_ X .___-._
Remitter __
Check No._7

_ _ ______
. **

O __ _

Amount _____ __________

Fe e Catego ry _ _ _ _C_ __ _ ___ _ _
Type of Fee _____d_O _______

Date Check Rec'd__7 _____

tt r :::::_ _ :::::O
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Ihngen Medseal Centes [ Memiwr vl' -

1521 Gull Road htert of 5r 1mcph
Kulamwn Michspo UNM)|-164 licalth M us m. Im .
\ ticphone b it> 22t>-7( N M Ann Arinor. Ma ldcan

BORGE55
Medical Center

July 5,1996

UNITED STATES NUCLEAR REGULATORY COMMISSION
Region lil, 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, discussed this matter with you on July 3,1996. In accordance with
your conversation. we are faxing this amendment letter so that vou may assign it for
review while the fee division oerforms 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 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 untilits 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 manufacturer's instructions and the outline
enclosed for your review. These are not teroporary 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.

RECEIVED
JUL 101996

REGION III3
.



O O
|

|

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

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

ltem 5-7 Radioactive Material and Use l
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 10.4 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 Coronary Artery Stents
item 12.1 Quality Management Program P-32 Stent Program i

|

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.

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

amendment.

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

Gordially, i

(AAAt
Gary Beaulac I

Vice-President, Ambulatory Services j
Borgess Medical Center

|

I
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Borgess MedicalCenter
21 1227s42 amendment request
1996

P 32 Storst Program Only
RADIOACTIVE MATERIAL AND USE

Ite m 6 Ite m 6
Byproduct Material Amount Purpose

Picase add to our existing authorized materials:

P-32 " Palmaz-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. -i

,

RADIATION SAFETY PROGRAM RESPONSIBILITY

llem 7.1
Authorized Users Materfala |

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

stent placcment program will be supervised by one or more of these physicians listed |
below.

|
l

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 license. <

i

Item 7.3 No.chmage

Radiation Safety Officer

Tim Tencate
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Borgess Medical Center
21-12275-02 Amendment Request
1996

PERSONNEL TRAINING PROGRAM l
for P-32 Stent Placement i

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.

2. Physical appearance of the P-32 stent and proper handling procedures

3. Potential hazards associated with the P-32 stents.

4. Appropriate radiation safety procedures.

5. The licensee's in-house work rules. l

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

7. Appropriate response to emergencies or unsafe conditions.
1
'

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 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.

- __ _ _ _ _ _ _ _ _
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Borgess Medical Center
21-12275-02 Amendment Request
1996

|

i

P-32 Stent Program Only
EQUIPMENT LIST I

'

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.

1

I

Dose Calibrator
l

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.

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.

-., , . - _ . _ .
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I Borgess Medical Cs;.ter
i 21-12275-02 AmendmerJ Gequest
i 1996
4

P-32 Stent Program Only
i

PERSONNEL MONITORING PROGRAM
' Item 9.4

i
#

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-

j ring badge.

1

All other aspects of our personnel monitoring program as authorized by our current4

license will be followed.
:

!

!
<

.

i
!

I
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Borgess Medical Center
2112275-02 Amendment Request
1996

Item 10.4 Page 1 of 2

RULES FOR THE SAFE USE OF P-32 STENTS
i

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 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.

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 insido of the radiation shield if
possible. If the radiation shield cannot be used, con'.act 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 all 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.
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11. 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.

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

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

14. 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 |n a plastic bag or other
container provided for this purpose.

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

16. 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.

17. 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.

18. 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.
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Item 10.5
EMERGENCY PROCEDURES FOR LOSS OF P-32 STENT

1. NOTIFY: Notify persons 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 and 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 loss 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.

I

l

1
|

1

_ _ _ _ _ . - _ _ _ _ - . - _ - _
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KEEPING AN INVENTORY OF P-32 STENTS

Item 10.11

We will adopt Appendix M.4 " Keeping an inventory of implant 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 list 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 sourcesb] 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 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.

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;0 immediately.

Ecc Ed.ibit 15 for e ;; ple fer ye" sy et te "se_

M-4



._. . . .- -.. .-- -. - . . . - . - ~ . - . . . - - - - - - . . . - - . . . -.- . . .

O O ;
|

!

P-32 STENT LOG
,

Only the following individuals may handle these sources:

Signed RSO Date
Received on

P-32 stents of uCi per stent j

;
'

Number of P-32 stents
Date Time Patient in storage removed transported implanted retumed in stomge Initials

|
,

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

Post-placement survey of room: mR/hr maximum at any location i

Survey of personnel directly involved in placement:

mR/hr Name
mR/hr Name
mR/hr Name q

mR/hr Name
mR/hr Name
mR/hr Name
mR/hr Name

Background radiation level: mR/hr

Survey Meter used: Manufacturer:
Probe type:
Range used: mR/hr

Signed RSO:

-- - - .- - . .. - .-
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RADIATION SAFETY PROCEDURES FOR |
P-32 CORONARY ARTERY STENTS

Item 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 i

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

i

appearance or proper handling of a loose P-32 stent.
1

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.

i

i

1
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'
Item 12.1

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.
1

Patient namei

Patient id number, if available
j

.
'

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"

,

1

j Placement site (arterv)

Activity per stent Ii

Date of placement

Signature of authorized user
for P-32 stents

Date of signature

.

$
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Reference Material for P-32 IsoStent

1
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Appenstix 5,1

Tndnina Gaddettnes the Radistion Safisty
1

The P32 inc6tenta to be used for the IIUS Phase I feasdxhty stdy will have between 0.5 and 1
poi nt phnsphamu*a2 embedded bonesti1he surfhoe of the stent metal. Each stect wit be
crimped onto a balloon angiopissfy catheter, covered with a r, heath and a 1 inch diameier clear
plastic radiation shield will be locked over the distal sechno of the catheter cantaining the stent.

During ibe phans I trial only NRC broad scope license instituims may participate As a remit i

specific radiation traini"6 and headling requirements will very for cach institution.
'

'Ihis uppalix in wiltlau to povide a basic set of safety Guidolinos ibr lho Radiation Safvty
Of5cer (RSO) to use in trainiaz nach investi paur.t

1. Device Tracidng
,

Each radioisotope stent must be tracked fiom the bme it arrives at the institution umilihe ,

patient is discharged F.nch RSO should instuct the mycstigator as to te ,,vr te

institutional proiocols for radioactive source trackmg

heh radioisobps etent must be stored under lock and key with restnetal acceu. *lhe RSO i
'

should indruct the investigator as to Ibo appropriate institutional protocols for suci devicet

storage, temoval fbr use, and reham fn aanrnge ofurtM packages

'Ihe RSO should instruct the investi stor as the appropriate imtittitional pntcols for Ibo j8
retum of stout peakagw whks icw been opened. 'Ibe RSO is responsible for ibe dispwal of
tie opuscJ but unum,4 olet eMn6 wandard procedura for 1 pCi of P32. I

i

2. Devnee trenditng ,

I
'lhe Directicas for Use wtuch desenbe the handhag mc1 hods for the stent deliwry synkan will -

be ach4cd la cach stent package. Inc 100 should go our 1he secdon tulow which j
specificaly refers to the steps associated with 1he radiation shield.

Ve1V the postion of the sheeth CNet the Ste'It, inject saltr'e trrougt1 tne winnsite to pcrye tile system ,

anc *o facerse sheett wunzawat. Push the Chtsf end of the nadidkal sWd into the Tuohy-90nii 1

acepter ttled to t*1e gudig wtt rde, U rei tVien the Tudtr-Berstto eeous the redioson shed Need, |
Lu..n the Tuoh@t on the re##on shield and sh the nhmenf rinrMxettre aseembly mer

'

the O Cif echange wtre into the guiding etheter and then to the SM o' the prp*v mV cfileted lesen.
After advancement of the stent defney ayatem mmnw the lock 4Ut C8/Ce hom the back end of the

Istant rinivery system a9d loosen its Tuoty-Borst WNe,

.

1

l

~ . . . . .

. .
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'lhe RSO should instruct the mventigstor to taks 1hc fbilowing precaudoos darfag tic
Procedure.

Make sum e adunce ttw delivery sysemn fears irso the body following looecans of.

the shield Tuohy Bet

Do not remove 1ho radiation diold from owr tw sloot at any time helbre dw delivery.

wifbeter is advanced into tio body. If abc redission shiold accidentally comes locce and tw
distal and of da: delivery systern bowmes unincided, slido the sincid beak mw 1he stest's
location aral ti hten the Tuoby-Busst Ettius on the shield to lock tbo shield down.5

lh not cxarnmc the stunt itself outside of tw radiation shield at any time.e

If de stent deliwry synessa has besa advanced into tw body, but for any reason the stent.

cannot be delivered, rad 1 hack the sesnt delivery catheter until the sesnt is inside Ibe '

radiation slueld, lock down im shield by tightening die shield Tuohy-Horst, return in
device to its .-6 y and return the cycnca packago to the RSO for dispoem!

If the stunt connes off of tio eethotor duo io stest esibobamba, Ibs avertL6akr aboulde

retncyc the stant using standard tochaMiuos. Onoc the sesat is veriewd, it ebonid be placod
isakk of $c radiation shield if possibis, and ifnot the RSO should bc contacted to provido
an appropriau dipal ouutainca. b iuvustigator and other cash 1sb personnel abauld
avoid any direct handling of the baru siunt wiaa thou liussis if Possatic. If act possibio, ttie
wearing of suqpcal gloves should reduce the direct comact dose rue fbr a 1 pCi P32 stat
to less them 100 mreen pcrminutc.

.l. liasiistice Principals

The RSO should provide some :nstnaction to the investigstors as to basics of radioisotopet

emissions. 'IE simuld include 6e following:

W units of radioactivity (e.5. microceries, Rade, roy)e

nw angwt= of natural radioactivity (c.5. bots vs. genuna, half-life, avere6c and peake

pMphoon energy)

b specific attributes of phosphorous 42.=

Dox 10 tissue fx the P32 sicut ' Ibis information will be provided tw IsoStad and is.

enntained in the schmitted paper (Soc App-fir 5.4 ofthis Supplcacat).

Itis anticipated that tw entire training as denrrihnri shove dw=ld take sesural hours to complete.

> , . .

____-
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4

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

i
I

f 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). Thej

|
purpose of this Appendix is to provide a comparison of radiation activities and doses from this

j device as compared other sources of radiation with regard to safety of the health care workers

! involved in the procedure.

i

| The following facts illustrate the extraordinarily low level of radiation associated with the 1.0

f
microcurie radioisotope stents.

Y

| 1. Since the stent comes with a radiation shield that reduces the emitted radiation to a
<

i value approximately equal to background radiation, no health care worker will be

| exposed to any radiation hazard what-so-ever.
4

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
background radiation,1192 afterloaders, Sr90/Y90 afterloaders (Novoste), and the 1 Ci 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.

|

l

(

|

i
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FIGURE L3
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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 ofimpurities
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 I

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

3

;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 j
the stainless steel has been demonstrated thoroughly in the past,

i

In addition, as a result of the experiments at the Forschungzentrum Karlsruhe, kn optimal post
'/mplant 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.

i

s |
! l

|
:

!

'

.. .. . - >



s no Ftm352seman reeg
A
U

Appe:xiix 6

t)cscnytion and Data from Saent Washmp Tests

Although b P32 ion implanted into stents is almost entirely embedd:xt below tbo surthen,
there is a saccle laycr of phor.phorous atoms (approximately 1% of the total activity) en the

| surface which contains b unty P32 which can over be wn. died off to stunt. Albagh
i methily :all uf the P32 is on the cuter surface of the stent winch is cenherWI in the
i artucal wall and net subject to LW puksitial washius wifccts of k bh4 it is important to ;

'

j test a worst case scenario whom both lite cuiside and inside of the stunt are washed.

)
Beteen December 1995 and February 1996 wastung wgmm. cats were conductod ar ibe

i Forschungszentn:m Karisruhe (Fxk), the German research centar where the stents are ico
implanted. 'Ihc cbicct ef thosc experimaets was to develop a stunt washmg process which

,

j wouki remove ruost of the P32 that could possihty come off the sk:nt.
a

| In these exper:ments 13 half' Palmuz-Schatz stents wm iam iniptmtsal witi an average

; activity of 11 pCi . ' Ibis is more than ton timos the activity that will be irnplanted per mm
j oflengtin ta: IRIS Icial.
t

barly experunents showed that the best technique abr reinoving Icachable P32 8tta the
! stunt surface was to ultrasonically wadt the ste:its in U.Wo Nacl solation at 42' C for 15

| mir:utes. Thcee experi:nonts also showed that the washout tanount was independent of
j sterrt P32 activity and ofwhether the stents were expanded. l

.

! The table helow shows for three of the stents which were Erst ultrasonically wa.4ed as
! described above and then washed in a Nacl sohWnn for ft .dm including 38 hours in5

i which shruocic wa.hing ww weed to sneenyt to maximize wubcut. L waskut diarice

i the Nact wrA and the tetal amount washed out in 65 days arc shown. It should be noemd

| luu that in au story, a $1 cat wwld become cacapsulated by tissue in far icss tan 65
; anyt

! titerd NrA Initial 15 65 day Tota 165 day % of the tota 165 day'

i adn. Nacl washout (%) I washest(%) wash out nanovesi b|r
I aSerkstin1 tiNaCl thehdtla115mihintei nointlest

| weehnnt (%) 1 15 min. Ned wash"'"

i K5D 0.9 0.20 1.10 12

K 5.15 0.7 l 0.23 0.93 75
,

| K 3.17 1.3 I U.37 1.37 8o

| Avemes Values 79

| * % total M day washout includes the initial 15 minuie Nacl waeout amount.

'
It should be noted that although there was sorne variasm on the total smeent wadet

out, the post wash amount wu always ignificantly less than 1% and 1he Nacl ultrasonic4

; wash took out at Icast 75 % ofthe removablo P32.
t

4

1
4

|

1 1

,
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lives a less effective washi:!g su:p ushg Alcohol ins: cad of Nacl kept k pm1 wash
washout below 1%. lhis is atman in tic tahic below.

Sterd No. Alcohol Post Alcohol , Total 65 day % of 65 day wash out|

I bokmen wanimet washout (%) remmed by AluAnd
washout (%) (%) wash

_
K 5.l4 e 0.9 0.32

'

l.E2 49
K 5.16 ) 0.2 0.72 0 92 10

| K 5.18 I 0.2 0.52 0.77 26
Avenge Values 'a

IIere itis scen why the Nacl wash is prefixred. Not only is it more effective but it is mom
convietmt in itn removal of wadable P32 from Ibo atent surface.

The table that follows shows Ibc Nacl wash results from the most :ccent batch of full
Palmuz-%hnic skniu wlm A m.thiti== range Gum 7.0 pCi to 30.7 pCi.

Stent No. Secut ActMey | Nacl bolution
(gC3) , washout (%)i

1 K 8.1 7.0 ' O.39 _1
'

K R.2 _ _ 1 . 22.5 , ! 0.$0
'

K 83 22.1 1 0.37
K 8.4 l 1R 2 1 0.37

_

K 8.5 19.8 I 0.44
K 8.6 17.6 1 0.40
K 8.7 8.8 1 0.42
K. E.9 1 11.L i 0.67

A 3.11 9.0 | 0.63
K8.12 ~~30.4 6 037
K 8.13 30.7 ! 0.29 |
K 8.14 10 3 i 0.70 -

TC 2 16 I1 I O.40
'

11 is sical fausu this IVt of full ste that fbe stunt activity is not a factor in 1ho % runovod
during Nacl washing. To keep the snaainmm fxmly nulamt lutow 1% of the totd activity
we have set a quality standani for the IRIS : rial, to not mumpt any attait where the Nacl
wash removes tnore than 2% of the 1otal actSty. This is based on the initial test results
where 15 minutes orNaCl ultrasemo wudess tumuvud more thao 70% ofitie etal activity
fbat could ewr ccme off the sical.

11 dould be noted, that the inessurements for lcng t:rm wastxnt following the Nacl wash
provided ultrasonic wash cycles where be wash slution was in contact with the outer
surface of the stent (where the P32 is ornbedded). This is clearly a very worst ca.w as
implanend stcuts are crnbodded in the arterial wn!! where the culcr surAce is not exposed
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DEPARTMENT OF(adALTH 4L HUMAN SERVICESPublic Health Service

,

\^

%%,
Food and Drug Administration
9200 Corporate Boulevard i

*

RockviNe MD 20060

Ms. h, Jill Schweiger
vice president, Regulatory and clinical Affairn
IsoStent, Incorporated
957 P Industrial Road
San Carlos, California 94070

?

Re: IDE Number G960087,

Palmaz-Schatz" Balloon-Expandable IsoStent* with Delivery System,

Indications for Use: The device is intended to help maintain the
patency of stented coronary arteries.

Dated: April 30, 1996
neecivedi May 1, 1996
HCFA Reimbursement Category: B3

Dear Ms. Schweiger:

The Food and Drug Administration (FDA) has reviewed your
investigational device exemptions (IOE) application. Your application
is 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
a'c an institution after you have obtained institutional review board
( IP.9 ) opproval and submitted certification of IRB opproval to FDA.

Your investigation is limited to three institutions and thirty
subjects.

This approval is being granted on the condition that, within 45 days
f rom the date of this letter, you submit information correcting the
following deficienciest

1. Picose address the following iccuce regarding the clinical
protocol:

a. With respect to study objective A, please identify
specific safety and efficacy endpoints with
definitions for ' acute or subatute effects." FDA
suggests that you include the following: subacute
thrombosis, myocardial infarctien, revascularizatien,
death and neutropenia secondary to ticlopidine. Also,
how is restenosis to be defined? The case report

- _ - .
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forms should be structured to capture the appropriate
information for each of the endpoin:s.

b. For study objective B, what specific radiation safety
training will be provided to the Principal
Investigator (PI) and the catheterization laboratory
staff? Will the deviena ha implanted by the PI only?
How much previous experience with implantation of
Palmaz-Ochats stento is required? What cpocific
radiation safety information will be given to the
patients?

c. The study inclusion criteria do not include clinical
symptoms or syndromes. The case report forms (CRFs)
suggest that patients with unstable coronary artery
dinnasa syndromes such as unstable angina and evolving
eyocardial infarction be included in this Phase I
cafety otudy. The potential synergy of increased
thrombogenicity due to delayed endothelialization in
the presence of un8Ldble plaqued wiLh Lh&whus is
unknown. Since the safety of radioactive stents has
not been demonstrated in any patient population, FDA
believes that the Phase I safety study be completed in
patients with stable coronary artery syndromes to
minimize patient risk. FDA also believes that
stenting should be limited to 1 coronary artery per
patient. Coquential stents covering a lesion length of
up to 26-28 mm is acceptable. In the event of an
unexpected increaue in ths;ombogenicity and subacute
thrombosis, stenting of 2 coronary arteries may place
patients at undue risk. Please revise your protocol
accordingly.

d. 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 Cubmission of Research and Marketing

- Applications for Interventional Cardiology Devices
cerines success as a >20 percent change in luminal
diameter with a final diameter stenosis <50 percent,
how will acute procedural success be documented in
these patients? This definition would require an
initial minimum dianeter stenosis of 70 percent in
order for a procedure to be characterized an a
success.

,
.

.
.

. . . .

.
. 4
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!
e. Please add contrast hypersensitivity as an exclusion

criterion. What level of renal insufficiency will be
excluded to minimize risk for contrast induced renal
failure?

,

l
f. 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 .....".

g. 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 counts 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 radioactive stents is !

|unknown, FDA believes that long-term follow-up at
yearly intervals is required in these patients until
the IDE is closed,

h. Section 2.3.D indicates that ticlopidine will be
administered for.6 weeks post-procedure to minimize
the risk 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.

i. In Appendix A-Section 6, please identify the primary
study endpoints (clinical and technical) and provide
appropriate definitions.

j. 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.

k. 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 conpare the incidence of subacute
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| thrombosis, myocardial infarction, revascularization,
I and death in this patient group Lu similar daLa Ivs
*

nonradioactive Palmaz-Schatz stents?
:

3 1. The labeling indicates that a cardiac surgery team
; will be on standby during stent implantation. Please

modify the protocol to include thic lequirement.
Further, please' provide documentation that surgicali

i standby la availabic at each participating medical
center.

; m. The labeling indicates that MRI is contraindicated for
; 8 weeks after stent implantation. Please specify this
1

in the patient consent ferm,

j n. FDA suggests that the inclusion and exclusion criteria
: be incorporated in the form entitled ' Case Summary
. Form" (Appendix C2) to facilitate patient evaluation
'

and completion of the form. Please list ticlopidine
: as a dischaAyv medication. The section on Site
'

Description (s) / Coronary list the vessel types as"

native and gratt. Please clarity this ciscrepancy
since the protocol includes native vessels only.

o. 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 to include this data and the
measurements to De derived trem tne cata,

q. In Appendix C4, anginal pain is classified using the
CCS scale. Please modify the protocol and all CRFs to
ensure that this classification is used in a
consistent manner.

2. The following modificatione should be made in the patient
consent form:

a. The language in the patient censent form is too
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 person with
an 8th grade education.
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"

b. FDA suggest that the consent form be organized in the
following sections: Introduction, Purpose of study,
Description of Procedures, Follow-up, Risk, and

j Potential Benefits.
t

Please clearly specify the following items: (1) this Ic.,

study involves research; (ii) radioactive stents have
; not been previously used in humans and the purpose of

the study is to determine the safety of theoc devicco
in humans for the first time and; (iii) the use of |

; radioactive stents may involve risks to the patient
which are currently unforeseeable.i

!

'

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

I

The information provided in Tables 1, 2, and 3 is i
e.

uninterpretable as presented to the overage lay |
; person. This information should be explained in

simple text form. The risk section should also
! include known information on the possibility of

.

|; radiation induced coronary artery damage such as long- '

! term fibrosis and aneurysm formation.
!

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

4

You have stated that a washing process removes most ofa.
] the P32 nuL f ully etubedded. Please explain yous-
'

validation process of 1 percent removable activity.
* Also, how is the amount ot removabie activity

routinely monitored?

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

c. A Monte Carlo calculation was donc to estimate the
cose trem the implantec P32 isotope in the stent.
Please provide experimental verification of this
calculation.

d. Please explain how the local institution vill

independently validate the stent's activity befora una
(see page 18, last paragraph)

~ im f
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The criteria for uniformity of activity distribution
e.

over the stent surface is 120 percent.
if this uniformity is along the length of the stent orPicase clarify (
en the surface (or at 0.1 micron depth) .

ff.
There is no mention of correcticn due to absorptionwithin tha implant layer of the stent. Considering
that the ions are implanted at a depth of 0.1 micron

-
please discuse what effect ,

thio abcorption will have
en the dose levels predicted by the Monte Carlocalculation.

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

The following additional deficiencies were noted during the r
_

study can be considered:your application and muct be addrecced before any expaneion of theview of
e

1.
Since one of the Principal Investigators and the
" independent" angiographic core laboratory are located at
the same institution, please explain how this does notrepresent a conflict of interest?

What safeguards are used
to ensure " independent" function of the core laboratory?
Further, since this core laboratory analyzes data formultiple clinical studies, what safeguards are used to
ensure appropriate data set management?
steps will be taken to ensure that For exangle, what

your data set includesdata for your patients only?
tne operating manual In addition, please provide

ror the core lanoratory.
2.

Please address the following concerns regarding the devicelabeling:

a.
Labeling for the device should follow the format
outlined in the Device babeling Guidance
Please revise your labeling as appropriate.(enc 1csed).

b.

Please modify the labeling to incorporate the revisedinclusion and exclusion criteria,
c.

FDA suggests that you consider giving each patient a
device identification card similar to pacemaker
patients indicating that they have a radioactiva neant
and MRI is contraindicated for 8 weeks post-implantation.

- _ _ - - - - - - - - -
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e. The criteria for uniformity of activity distribution
over the stent surface is 420 percent. Please clarify
if this uniformity is along the length of the stent or
en the surf ace (or at 0.1 micron depth) .

f. There is no mention of correction due to absorption
,

lwithin tha implant layer of the stent. Considering
that the ions are implanted at a depth of 0.1 micron,

{
please discuss what effect thic abcorption will have
en 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. !

The following additional deficiencies were noted during the review of !

your application and muct be addrecced before any expansion of the
study can be considered:

1. Since one of the Principal Investigators and the
" independent" angiographic core laboratory are located at
the same institution, please explain how this 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, what
steps will be taken to ensure that your data set includes
data for your patients only? In addition, please provide
tne operating manual ror the core laboratory.

2. Please address the following concerns regarding the device
labeling:

a. Labeling for the device should follow the format
outlined in the Device Labeling Guidance (enclosed).
Please revise your labeling as appropriate.

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

FDA suggests that you consider giving each patient ac.

device identification card similar to pacemaker
patients indicating that they have a radioactiva ar. ant
and MRI is contraindicated for 8 weeks post-
implantation.
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3. Informatic presented in Table 1 (and in Appendix L1, etc.)
suggests that as the 3.0 mm stent expands its length
increases to 15.1 mm. PleaJe explain how this is possible
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

j

authority licensure of the PALMAZ-SCHATZ" Balloon-Expandable 1

Isostent" for the clinical acudy that you are proposing.
Attachment C of the Intravascular Brachytheraphy Guidance i

Document (enclosed) specifies the appropriate NRC cunLacL.

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 Health
Food and Drug Adminictration
9200 Corporate Boulevard
Rockville, Maryland 20850

If you do not provide this information within 45 days from the dca.e 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
doeo not imply that this investigation will develop sufficient safety
and effectiveness data to assure FDA approval of a premarket approval
(PMA) application fut Lh16 device. You may obtain the guideline for
the preparation of a FMA application, entitled " Premarket Approval
(FMA) Manual," from the Division of Small Manutacturers Assistance at

its toll-free number (800) 638-2041 or (301) 443-6597. I

We have enclosed the guidance document entitled "Soonsor's
Responsibilities for a Significant Risk Device Investigation" to help |

Iyou understand the functions and duties of a $ponsor. al*o annin**d
is 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) 443-8243.

Sincerely yours,

/

/ Thomas J. Callahan, Ph.D.
Director
Division of Cardiovascular, Respiratory,

and Neurological Devices
Office of Device Evaluation
Center for Devices and
Radiological Health )

r

'

Enclosures

i

!

I

i
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From: James Smith (JAS4)
To: NCD2.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 exemption
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 I curie. 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, 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 license. 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
include a radiation oncologists, a cardiologist, a medical physicist, and
possibly 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 Af terloading 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.
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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 i

|

|

1

|

.i

i
1

|
|

|

1
J

!

i

l
i

I

1
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- 81 UNITED STATES
a 1#4 S NUCLEAR REGULATORY COMMISSION

' WASHINGTON, D.C. 20555-c001

k- j[g
***** June 4, 1996

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

FROM: Patricia G. Norry, Director -
Office of Administration / '

p,

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 Reaister
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 S( ? vices.

Attachments:
1. PRM-35-13
2. Section 11.7 of the NRC

; Regulations Handbook
'

3. Draft Federal Register
Notice

,

i

i

t

t

4

4

|
|

.
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N1ay 9.1996

Secretary. U.S. Nuclear Regulatory Commission
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 oflength) 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 year." (refer to "Discovera in Radiation for Restenosis,"

presented at Emory University. January Il-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 materials 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 oflength.

r,57P Mcu, i Row San Carlos Cahfornia 94070
v ", 13c.. . % 4 % 591 4479.
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1

The existing regulations do not include Phosphorous 32 and Strontium 89 as a sealed source for

medical therapeutie use; therefore, these devices would be regulated under Title 10. Subpart G.

section 35A00 "Use of sources for brachytherapy." These sources are used for traditional

brachytherapy 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 following reasons:

1) Trainine and Competency Requirements

1.1) Low-activity, beta-emitting stents differ 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 i

brachytherapy sources require extensive knowledge in radiobiology, radiation physics.

and radiation protection. The 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.

1.2) Under the current regulations, any procedure using a source defined under section

35A00 would require the supervision of a certified radiation oncologist. Stents are ,

!
I

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 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 significant cost to each procedure which

would unnecessarily burden the medical system.
s
t

4
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Page 3 0f 4 .

_afety RequirementsS2)

1.ow-activity, beta-emitting stents can be shielded with approximately one centimeter of

plastic material and have shorter half-lives ofless than two months. as compared with other
Thus, as shielded, these materials should not pose a significant hazard to thesources.

public or medical staff. Also note that 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 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' times higher activity per seed,

as well as, the more penetrating photon radiation.

1

3) Facility 1.icensinu 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 utilized 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:

an amendment to 10 C.F.R. g 35 to include a new section for " permanently implanted
1)

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

total device activity will be less than 3 microCuries of beta-emitting isotope per millimeter

of stent length; and, l
,

6

- . - . . - - . - . , -- - . - . - -



__ -.

O (~h
D V*

Pet tmn. Isostent. ine.
Page4of4

|

|

2) a new category of training and experience should be created which requires that the stents

be placed in the patient by a licensed physician who:

2 I) is certified either:

2.1) by the American Board of Radiology in diagnostic radiology with additional

specialization in intravascular radiology; or

2.2) by the American Board ofInternal Medicine with special competence

in cardiology; and

2.2) who has received 8 hours of classroom and laboratory training in the basic handling

of beta-emitting sources.

I appreciate your prompt review and consideration of our petition. Also, since this technology

has a potentially large benent to patients, as well as, the healthcare system, we would like to

request that our petition be considered for an expedited review. If you have any questions or

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

Sincerely,
.

$1E'l du'

Jill Schweiger,
Vice President,

Regulatory & Clinical Affairs

|

.
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Andreas Gruentzig Cardiovascular Center and the
Department of Radiation Oncology of Emory University

Presents

DISCOVERIES IN RADIATION FOR RESTENOSIS
The first intemational workshop devoted to this exciting new field

Course Directors:

ipencer B. King III, M.D. Ron Waksman M.D. Ian R. Crocker M.D.

JANUARY l1-121996
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 ofNew Devices
Economic and Regulatory Issues I

|
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11.7 Petitions eliaible for " fast-track" processing.

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

Inrequests an amendment to the regulations that is obviously meritorious.

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

track" procedure eliminates the usual step of publishing a notice of receipt
fof a petition for rulemaking and inviting public comment on the petition when
i

this additional procedural step is unnecessary. " Fast-track" petitions are i

|

|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
j

expeditious denial of a petition for rulemaking.

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

threshold requirements for a petition, RRDB assigns the petition to the
fappropriate staff office to determine whether the petition is eligible for |

" fast-track" processing. The staff office assigns a contact person to handle

The staff office makes the " fast-track" determination within 10
{|

the petition.

working days.
.

The NRC may consider a petition eligible for " fast-track" processing(c)
:

if it --

(1) Proposes action granting or recognizing an exemption from :

requirements in 10 CFR Chapter 1 or granting relief from restrictions while f

|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;

JUNE 1995
| PETITIONS FOR RULEMAKING 230

i
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(3) Prop (ses action involving an amendment to 10 CFR Chapter I that is

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 issue;

(ii) An increase in NRC efficiency; or
>

(iii) 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 is 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 requirements.in

sections 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.
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[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 requests 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 ik. a new section to

specify training and experience requirements for qualified

physicians responsible for placing radioisotope stents in

patients. The petitioner believes the suggested amendments would |

address an innovative approach for the treatment of stenotic ]
I

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

DATE: Submit comments by (75 days after date of publication).
I

Comments received after this date will be considered if it is
practical to do so, but assurance of consideration cannot be

1

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

!

I.
I

| ADDRESSES: 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,
,

1

DC 20555-0001.

Submit connents to: Secretary, U.S. Nuclear Regulatory j

Commission, Washington, DC 20555-0001. Attention: Docketing and ;

Services Branch.
'r

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. ,

1

FOR FURTHER INFORMATION CONTACT: Michael T. Lesar, Office of
,|'

Administration, U.S. Nuclear Regulatory Commission, Washington, |;
,t .

DC 20555-0001. Telephone: 301-415-7163 or Toll Free: 800-368- .

'

5642, or E-mail MTLONRC. GOV.

SUPPLEMENTARY INFORMATION:
,

Receipt of Petition for Rulemaking
:

The NRC received the IsoStent, Inc., petition for rulemaking

on May 10, 1996. The petition is dated May 9, 1996, and was >

- :

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

i

|

'
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Background

The petitioner states that 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 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

radioactive stents could significantly benefit the healthcare

system and the quality of life of patients suffering from
Therestenosis of the vessel following therapeutic intervention.

petitioner believes, after reviewing existing NRC regulations
that a newpertaining to the medical uses of byproduct materials,

section is necessary to address permanently implanted

radioisotope intraluminal stents. The petitioner states that ,

I

standard coronary stents, 15 millimeters in length, would contain {
'I

less than 20 microcuries (740 kBq) of beta-emitting isotope, and
i

|longer and larger diameter stents for other anatomical sites
would contain less than 3 microcuries of beta-emitting isotope

per millimeter of length.
i

Petitioner's Suggested Amendments ,

The petitioner requests that the NRC amend its regulations

by adding a new section that would be applicable to permanently

3
:
II
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i
I implanted intraluminal stents. The new section would govern

stents that include phosphorus-32 and strontium-89 radioisotope

sealed sources. These sealed sources would have removable

contamination of less than 1 percent of the total device

activity. The petitioner further requests a new section be i

created on training and experience requiring the stents to be

placed in the patient by a licensed physician who--
(1) Is certJ''ed either by the American Board of Radiology

in diagnostic rad. ,-3y 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.
:

l'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:

1. Training and Competency Requirements.

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

Traditional brachytherapy sources have higher activity and ,

!
4 j
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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

defined under S 35.400 would require the supervision of a
i

certified radiation oncologist. Stents are currently prescribed '

i

and implanted by physicians trained in cardiovascular

specialties. Once given required training in the proper handling
i

of these low dose-rate, beta-emitting sources, these physicians

could safely and effectively implant radioactive stents. Access ;,

to low-activity, beta-emitting stents should be allowed to those

physicians who are already certified for stent implantation h

specialties. Requiring the additional oversight of a radiation

oncologist for these stent applications could potentially limit

the accessibility of this technology and add significant cost to

each procedure. Such a requirement would unnecessarily burden

the medical system.

2. Safety Requirehtents.

Low-activity, beta-emitting stents can be shielded with

approximately 1 centimeter 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

5

y g -- - , - ,p- -v



- _ . - -

A
U Om

-
-

.

.

..

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
3 to 10' timesiodine-125 seeds having a 60-day half-life and 10

higher activity per seed, as well as with the more penetrating

photon radiation.

3. Facility Licensing Requirements.

Medical facilities without a broad-scope license also 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, ud 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

6
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and oneboard may be accessed using a personal computer, a modem,

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.
If 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
i

should be set as follows: parity to none, data bits to 8, and

stop bits to 1 (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.
i

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 i

i

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

accessed from the main FedWorld menu by selecting the

" Regulatory, Government Administration and State Systems," then

selecting " Regulatory Information Mall." At that point, a menu :
j

will be displayed that has an option "U.S. Nuclear Regulatory

'

Commission" that will take the user to the NRC online main menu.
i

|
The NRC online area also can be accessed directly by typing "/go {

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

7 |
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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

i 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).
.

If 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
,

i index file listing all files within a subdirectory, with ,

i

descriptions, is available. There is a 15-minute time limit for
,1

FTP access. 'l

Although FedWorld also can be accessed through the World

Wide Web, like FTP, that mode only provides access for ,

I
!

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,
i

Washington, DC 20555-0001, telephone 301-415-5780; E-mail

1 AXD30nrc. 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
i

Information and Publications Services, Office of Administration,

a

8
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Mail Stop T6-D59, U.S. Nuclear Regulatory Commission, Washington |
)

|

DC 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.

Dated at Rockville, Maryland, this day of 1996. i

!

For the Nuclear Regulatory Commission.

)

John C. Hoyle, |
Secretary of the Commission.

|

|

|

|

|

|

!
1

!
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DRAFT Version L3a
|

|

Intravascular Brachytherapy - Guidance for

Data to be Submitted to the Food and Drug Administration

in Support of Investigational Device Exemption (IDE) Appilcations :

i

l
i

i

!
<

Prepared by:
,

i

i

Interventional Cardiology Devices Group

Division of Cardiovascular, Respiratory, and Neurological Devices

Office of Device Evaluation

| May 24,1996

1

:

*
;

U.S. Department of Health and Human Services {
'Public Health Service ;

Food and Dmg t.dministration
Center for Devices and Radiological Health .

t
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Specific IDE Requirements

I. Identify yourself, your center and other centers involved.

2. Identify the radioactive isotope and the method which will be used to deliver the radiation.
Also, specify the manuft er(s) of the soutee and delivery system.

3. Provide a Report of Prior Investigatir,ns (bench, animal and clinical) conducted.with the
system you intend to use in your investig6n.

a. Bench Testing
i

Much of the bench testing may have already been conducted by the manufacturer. A list
of the types of bench testing which FDA believes is appropriate to qualify brachytherapy
systems is provided in Attachment A. Clinicalinvestigators should forward this list to the
manufacturer. The manufacturer may provide this information directly to the investigator
for inclusion in the IDE application. Altematively, the manufacturer may provide the
investigator a letter which allows the investigator to reference appmpriate files within ti el
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 Testine

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; howpver
differences in components and/or experimental methodologies should be noted and an
explanation pmvided as to how such data are applicable to your study. (Awh=nt B
contains a comprehensive intravascular brachytherapy bibliography). Also, state whether
the animal testing was done in compliance with Good L.aboratory Practices (GLPs). ,

These regulations are contained in 21 CFR part 58 GoodIoboratory Practicesfor
Nonclinical Laboratory Studses and may be obtained from DSMA.

I
~9

c. Clinical Experience !
-

t

Pmvide all clinical data available using the radiation source and delivery system you
intend to use in your investigation. Similar to the ammal test results, work done by
others may be referenced but ajustification is needed for how this data is 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 Investinational Plan. Included in your plan should be the
following:

a. Purpose should clearly define:

Name and intended use of the device-

Objectives of the investigation-

Duration of the investigation-

.
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d. Description of the device
1.ist each component of the source / delivery system.-

State the principal and mode of operauon, including a description of how the-

source is centered, if applicable.

If not centered, address the consequences to dose distribution within the lesion*

and vessel.

Specify the therapeude dose (s) which will be delivered to the lesion and provide-

a rationale for the choice of this 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.e., necrosis,
aneurysms, etc.

Specify the source strength, delivered dose, and distance for each dose-

specification. ,

Describe how the therapeude dose to the lesion and the spatial distribution of-

this dose are estimated. .

Describe how this dose and dose distnbudon are validated.-

Describe quality assurance (QA) and radiation safety procedures which will be*

followed at your center, e.g., NRC or state license requirements for reactor-
produced isotopes. Othenvise provide similar procedures for non-NRC i-

sources, as appropriate.

Specify the applicability of any national, state and/or local regulations regarding i*

the use of radioactive substances, and your compliance with these -

regulations. (See Attachment C)

e. Monitoring Procedures
Name and address of the study monitor ,!-

Description of the monitoring procedure l-

., ;

l5. Manufacturine 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. Altematively, a letter granting
Agency access to this information may be provided.

|6. Investicator Acreement

a sample of the investigator's agreementa.

b. name, address, and fax number of all investigators who have signed the investigator
agirement

certification that no investigators will be included in the study until the investigatorc.
agreement is signed

.

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

n n . ,, e.. .u - . .. . ..,. .,-. .. ,, n .,-,,, .,,,, .n ,,, i n c a n,si,c ,,nn e v i , uw n 199r, Pace 5
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Attachment A. Bench Testing
I

I

1. Characterization of Radiadon source -

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

radiation half-life, average and manmum energy (MeV) as appropriate ,

-

activity of the source (curie or Bq)-

source configuration (encapsulation, plating, etc.)*

source uniformity (linear activity)-

dose distribution map (iso-dose'cutves providing three-dimensional rep:esentation 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-

irradiation is perfonned

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 developing practices should be utilized as described in " Reviewers
Guidance for Computer-Controlled Medical Devices Undergoing 510(k) Review").

a description of the testing done to ensure that the calculated dose distribution is
-

-

validated j

2. Biocompatibility of blood contacting mate-rials used in the delivery system (if applicable) . ;

e i

3. Mechanical Intecrity of components used in the delivery system (if applicable) [

4. Stenlity of the source and delivery system

o

e

L
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Attachment C. NRC Regulations and Requirements
Relating to Brachytherapy Treatment of Restenosis

Currently,10 CFR Part 35, Medical Use of Byproduct Material does not pemut 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 exemption from the requirements of 10 CFR 35.400, Use ofSourcesfor
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 quantities not to exceed I curie. These
licensees would be authorized to perfomi 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, for any
reseamh 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 license. Broad
scope licensees should review the 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 frorn the requirements of 10 CFR 35.400, Use ofSourcesfor Brachytherapy. This
application must address the traming 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, Trainingfor Use ofBrachytherapy Sources, or be supervised by o

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 l
wishing to use remote afterloading brachytherapy units may need to address additional
requirements found in Policy and Guidance Directive FC 86-4., Informationfor 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 i
1patient.

Specific questions relating to NRC regulations and requirements may be referred to James Smith,-

301-415-7904
|

|

|

|
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Revision history -- Brachytherapy Guidance
3/11/96 - bibliography development, John, Ralph, Dan

3/15/96 - initial draft to Brachy Team. Tara Ryan |
3/25/96 - draft v 1.2 to Susan Alpen

'

3/26/96 - draft v 1.2 to SCVIR, ACR, ASTRO and ABS ;

5/3/96 - draft v 1.3 reflecting NRC's attachment C and all comments received I

,!5/9/96 - draft v 1.3 distributed
.\

''intravascular Brachytherapy Team
Name E-mait Phone Mail

Andrew Green (AMG) 301-443-8243 HFZ-450,

Anne Roberts (ACR} 301-443-8320 HFZ-450 |

Brad Astor (BCA} 301-443-8243 HFZ-450 .

Bram Zuckerman (BDZ} 301-443-8243 HFZ-450

Dan Spyker (DXS} 301-443-8320 HFZ-450

Dorothy Abel (DBA) 301-443-8262 HFZ-450

Eldon Leutzinger (Leutz} 301-443-1560 HFD-160

Gerald Sokol (Sokol} 301-594-2473 HFD-150 '

John Stuhlmuller* (JES} 301-443-8609 HFZ-450

Lynette Gabriel (LAG} 301 443-8243 HFZ-450 j
Ralph Shuping (RXS} 301-594-1212 HFZ-470

#Semih Oktay (HSO} 301-443-8243 HFZ-450

Shang Hwnag (SWH} 301-443-8609 HFZ-450 i
-

Subbu Subramanian (RCS} 301-443-8320 HFZ-450

Tara Ryan (TXR} 301-443-8243 HFZ-450 I

Tom Callahan (TJC} 301-443-8320 HFZ-450 ,

Wolf Sapirstein (WYS} 301-443-8320 HFZ 450

* 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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UNITED STATES

(
' g NUCLEAR REGULATORY COMMISSION (_

S REGION 111 #
% j 801 WARRENVILLE ROAD V/
%, LISLE, ILUNOIS 60532-4351

.....

JUL 2 31996

REGIONAL TECHNICAL ASSISTANCE REQUEST FORM

,

Date: July 19, 1996

To: Don Cool, Director, Division of Industrial and Medical Nuclear Safety, NMSS
k 7pn

From: hn dera, Chief, Nuclear Materials Safety and Safeguards Branch, RIII

Licensee: Borgess Medical Center

License No. 21-12275-02

O Control No.. 301576 (enclosed)

D Letters dated: July 5, 1996 (enclosed)

D 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. !

D 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.

O Recommended Action: RIII reconuttnds an exemption be granted for the use of phosphorus-
32 for intravascular use by physicians who meet the training and experience criteria of 10 l

CFR 35.940 for brac3nnerapy 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
adequate.

Headquarters Reviewer:
Regional Reviewer: EVELYN MATSON
Reviewer Code: El
Reviewer Phone No.: (708)829-9822 EMAIL: ERM
Request Needed by: 8/31/96 Form TAR-10
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b W.M ATEltlAl,S LICENSE Amendment No. 71 Qc
la

,)

%j; l'ursuant to lhe Atomic 1.ncip Act of 1954. n amended, the Enctpy Reorganization Act of I'n4 (Pubhc Law 93-438). and Title 10. Code of 1;)
#

rederal Regulairons. Chapter 1. Parts 30,31,32,33,34,33,36,39,40. and 70, and in rehance on statements and representations heretofore nude
|C

by the licensee, a license is hereby issued authorizing the hcensee to recene, acquire, possess, and transfer byproduct, source, and special nuclear
5 material designated below; to use such material for the purpose (s) and at the place (s) designated below; to deliver or transfer such mateiial toT

:
persons authorized to recen e it in accordance wah the replations of the appbcable Partis). This hcense shall be deemed to contain the condaions"

j
specified in Section 18 3 of the Atomic Energy Act of 1954, as arnended, and is subject to all apphcable rules, regul,itions, and orders of the fj Nuclear Regulatory Commission now or hereafter in ef fect and to any tondaions spe',.itied beloa.

) N/ M2- $]
"
, '"'ensee il

@ In accordance with letter dated $|
December 11, 1995 5|d l- Borgess Medical Center

3. License Number 21-12275-02 is amended in I! "

i its entirety to read as follows: El
5 2. 1521 Gull Road |

E
!. Kalamazoo, MI 49001 ( bpiration Date July 31, 1995 $|!i

i nel5. Docket or ?Ij Reference No. 030-02'15
3 6. Byproduct. Source, anWor

7, Chemical and/or Physical 8. Maximum Amount that Licensee;j Special Nuclear Material Form .i
May Possess at Any One Time 2|
Under This License ai

.

a -i
Dij A. Any byproduct A. Any A. As needed 2|
wl

w material identified radiopharmaceutical
2|3 in 10 CFR 35.100 identified in 10 CFR 2|0, 35.100
_2|

-

3 B. Any byproduct B. Any B. As needed !!
-,

s material identified radiopharmaceutical
SI

i

@$
in 10 CFR 35.200 identified in 10 CFR $|| 35.200

;|
"15

|j C. Any byproduct C. Any C. As needed 5!
ml

|a material identified radiopharmaceutical$ in 10 CFR 35.300 ;I
$ identified in 10 CFR 2|c 35.300

2|
$ D. Any byproduct D. Any brachytherapy D. As needed |

Di
"

2 material identified sources identified |
@P in 10 CFR 35.400 in 10 CFR 35.400 ~|

"
.

) E. Any byproduct E. Prepackaged Kits E. As needed E|
ti

3 material identified
!

jL., in 10 CFR 31.11 E|s
Di"

a"I
.,

n i

3
g 9. Authorized Use: E'|

"

3 gi

3 A. Medical use described in 10 CFR 35.100. F|

Gs q
3 B. Medical use described in 10 CFR 35.200. 9

ga
y C. Medical use described in 10 CFR 35.300. 2,|

s

E
n t. m i g

f f
DOON <$$00{,3

oscroso 05Us'um Urvsvruswurumu%ausususvwsuviveurwavev v3vmu vivsvrurusveccok};|;
y PDR

,

t.,mu - ,e u .v.n

.

_.

. . _ _ _ _ . . .
- -

-- -- U



gy w u o a e e o e oex
cLgtokwwaresvarussAviwr(_ty=rar:zrrg;: srsgmgqq

__ _ _ _ _ - - - -

*q ,me , m na u s.s f 7tcutuony cewmwon.
'S"' 'd ( l 2 5

'4

d
ue n, ,,um t.e , ~'# ' 9V

pj jM ATEltIALS LICENSEk --
21-12275-02

)
i
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1D. Medical use described in 10 CFR 35.400

E. In vitro studies.
;

|| CONDITIONSi
gA 10. Location of use: 1521 Gull Road, Xalamazoo, Michigan. Y4
p;

| 11. Radiation Safety Officer: Tim Tencate
4

-

( 12. Licensed material listed in Item 6 above is only authorized for use by, or under the4
supervision of, the following individuals for the materials and uses indicated:4

'l Authorized Users %4 Material and Use
d.| A. Gary L. Bowman, M.D.

4
10 CFR 35.100, 35.200 and 31.11. '

.

|
B. John W. Copenhaver, M.D. 10 CFR 35.100, 35.200, 35.500 and 31.11.

| C. J. Alex Gardner, M.D.
10 CFR 35:100, 35.200, 35.500 and 31.11.,

>, -

1 D. Leonard A. Brunette, M.D.
t ~10: CFR 35.100,' 35.200735.500 and 31.11.

E. Arthur Gregory Laurell, M.D. 10 CFR 35.'100, 35.200, 35.500 and 31.11.
.

~

$

j F. James R. Dolan, M.D.
10 CFR 35.100, 35.200, 35.300, 35.400 P| and 35.500. aI

i G. Geoffrey A. Wardwell, M.D.
10 CFR 351100 and 35.200.

.

!
l

H. N. Warn Courtney, M.D. #
10 CFR 35.100, 35.200, 35.300 and 31.11. F1

I. Richard R. McConnell, M.D. N
10 CFR 35.100, 35.200, 35.300 (excluding
iodine-131 for thyroid carcinoma), 35.500
and 31.11.

k.J. Edwardo R. Crotte, M.D. 10 CFR 35.100, 35.200 and 31.11.
hK. David Tague, M.D.

10 CFR 35.100, 35.200 and 31.11.
L. L. Enrique Leguizamon, M.D.

10 CFR 35.200 (limited to cardiovascular p
clinical procedures).

M. Thomas McCormick, M.D.
10 CFR 35.100, 35.200, 35.500 and 31.11.

00p
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Authorized Users
Material and Use

qi N. John E. Francis, M.D.
'i 10 CFR 35.200 (limited to cardiovascular >clinical procedures). P

0. Kenzo Kawamura, M.D.
10 CFR 35.200 (limited to cardiovascular

4 clinical precedures). g
pi P.

4
Dennis P. Burke, M.D.

F)
p10 CFR 35.100, 35.200 and 31.11.

| Q. William B. Campbell, M.D.
1 10 CFR 35.200 (limited to cardiovascular Rclinical procedures).i

4i R. Umakant S. Doctor, M.D. *1
10 CFR 35.200 (limited to cardiovascularI

NI clinical procedures).
h

| S. Yoo Sup Hwang, M.D.
10 CFR 35.400.

p

fT. Khlid Altaf Mian, M.D.
10 CFR 35.200 (limited to cardiovascular hclinical procedures).

d
U. Evalt Ayerdi, M.D.

10;CFR'35.200 (limited'to cardiovascular'

i
' clinical procedures). p

V. Stephen L. Peck, M.D.
| 10 CFR 35.200 (limited to cardiovascular
,

clinical; procedures).
! W. Robert J. LaPenna, M.D. P

10 CFR 35.200.(limited to cardiovasculari

clinical. procedures).
X. Benjamin A. Perry, M.D. q

10 CFR 35.200 (limited to cardiovascularclinical procedures).
Y. Robert H. Jongeward, M.D. g

10 CFR 35.100, 35.200, 35.500 and 31.11. fZ. George J. Balogh, M.D.
10 CFR 35.100, 35.200, 35.500 and 31.11.

AA. Robert 8. Davis, M.D. D
10 CFR 35.100, 35.200 and 35.300.

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

W
CC. Charles Gregory Hodgman, M.D.

10 CFR 35.100, 35.200, 35.500 and 31.11. F
V

D,$!?I '

d.
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IMf Authorized Users Material and Use fn

j DD. Janos Gellert, M.D.
! 10 CFR 35.200 (limited to cardiovascular

-

clinical procedures),1 s !

| %EE. John A. Azevedo, M.D.
10 CFR 35.200 (limited to cardiovascular fl'(

4
clinical procedures). jp ;

1 FF. Sharma Saith, M.D.
i 10 CFR 35.200 (limited to cardiovascular /j |

p |
i clinical procedures). 9
| 14GG. Steven P. Soper, M.D. 10 CFR 31.11. f,

HH. Bruce D. Goethe, M.D. 10 CFR 35.100, 35.200 and 31.11.
I 11.
i

Patrick A. Sorek, M.D. 10 CFR 35.100, 35.200 and 31.11. F'i
i $
; JJ. Susan J. Phelps, M.D. 10 CFR 35.100, 35.200 and 31.11. !"*
i
i KK. David Lynn Keedy, M.D.
!, 10 CFR 35'.200 (limited to cardiovascular

clinical procedures). Fji

pLL. Douglas J. Wunderly, M.D. 10 CFR 35.200 (limited to cardiovascular ,bfclinical procedures).
MM. Jonathan Levi, M.D.

10 CFR 35.200 (limited to cardiovascular /gclinical procedures).
g

NN. Jim Chul Kim, M.D. 10 CFR 35.300 and 35.400. f
00. Heung (Henry) Shik Shin, M.D. 10 CFR 35.300 and 35.400.

PP. David G. Brachman, M.D. 10 CFR 35.300 and 35.400. fI
QQ. Marc Bernstein, M.D. 10 CFR 35.200 (limited to cardiovascular fclinical procedures).
RR. Anthony King, M.D. 10 CFR 35.200 (limited to cardiovascular

clinical procedures).
SS. Alicia Williams, M.D. 10 CFR 35.200 (limited to cardiovascular h>clinical procedures). p

|ATT. Antonio P. Carrillo, M.D.
10 CFR 35.100 and 35.200 (limited to M
cardiovascular clinical procedures).

q
W

9 P. P.\\ f.'/

NLLThMdsi@fMEMMMiMKfM3kTEEJiflNEvra/ELLTa&EffTE.TEsihassas15f1h1>]
,i,



?Sf ???$??5? bh f??WN' ?^*._?' NW { . '?E h * EWNU
M N 0 V M *& }IF)j' ) 5fJOC f cem 3 74 A US.Nb s# TGULATORY COMMISSION 5o, nacos'

Ucense numkr U h

21-12275-02 F1M ATERIALS UCENSE
' ' " ' " " ' " " " ' " '

SUPPLEMENT ARY SHEET
O 2115

p,

Amendment No. 71 p1

I Y

Authorized Users Material and Use )

[ UU. Ramon Raneses, M.D. 10 CFR 35.200 (limited to cardiovascular M
y clinical procedures). b

9

k 13. The licensee will establish and implement model procedure for radiation safety E

f during implant therapy that was published in Appendix Q to Regulatory Guide 10.8, h ;

[u Revision 2. |
. 1

h 14. The licensee shall maintain records of information important to safe and effective k |
t decommissioning at the address in Condition 10. per provisions of 10 CFR 30.35(g) I

'

f until this license is terminated by the Commission. R

15. In addition to the possession limits in Item 8, the licensee shall further restrict

y the possession of licensed material to quantities below the minimum limit specified
i in -10 CFR 30.35(d) for establishing decommissioning financial assurance.
p

D,f 16. Except as specifically provided otherwise in this. license, the licensee shall
E conduct its program in accordance with the statements, representations, and f
f procedures contained in the documents, including any enclosures, listed below, E

h|
except for minor changes in the medical use radiation. safety procedures as provided F

> in 10 CFR 35.31. The Nuclear Regulatory Commission's regulations shall govern d

M[
unless the statements, representations, and procedures'in the licensee's application p
and correspondence are more restrictive than the regulations. d

p

E F

[ A. Application dated March 20, 1990; and Fj
s b;

f B. Letters dated May 25, 1990 (with attachments), July 3, 1990 (with enclosures), !

q October 17, 1990 (with attachments), and December 11, 1995.

$
i
i
1

<3
!
i
5

h,h FOR THE U.S. NUCLEAR REGULATORY' COMMISSION

I 8

1
i

Date / /3 /Wo By x a b w .

a'r Materials Li{ensing Branch { Region III
' / Nu
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July 5,1996
|

UNITED STATES NUCLEAR REGULATORY COMMISSION
Region lil, Medical Licensing Section
801 Warrenville Road
Lisle,IL 60532

4

ATTN: John Madeira

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

!

We respectfully request that this license amendnient be expedited. Tracy King, our
physics consultant, discussed this matter with you on July 3,1996. In accordance with
your conversation. we are faxing this amendment letter so that you may assigILiLfoI
review while the fee division nerforms 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 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 manufacturer's instructions and the outline
enclosed for your review. These are not temporary 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.

RECEIVED
JUL 101996

REGION III"80/$b
,
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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:
!
~

ltem 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 10.4 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 Coronary 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,

.j % b hc
Gary Beaulac
Vice-President, Ambulatory Services
Borgess Medical Center

-_
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porgess Medical Center
' 21-12276 02 amendment request

1996

P 32 Stent Program Only
RADIOACTIVE MATERIAL AND USE

.

t

ite m 5 Item 6
Byproduct Material Amount Purposo

Please add to our existing authorized materials:;

P-32 " Palmaz-Schatz Each stent contains Maintain patency of Balloon.
-

Expandablo isoStent" less than 10 uCi of P-32. stented coronary arteries
(coronary artery stent) Typically each stent

contains 1 uCi of P-32.
i
li

l
RADIATION SAFETY PROGRAM RESPONSIBILITY

-
'

item 7.1
,

Authorized Users Materials
'

i

Those physicians have been selected as users for the P-32 stent program. The P-32:)

6 tent placement program Will be SuperVISOd by one or more of these physicians listed
below.

i James R. Dolan, M.D. !

N. Warn Courtney, M.D.i ;
'

Richard R. McConnell, M.D.
Robert B. Davis, M.D.

, - Jim Chul Kim, M.D. .

'Heung (Honry) Shik Shin, M.D. ' e ~.

j -David G. Brachman, M.D.
j Thomas Winn, M.D. previous request sent to add to license, previously lisled 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 license.i

Item 7.3 No. Change
-

,

: Radiation Safety Officer

Tim Toncate

,

id

h

W

I
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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.

2. Physical appearance of the P-32 stent and proper handling procedures

3. Potential hazards associated with the P-32 stents.

4. Appropriate radiation safety procedures.

5. The licensee's in-house work rules.

6. 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 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.

I
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[3orgess Medical Center '

21-12275-02 Amendment Request
1996 v

,

P-32 Stent Program Only
EQUIPMENT LIST

Item 9.1

F

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
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
j

shipping documents accompanying the stents show agreement of the activity per
stent and the number of stents with the quantity and activity ordered.

j
iPersonnel 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.

;
'

t

I

i
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Borgess Medical Center

!
2112275-02 Amendment Request

|1996
I

..

P-32 Stent Program Only
i-

PERSONNEL MONITORING PROGRAM
ltem 9.4

f

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

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.

.
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; Borgess Medical Center
2112275-02 Amendment Request
1996

Item 10.4 Page 1 of 2
i

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.

1

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

; 5. If the stent delivery system has been advanced into the body, but for any reason
a

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.

j
,

'

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. {

l

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 FJi 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.



.- o o.

Page 2
11. 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.

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

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

14. 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.

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

16. 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.

17. 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.

I

18. 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. '

l

i
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Borgess Medical Center
2112275-02 Amendment Request
1996

Item 10.5

EMERGENCY PROCEDURES FOR LOSS OF P-32 STENT
1. NOTIFY: Notify persons 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 personnelinto the area. ,

.

4. Do not allow any items to be removed from the room until they have been visually
searched ar.d 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.
t

8. If necessary, retrieve allitems and personnel who may have left the room between
,

the time source was lost and its loss 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.

i

t
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Borgess Medical Center
21-12275-02 Amendment Request ;

1996

KEEPING AN INVENTORY OF P-32 STENTS
4

/ tem 10.11

We will adopt Appendix M.4 " Keeping an inventory of implant 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 list of names of those individuals you allow to handle implant \

sources and have them initial beside their names.
j3.

For long-lived sources, draw a map of the storage drawer and indicate the
activity of the source at each storage point.b] For short-lived sourcesthat you store in the manufacturer's shipping coritainer, indicate the i

area in the safe where you put the container. '

sources to the inventory log. Also, be sure to add the
i

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 remove a source, make a record of the number and activity
of sources re'aoved, the room number of use or patient's name, and the time i

and date tbty 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 thenumber 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 ROO immediately.
'

Sec Rhibit 1; Or e -;;mple fer y^" y unnt te use.

M-4 i

i
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P-32 STENT LOG

Only the following individuals may handle these sources:

;

Signed RSO Date
R:ceived on

P-32 stents 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: mR/hr at 1 meter

!
Post-placement survey of room: mR/hr maximum at any location

Survey of personnel directly involved in placement:

mR/hr Name
mR/hr Name
mR/hr Name
mR/hr Name
mR/hr Name
mR/hr Name
mR/hr Name

Background radiation level: mR/hr
1
.

ISurvey Meter used: Manufacturer: '

Probe type:
Range used: mR/hr

,

Signed RSO.
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Borgess Medical Center

|

21-12275-02 Amendment Request
1996 |

'

RADIATION SAFETY PROCEDURES FOR
P-32 CORONARY ARTERY STENTS

Item 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

iprepared 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.

|

1

1
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Borgess Medical Center
21-12275-02 amendment request
1996

Itzm 12.1

i
P-32 Stent Program Only

Quality Management Program

We wi!I 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

Patientid 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 (arterv)

Activity per stent

Date of placement

Signature of authorized user
for P-32 stents

Date of signature

L

!

__.
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Reference Material for P-32 IsoStent
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Amendix 5.1

Trauung Guidelines for Radiation Safety

& P32 bnStents to be used for the IRIS Phase I feaulity study will have between 0.5 and 1
pCi nf phosphomusa2 cmbedded beccant the surface of the steot metal. E.ach ster:t will be
crimped onto a balloon angioplasty catheter, covered with a shea$ atui a 1 inch diame1er clear
plastic radiation shield will be locked owe the distal sechan of ttw: catheter contairting the steot.

During the phar.e I trial only NRC bmed scope license inststations may participate M a remit
specific radiation training and handling requirement:i will vary for caeh institution.

'I1ris app udix is milieu to provido a basic set of safety Suidcunca for the Radiation Safvty
Of3cer (RSO) to use in training each inmtigahrr.

1. Ibice Tracking

Each radioisotope stent must be tracked fium the tme it arrrves at the institution u:rdi the
patier.t is diu: barged. Dr.h RSO should instruct the investgator as to the approprsate
institutional protocols for radioactive source tnckmg

&ch radicisotope ttent must be stored under lock and key with retncted acocu. lhe RSO
slald instruct the investigator as to the appropriate institutiond protocols for such device 1

storage, remont for use, sed retum fn strrage ofunopened p:ckages.

'!he RSO should inctruct the investigator as t% approprist= imtititional protocols for the
retum of stent poaages which inw been opext. & RSO is responsible for the dir.pwal of

|d2e etw.ned but unum 1.txt . wording to e4andard prowfuren for 1 pCi of P32. i

.

2. Deuce uand1rng

The D:rechens for Use which desc be tiu handling mcbods for the stent deliwry syytun will
be mcludcd in cach st=:1 package. Atte KM> shoula go over 1bc sectica tn: low which
speciScally refers to the steps associated wit tte radiatun shield.

Venry the coscon er tne sheath cr.'er the stent. Inject sanric trrevgri t >e vivaus tu pt;rge tr,e system
and to factl. tate sheatts witn3rawa(. Push the distaf end cf the audistbl 6Wd into t'e Tuohy-Boref
acapter tted to the gudts wtf rden,11 te:i t'ytten the Tutry-Dcrat'.o occute the raciation ohcid Not.,
%.< the Tuohy Borst on the redation shield and edw tv r. hrs,* hod rfrv,t)htsDwr assembly cwr
the O C14' cu:hange wire into the guiding cr. heter are then to the See o' the pmm s@ dilated lesen.
Mer s$1:ncement of the stent derivery system femaw! the lockout cesce from the beck.end of the
sinn' del ve<y sys'em and loosan its Tuohy-Borst Yehe,

i.

.

.mo

I
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De RSO should ins:rud the mvestigator to take the following precautions dming the
procedmu.

Make scr: to adunce the deliwry sv4cm fonvard into the body following looscuing of*

the shield Tuohy Borst

Do not remow the radiation : Gold hm over be stent at any time befom the delivery
.

uttbeter is advanced into &= body. If the radiation abicld occidenti!y cornes locte .md the
distal aid ofifu delivery systero ba.cmes unshicided, elido the sbicld book over the etad's
location and tight:n the Tuoby-Buist Gttius on the 4*cid so lock the ahiz!d dow.

Do not cxamme the stent itself outside of Ibe radiatiort shield at any tune.
*

If the stant delivery sydan hac b*n advanced into he body, but for any ressoo the stent
.

cannot be delivered, pull hack tbc stent delivery catheter until the stent is inside the
radiation shield. lock down fbe shield by tightening the shield Tuchy-Borst, return the
device to its package, and return the opened packago to 6e RSO for disposal.

If the ste:zt comes ofref to cathotor due to start anbohzation, the mvertigster shoofd
.

rctncyc the stent using standard techniques. Once the stset is retrimi, it chould N pisecd
lu>ide of ic Jadiation shield if possible, and ifnot the RSO should be ocntacted to provido
an apprupriak; dispusal voutsinca. L iuwstigator cod otfer cath lab perxonel should
avoid any direct handling of the buu sicut with as:u liugasifpossi%;. Lf act possibic, te
wearing of surgical gloves should reduce the direct comact dose ate for a 1 pCi P32 stent
to kss then 100 mrem pernicute.

3. Radiation Principals

ne RSO should provide some instruction to the invedigators as to basics of rzdioisotope
emissions. This should imlude tbe following:

The units of radioactivity (e.g. microCmies, Reds, diy)
-

h egwis of natural radioactivity (e.5. bets n gamma, half-life, awrage and peak
*

particle /photrvi energy)

The specific attributes ofphosphorous-32.=

Dose to tissue far the P32 stent This infmnation will be preided by IsoSte::t and is
.

contained in the suhnnttM paper (See Apperxfix 5.4 of this Supplemcat).

Itis acticipated that 6e entire training as dextihort shove dould take several hours to coa:plete.

I

_ _ . . . . . .
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o'1edtCAPPENDIX L3

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

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 cenainly 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
background radiation, I192 afterloaders, Sr90/Y90 afterloaders (Novoste), and the 1 Ci 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.

d
|
|

. .
. _
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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 stmeture 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 ofimpurities

,

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 firstmonolayer of the substrate.

In vitro experiments carried out both at the Forschungzentmm 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 biocomp tibilit
the stainless steel has been demonstrated thoroughly in the past.

, a y of

In addition, as a result of the experiments at the Forschungzentrum Karlsruhe, an optimal postI
j 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 ofmuch 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.

i

i
-
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Appendix 6

i)cscnption and lists frem Stent Wastnng Tests

Although itx P32 iors implanted ints stents is almost entirely anbedded k!ow tbc snrtke,
there ic a r.iegic lap:r ofphosphonma atoms (approximatdy 1% of the tntal scfivity) en the
surface which contains the unty P32 which can over be washed off te stent. Although
evaiti411v all uf the P32 is on the cuter surface of the stect winch is embedded ivi the
arterial wall and net subject to lla: pokmtial waaldug effects of the bkwd, it is important to
test a worst case scenario where both te curside and insade of the stent are washed.

Between Droec2cr 1995 and Febmary 1996 watung expenments were conducted at the
Forschungszenfrum Karlsruhe (Fxk), the Octman research center where the stents are ion

!
iroplanted. 'Ihc objectof tim::sc cWorknocts w s to develop a stent waemt process widch

)would remove :nost of tb P32 thatcould possibly come off the st t. '

In thne exper:=2ents 10 half Palmaz-Schate stents wrm het inejit.uercal with ari averace
activity of 11 pCi ' Ibis is more than ten times the activity that will be e"mplanted per mm
ofIcagtb in das IRIS trial.

I
<

terly c:grriments showed that the tx:st technique for tuncving Icachab!c P32 fnu the
stent surface was to ultramnically wash the ste:tts m U.Wo Nacl sol.stica at 42* C rer 15
mim:tes. These experiments also showed that the wasbout zmount was independent of
stent P32 acinty and ofwhether the stents were expanded.

'The taNe below shows for tree of tin stents which were fnt ultrasonically washed as
described above and then wa6ed in a Nacl schrtkin for 65 days including 331, curs in
which ultruocie wuhks wu vu:d tc. smmpt to ruaximize wuhect. L wnhout dwing
tk Nacl wc_nh ar.d the tetal amount washed out in 65 days are shown. It should be noted
bere titat in nu atery, a stent would beco:nc cocapsulated by tissue in far less than 65
days.

Stent No, Initial 15 l 65 day , Total 65 day % of the total 65 day
Imin. Na0 washout (%) washout (%) wash out removed by

solutiou afterinitial km NaC theinitial15 minute'

weehreit (%) 1 M m ht. Sehrtion Ns0 wash
K 5.13 0.9 0.20 1.10 32

L K 3.15 0.7 1 0.23 0.93 75
l K 3.17 1.3 037 1.37 80

Avemge blues 79
.

* 'Ib tatt! 65 day washout includes t'w initial 15 minute Nacl wz.4 cut amount.
1

It thould be noted that although there was some variation on the total smccat wehed
out, the post msh amount was always significmtly less than 1% and 1he Nacl ultrastmic
wash took out at least 75 % of the remonblo P32.

1

:

i
|
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Even a less effective washing E7 using Alcohol ins: cad of Nacl kept tic }xml wash3

4

washout below 1%. lhis is seen in Ibc tahic telow.

"
Secrd No. Alcohol Post Alcohol Total 65 day , % of 65 day wash out,

bokalen washant washout (%) remtned by AitzAd
'

; l wadmut(%) i (%) wasit |
K 5.1 A b 0.9 032 f.82 49

,

j
.

K 5.16 i 0.2 0.72 0.92 10
| K 3.18 1 0.2 1 0.52 0.77 26 (

Average Values,

7J!

!
}Icte itis som why the Nacl wash is p:eferml. Not only is it more effective but it is more
c.oostunt in its romoval of wsAaW P32 from k stent surface.

:

; ne table that follows shows the Nacl wash results from the most recent batch of full'

Puhnux-Sisau shs:w wl==e b m.6 sties range Gum 7.0 pCi to 30.7 pCi.
i 9

; Stent No. Secut Activity ( Nacl Solution
j ( Ci) washout (%),

; K 8.1 7.0 ' 039
4 K R.2 22.S 0.50
i K 83 22.1 037
) K 8.4 l 18 2 037
i K 8.5 19.8 1 0.44
} K 8.6 | 17.6 1 OA0
f K 8.7 8.8 0A2

1 A 5.9 l ll.1 0.67
4 A 3.I1 9.0 1 0.63
-

K8.12 30.4 037
j K 8.13 30.7 1 0.29

-

i K S.14 10 3 i 0.70
i 1

i U R ir, it t 0 40
'

: '

'

|

i 11_inlext faviu this Ivt of full % that Ibe st:st activity is not a factor irt the % removod
j

during Nacl washing. To kocp &c 2rtaaimum lan17 wuoletINtow I?* of the total activity )0

we have sct a quality .eandarti for the IRIS trial, to not acceg any stwt whcre the Nacl
wash removes more thm 2% of the total actSty. His is basai on the initial test results
where 13 minutes ol' Nacl ultrawroc wanhing itnuuveni more thao 70% ofIbc sotal activity
that could ever ccme olilhe sit:nt

It should be noted, that tue measurements for lcng trm wusbout following the Nacl web
prended ultrasonic wash cycles winne 1be wash .$olution was in contact with the outer
scrface of the stent (where the P32 is cembedded). This is clearly a very worst cam as,
itsplaatc4 stcuts arc calbcdded in tbc arterial wall where the culcr surfkcc is not exposed

i

I
i
i

i
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to blood flow. What is mar:. de entire stent divuki k=ce ca apulated wM tissue
within a few days crimplant, even further reducing the % of192 wash out.
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food and Drug Administration
9200 Corporate Boulevard
Rockville MD 20850

i

Ms. A. Jill Schweiger
Vice President. Regulatory and clinical Affairn
IsoStent, Incorporated
907 P Industrial Road I

San Carlos, California 94070
;

J

Re: IDE Number G960087
Palmaz-Schatz" Balloon-Expandable Isostent" with Delivery System
Indications for Use: The device is intended to help maintain the

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

-

neccived 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 application
is conditionally approved. and you may begin your investigation, using I

a revised informed consent document and a revised study protocol which
1correctc deficiency number 1-R. This investigation may be conducted

at an institution after you have obtained institutional review board
!

(IRE) approval and submitted certification of IRB opproval to FDA.
.

Your investigation is ;imited to three institutions and thirty
subjects. i

i

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

9

1. Pleasc address the following iccucc regarding the clinical
protocol: '

With respect to study objective A, please identifya.

specific safety and efficacy endpoints with '

definitions for '' acute or subacute effects. " FDA
suggests that you include the following: subacute
thrombosis, myocardial infarction, revascularization,

i
;
; death and neutropenia secondary to ticlopidine. Also, '

how is restenosis to be defined? The case report

!
!
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i Page 2 Ms. A. Jill Schweiger-

'

forms should be structured to capture the appropriate
information for each of the endpoin s.

,

b. For study objective B, what specific radiation safety,

training will be provided to the Principal
Investigator (PI) and the catheterization laboratory
staff? Will the davican ha implanted by the PI only?
How much previous experience with implantation of
Falmaz-Schutz stento is required? What cpecific

; radiation safety information will be given to the
'

patients?

i c. The study inclusion criteria do not include clinical
symptoms or syndromes. The case report forms (CRFs)
suggest that patients with unstable coronary artery

[ dinease syndromes such as unstable angina and evolving
j myocardial infarction be included in this Phase I

cafety ctudy. The potential synergy of increased
thrombogenicity due to delayed endothelialization in

j the presence of umstable plaques with th wudsus is
unknown. Since the safety of radioactive 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 also believes that
stenting should be limited to 1 coronary artery per
patient. Sequential stents covering a lesion length of
up to 26-28 mm is acceptable. In the event of an
unexpected inci, ease in ths;ombogenicity and subacute

thrombosis, stenting of 2 coronary arteries may place
patients at undue risk. Please revise your protocol
accordingly.

d. Please justify inclusion of patients with only a 50
percent diameter coronary artery stenosis. Must these
patients also present with clinical symptoms in order
to qualify for inclusion? Also, given that FDA's
ouidance for the Cubmission of neeearch and Marh3 ting
Applications for Interventional Cardiology Devices
defines success as a >20 percent change in luminal ,

diameter with a. final diameter stenosis <50 parcent,
how will acute procedural success be documented in '

these patients? This definition would require an
initial minimum dianeter stenosis of 70 percent in
order for a procedure to be characterized an a
success.

_ _.
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| Page 3 - Ms. A. Jill Schweiger
!

! Please add contrast hypersensitivity as an exclusione.

j criterion. What level of renal insufficiency will be
i excluded to minimize risk for contrast induced renal
I

,

failure? I

:

If. Although less than lo nanocuries of P32 are expected i

to leech out of the stent based on the data in I
! Appendix L6, lactating women should be excluded.
| Please revise exclusion criterion (n) to read |
| " Pregnant, lactating and women of childbearing
| potential .....".
i

g. Section 2.2.G states that patients will complete
!evaluations at the following intervals: pre-procedure, ;

l immediately post-procedure, and at 1, 6, and 12 months i

| post-procedure. Appendix A indicates that patients
| will have white counts 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 radioactive stents is
! unknown, FDA believes that long-term follow-up at

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

j h. Section 2.3.D indicates that ticlopidine will be
administered for 6 weeks post-procedure to minimize

| the risk 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.

|
i

| i. In Appendix A-Section 6, please identify the primary
i study endpoints (clinical and technical) and provide '

! appropriate definitions.
!

| j. 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.
| |

k. In Section 8, Appendix A, please identify the criteria
to be used to determine that there are no l

unanticipated adverse device effects within the first
| 30 days following the 30 procedures. For example, are
I you going to compare the incidence of subacute

1

. _ _-. . - , _ . _ _ __ _ - - - _
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Page 4 - Ms. A. Jill Schweiger

thrombosis, myocardial infarction, revascularization,
and death in this patient group Lu ulmilar data fut
nonradioactive Palmaz-Schatz stents?

1. The labeling indicates that a cardiac surgery team
will be on standby during stent implantation. Please
modify the protocol to include this requirement.
Further, please provide documentation that surgical
standby la availabic at each participating medical
center.

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

n. FDA suggests that the inclusion and exclusion criteria
i

be incorporated in the form entitled " Case Summary
Form" (Appendix C2) to facilitate patient evaluation
and completion of the form. Please list ticlopidine |

a discharge medication. The section on Sitead

Description (s) / Coronary list the vessel types as
native and gratt. Please clarity this ciscrepancy
since the protocol includes native vessels only.

Please modify the CRFs to include follow-up foro.
ticlopidine induced neutropenia,

p. The protocol' indicates that IVUS measurements will be
made at the time of cardiac catheterizaticn. Please
modify the CRFs to include this data and the
measurements to ce acrivec trem tne cata.

lq. In Appendix C4, anginal pain is classified using the
!CCS scale. Please modify the protocol and all CRFs to
|ensure that this classification is used in a

consistent manner.
j

2. The following modificatione should be made in the patient
consent form:

The language in the patient consent form is tooa.
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 person with
an Sth grade education.
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Page 5 - Ms. A. Jill Schweiger

b. FDA suggest that the consent form be organized in the
| following sections: Introduction, Purpose of study,

Description of Procedures, Follow-up, Risk, and
Potential Benefits.

[ Please clearly specify the following items: (i) thisc.

| study involves research; (ii) radioactive stents have
{| not been previously used in humans and the purpose of

the study is to determine the ecfety of theoc devicco
|| in humans for the first time and; (iii) the use of

i radioactive atents may involve risks to the patient ,

; which are currently unforeseeable. ;
'

\
!

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

50.25.1

The information provided in Tables 1, 2, and 3 is
c.

uninterpretable as presented to the overage lay
person. This information should be explained in
simple text form. The risk section should also
include known information on the possibility 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:

1

You have stated that a washing process removes most ofa. t

the P32 not f ully en: bedded. Please explain yvur
validation process of 1 percent removable activity.
Also, how is the amount et removable activity
routinely monitored?

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

A Monte Carlo calculation was done to estimate thec.
cose trom the implantec P32 isotope in the stent.
Please provide experimental verification of this
calculation.

d. Please explain how the local institution will;

I

independently validate the stent's activity befora use
(see page 18 last paragraph)

i

!

- - . - .
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Page 6 - Ms. A. Jill Schweiger

The criteria for uniformity of activity distributione.
over the stent surface is $20 percent. Please clarify
if this uniformity is along the length of the stent or
on the surf ace (or at 0.1 micron depth) .

f. There ie no mention of correction due to absorption
wi thin the implant layer of the stent. Considering
that the ions are implanted at a depth of 0.1 micron,
please discuss what effect thio obcorption vill have
on the dose levels predicted by the Monte Carlo
calculation,

Please specify the thickness of the plastic safetyg. '

chield 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 bofere any expancion of the
study can be considered:

Since one of the Principal Investigators and the1.

" independent" angiographic core laboratory are located at
the same institution, please explain how this does not
represent a conflict of interest? What safeguards are used

j
i

to ensure " independent" function of the core laboratory?
Further, since this core laboratory analyzes data for |

;multiple clinical studies, wha: safeguards are used to
ensure appropriate data set management? For example, what
steps will be taken to ensure that your data set includes
data for your patients only? In addition, please provide
tne operating manual ror the core lanoratory.

2. Please address the following concerns regarding the device
labeling

Labeling for the device should follow thea.
format

outlined in the Device Labeling Guidance (enclosed).
Please revise your labeling as approprince.

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

FDA suggests that you consider giving each patientc.
a

device identification card similar to pacemaker
patients indicating that they have a radioactiva stant I

,

and MRI is contraindicated for 8 weeks post-
implar.ta tion . i

i

|

.. _ - - - -
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Page 7 - Ms. A. Jill Schweiger

3. Information presented in Table 1 (and in Appendix L1, etc.)
suggesto that as the 3.0 mm stent expands its length
increases to 15.1 mm. Please explain how this is possible
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
IsoGtent" for the clinical study that you are proposing.
Attachment C of the Intravascular Brachytheraphy Guidance
Document (enclosed) specifies the appropriale NRC cvntacL.

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

TDR Decument Mail Center (HFZ-4011
Center for Devices and Radiological Health
Food and Drug Adminictration
9200 Corporate Boulevard
Rockville, Maryland 20850

If you do not provide this information within 45 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 develop sufficient safety
and effectiveness data to assure FDA approval of a premarket approval

i(IMA) applicativa fut this device. You may obtain the guideline for
the preparation of a PHA application, entitled " Premarket Approval
(FMA) Manual, " f rom the Division of Small Manutacturers Assistance at
its toll-f ree number (800) 638-2041 or (302) 443-6597.

We have enclosed the guidance document entitled "Soonsor's
Responsibilities for a Significant Risk Device Investigation" to help
you understand the functions and duties of a sponsor. al =o anci naad
is the guidance document ' Investigators' Responsibilities for a
Gignificant Risk Device Investigatien" which you should provide to '

participating investigators.

__ _ _ _ _
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Page 8 - Ms. A. Jill Schweiger

If you have questions, please contact H. Semih Oktay, Ph.D., at
(301) 443-8243.

Sincerely yours,

/

/ Thomas J. Callahan, Ph.D.
Director

Division of Cardiovascular, Respiratory,
and Neurological Devices

Office of Device Evaluation
Center for Devices and

Radiological Health

Enclosures

!

|

|

|

,

]
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Daryew Medical Center Atcmber ,,7
1521 Gull Road Soters < f As. Jmrt h
Aalama/co. Alichigan SHUL-16 r #cah4 Sntem hsc.
Tclephone 61ts226-7(NU Ann Milor. Afu-hican

August 13,1996

BORGESSJohn Madera
Branch Chief Medicalcenter
Nuclear Materials License
U.S. Nuclear Regulatory Commission
Region 3
810 Warrenville Road
Lisle, Illinois 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 I can contact at 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 I

the procedure can be oe:tormed.
1

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

Sincerely,

1_Lj (b
Gary Beaulac
Vice President, Ambulatory Services

GB/jcs

cc: T.im TenCate RECEIVED
Sanoy Tolchin, M.D.

gj4g
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ia DEPARTMENT OF HEALTH & HUMAN SERVICES
Pubik: Heatm Servicek.,
Food and Drug Administration

MQE 9200 Corpvrate Sou:evard

Rockvine MD 20060

Ms. 'A. Jill Schweiger
Vice Presidant, Re,yulatory and Clinical Affairs
IsoStent, Incorporated
957 P Induotrial Road
San Carlos, California 94070

Re: IDE Number G960087/S1
Palmaz-Schatz" Balloon-Expandahla Isostent" with Delivery syntemDated: July 3, 1996
Received: .Tuly 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 supplemant is approved and you may
continue your investigation at the. institutions enrolled in accordance 1

with the investigational site waiver granted below.
'

Your
investigation is limited to three institutions and thirty subjects.

FDA will waive 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
invescigational sites (21 CFR. 812.35 (b)) provided:

-
1

i1. The total number of investigational sites does not exceed
three. (

'

2. You maintain current reco2;du ons I

the names and arlaresses of all investigational sites;a.

b. the names and addresses of all investigators
identifying those that are currently participa:Ingi

c. the names, addresses and chairparoons of all :nn.,
d. the dares of IRE approvalos and 4

j

1
i

I
1
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the dates of first shipments or first use ofe.
investigational devices for all participating
institutions.

3. Within 5 days of reaching the investigational sita 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.

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

, 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 informed consent, that
is, require any change which may increase the risks to

; subjects er affect the scientific soundness of the study. I

,

(Please note: If a significant change is requested, this i

change must be submitted to FDA for review and. approval
prior to initiating the study at that investigational nite.)
Minor changes requested by the IRB may be made without prior ]

i FDA approval.
!'

If you agree to thema cienditions,. you may.bagin an investigation at..o...,

'

new investigational site after the IRB has approved the investigation.
No documentation chould be submitted fur duy institution within the )

1

approved limit until the investigational site limit is reached or the4

C-month current investigator list is due. FDA assumes that you have
agreed to the conditions of this waiver unless 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 dn not agree to these conditions, you must comply
with the full requirements for the submission to FDA of a supplemental
InR application for new investigational sites not already specitically
approved for participation in your study (21 CFR 812.35. (b)) .

,

d

i

1

a

..
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i
"

If you have questions, please contact H. Semih Oktay, Ph.D. at
(301) 443-8243.

1'
sincerely yours,

-
-

-

'

Thomas J. Cal) han, Ph.D.
4

Director

Division of Cardiovascular, Respiratory,
and Neurological Devices

Office of Device Evaluation :
i center for Devices and |
| Radiological Health
,

4
i

*

|

!

,

.. . - . -
1
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August 9,1996

Ms. Evelp Matson
Medical Licensing-Region 3
Nuclear Regulatory Commission
801 Warrenville Rd.
Lisle,IL 60532

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

Dear Ms. Matson:

On Friday August 9,1996. IsoStent, Inc. rcccived our IDE approval letter regarding our
July 3.1996 IDE Supplement for the Palmaz-Schatz Balloon-Expandable Isostent. I
have attached a copy of this letter for your reference. ;

The FDA has given us appmval to conduct our irwestigation at 3 1inical sites. We would4
like for Borgess Hospital to be one of these sites. It will be important for Borgess to
seceive thei license amendment vi exemption from the NRC,in order for them to be able
to participate.

We are planning to begin the study 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 product available for shipment. Since phosphorous 32 has a shwt 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 crTorts in a timely review of Borgess Hospital's
request. If you have any additional questions, please feel free to contact me at 415-593-
2555 ext.11.

Vey truly yours, ;

.,

t~

Jill Schweiger
Vice President,
Regulatory & Clinical Affairs

Att.1

957 F Industrial Road San Carlos. Calif;nn!a 94o70

Tel (415) 593-2555 e Fax (415) 593 4479
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August 7,1996

,

his. Evelyn hiatson
hiedical Licensing Region 3
Nuclear Regulatory Commission

. 801 Warrenville Rd
Lisle, IL 60532

.

Re: Borgess Hospital
'

Nuclear License Amendment Application
License 21-12275-02

Dear his, hiatson:
1

i

Thank you for speaking with me regarding the NRC review status of the Borgess Hospital )
nuclear license amendment application. Per our conversation. you had several issues that I will l
try to address with some additional infonnaton: ~'

l

1. The IDE supplement indicates that the study will be performed at inst;tutions thr.t have a '
,

broad scope license. The NRC needs confirmation of whether the broad scope license is
an FDA requirement for the study.

.

Originally, we had planned to perform the clinical study at Vanderbilt University. j
; Washington Hospital Center and Beth Israel Hospital, all of which are broad scope <

licensed facilities. In the meantime, tiu Vanderbilt clinical investigator accepted a new )
! research position with Borgess Hospital and resigned from Vanderbilt. Thus, we had to l

dsubmit an amendment to our IDE to add Borgess hospital as our 3 clinical site for the
study. At the time 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 clinical 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 trainmg guideline was outlined in i

Appendix 5.1 of our IDE submission and was forwarded to the NRC in support of the
license amendment. As you noted. in this guideline, we stated that the study was being
conducted at broad scope licensed tacilities. This was of course an oversight on our part,
because we thought that Borgess was also a broad scope facility.

,

957 P Industrial Road e San Carlos, California 94070
j Tel (415) 593 2555 e Fax (415) 593-4479

1

i

.
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To date, the FDA has not imposed any additional regulatory requirements related to the
handling of radioactive stents. They have alerted IsoStent to follow any naclear regulatory
requirements related to the handling of P-32 stents and to contact the NRC for these
requirements. Therefore, it is not an FDA requirement for the clinical sites to be bread
scope licensed facilities,

i

2. Has Ucigess been approved by the FDA to be one of the clin; cal sites for this study?
t

We submitted an amendment to our original IDE application to add Borgess Hospital to ,

our clinical study on July 3.1996. I spoke to the FDA reviewer on Wednesday July 31.
1996 and he indicated that our supplement had been reconunended for approval and the i

letter should be mailed to us by the end cf the week. The EB ibt Borgess Hospital is in
the process of reviewing the protocol and shoa!d be notifying us shortly of their review.

Per FDA requirements, IsoStent cannot begin the study without having FDA cnd IRB
approval of the site.

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

Borgess will be allowed to enroll from 5 to 15 patients in this study. -

Please let me know if >ou have any additional questions er require additional infonnadon. I can
be reached at 415-593 2555 ext 11 or via FAX at 415-593-4479.

Sincerely,
e

Jill Schweiger
Vice President,
Regulatory & Clinical AlYairs

!

l

,

957 P incustrial Road . San Carlos, Cahfornia 94070

Tel (415) 593 2555 Fax (4151593-4470 ]

|

,

j
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August 9,1996
,

Ms. Evelyn Matson
Medical Licensing-Region 3
Nuclear Regulatory Commission
801 Warrenville Rd.
Lisle,IL 60532

1

Re: Borgess Hospital
Nuclear License Amendment Application or Exemption j
License .?l-12275-02

Dear Ms. Matson:

On Friday August 9,1996, IsoStent, Inc. received our IDE approval letter regarding our
i

July 3,1996 IDE Supplement for the Palmaz-Schatz Balloon-Expandable IsoStent. I '

have attached a copy of this letter for your refaence.

The FDA has given us approval to conduct our investigation at 3 clinical sites. We would
like for Borgess llospital 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 study 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 prodmt 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, please feel tree to contact me at 415-593-
2555 ext. I1.

Very truly yours,
, ,. -

hNA&y
Jill Schweiger
Vice President,
Regulatory & Clinical Affairs RECEIVED
Att. I 1 AUG 2 0 bri

'
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957 P Industrial Road . San Carlos, Califorhia 94070

Tel (415) 593-2555 * Fax (415) 593-4479
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, DEPARTMENT OF HEALTH & HUMAN SERVICES
Public Health Servics

Food and Drug Administration
9200 Corporate Boulevard

, MME Rockville MD 20850

i
:

"

Ms. A. Jill Schweiger
Vice President, Regulatory and Clinical Affairs
IsoStent, Incorporated
957 P Industrial Road
San Carlos, California 94070

Re: IDE Number G960087/S1
!

Palmaz-Schatz" Balloon-Expandable IsoStent" with Delivery System
Dated: July 3, 1996
Received: July 5, 1996

f 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.1

FDA will waive those requirements regarding submission and prior FDA;

approval of a supplemental application and receipt of certification of
institutionel review board..(IRB) _ approval for the addition of
investigational sites (21 CFR 812.35(b)) provided:

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

2. You maintain current records on:

the names and addresses of all investigational sites;a.

b. the names and addresses of all investigators
identifying those that are currently participating;

the names, addresses and chairpersons of all IRBs;c.

d. the dates of IRB approvals; and
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the dates of first shipment- or first use ofe.
investigational devices fo. ~1 participating
institutions.

Within 5 days of reaching the investigational site limit,3.

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 theinformation 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 significant 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 unless 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 psst 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)) .



.. . _ -. - - . . -- -- - - - - - - - ----- -- - ---

.-.
,

Page 3 - Ms. A. Jill Schweiger

If you have questions, please contact H. Semih Oktay, Ph.D. at
(301) 443-8243.

Sincerely yours,

k_<

Thomas J. Ca1 han, Ph.D.
Director

Division of Cardiovascular, Respiratory,
and Neurological Devices

Office of Device Evaluation
Center for Devices and
Radiological Health

._ _. - __
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MEMORANDUM TO: John R. Madera, Chief
Materials Licensing Branch
Division of Nuclear Materials Safety, Rill

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

I am responding to your technical assistance request (TAR) (attached) dated July 23,1996,
regarding the request by Borgess Medical Center 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, use of sources for brachytherapy, nor does
it fit into the uses of unsealed byproduct material for therapy as authorized under 10 CFR
35.300, Use of unsealed byproduct material 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, I
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) in 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 requesting 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 implantation
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 addiuonal
.

information is needed from the licensee regarding compliance with Section 35.6, Provisions
for research involving human subjects. This approach to human research will satisfy the
informed consent and approval provisions of Section 35.6.

Attachment: Rlll TAR dtd 7/23/96

,

i
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Gary Beaulac
Vice President, Ambulatory Services
Borgess Medical Center
1521 Gull Road
Kalamazoo, MI 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 ||| 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 Brachytheraov.

,

nor does it fall under the use of unsealed byproduct material for therapy as authorized in '

10 CFR 35.300, Use of Unsealed Bvoroduct 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 hat a 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.

2. Notify NRC, in writing, within 30 days:

a. When an authorized user or Radiation Safety Officer permanently
discontinues performance of duties under the license or has a name change;
or

80/S % .
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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, 1

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; j

b. Permit anyone, except individuals described in 10 CFR 35.13(b), to work as
,

an authorized user under the license; |

c. Change Radiation Safety Officers;

ld. Order byoroduct materialin excess of the amount, or radionuclide, or form j
different than authorized on the license,

;

1

e. Add or change the areas of use or address or addresses of use identified in i

the license application or on the license; or
i

f. Change ownership of your organization. I

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 j
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
application 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 suspending, 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
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