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Executive Summary

The University of Cincinnati Medical Center reported to NRC (Region III), by

telephone, the rupture of an iodine-125 seed (nominal activity of 40 milli-

curies). The seed, which was one of eight seeds being used by the University

of Cincinnati Medical Center for brachytherapy treatment of brain tumors, was

ruptured during removal of the seed from Heyer-Schulte coaxial catheters.

These seeds, containing iodine-125 adsorbed on anion exchange resin spheres

within a .05 mm thick welded titanium capsule, are manufactured by the

3M Company. The 3M Company specification sheet for the seeds indicates that

the seeds can be used as removable brachytherapy implants. Because of this

and the high activity of the seeds, the seeds can be used to treat several

patients. Furthermore, users of the seeds are encouraged to consider reusing

the seeds because of the relatively high cost of the seeds. This use is in

contrast with the use of lower activity (0.1 to 1 millicurie), iodine-125

seeds also manufactured by the 3M Company, which are used as permanent

implants (e.g., prostate cancer treatment).

| The seeds are loaded into catheters for use in brachytherapy. Therefore, each

reuse of the seeds involves removing them from old catheters and loading them

| into new ones. It was during this process of removing the seeds from old

catheters using scissors, a razor blade, and a needle that one of the seeds was

ruptured. The cause of the rupture was determined to be a cut by the scissors,

i

or one of the other sharp objects used to cut the catheters to free the seeds.
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Licensee personnel were not immediately aware that one of the seeds had been

ruptured." Consequently, the seeds were loaded into new catheters and implanted

in the scheduled patient. As a result, the patient received a thyroid burden

and exposure of 557 microcuries and 2087 rads respectively.

A number of other persons also received uptakes of iodine-125. The removal

of the seeds from the old catheters and loading of the seeds into the new

catheters were done in the brachytherapy source room (BSR) in an area not

ventilated by a fume hood. As a result, the BSR including the exhaust system,

was contaminated (1000-1100 dpm/200 cm2). Also, although the BSR exhaust

system was on at least for a period of time before and after the seed rupture,

the BSR apparently was under a positive pressure because of a blockage in the

BSR exhaust syst ~ This resulted in some iodine-125 being released to an

area where a number of hospital personnel received uptakes of iodine-125.

In total at least 60 hospital personnel, including personnel involved in the

control and clean-up of the contamination, received thyroid uptake doses of

.04 to 209 nanocuries.

Following the seed removal operation, the work area (in the BSR) and the tools

used in the removal and loading of the seeds were surveyed with a survey meter

normally capable of detecting low levels of iodine-125. However, the BSR

had high background radiation which apparently masked the positive indication

of contamination. The licensee did not perform wipe surveys normally dene to

! detect low levels of contamination. After the contamination was discovered,

licensee personnel took action to control and decontaminate the area.

*During the period that the seed was ruptured, the seeds were removed from;

| old catheters and loaded into new catheters on two separate occasions.

__ ._ - . __ _ - _ _ - - _ _ _ _ - .
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Because of the seed rupture event, the University of Cincinnati decided to

terminate the use of high activity iodine-125 seeds until the safety and health

physics aspects of these seeds are studied.

AEOD undertook a review of this incident to determine if there is a generic

problem associated with the reuse of high activity iodine-125 seeds in

brachytherapy implant protocols, and to assess any associated health and safety

problems.

Based on our evaluation of this incident we found that:

1. The risk of an iodine-125 seed rupture is relatively high when the

i seeds are reused for several patients. The risk of a seed rupture is

associated with:
i

The susceptibility of the seeds to damage from typical tools--

used for removing the seeds (razor blade, scissors, etc.); and

The discolorea or stained condition of the catheters after--

use in therapy, making viewing of the seeds difficult.

2. The consequence of the seed rupture at the University of

Cincinnati--involving patient and other personnel uptakes and

the facility contamination--could have been mitigated by adequate

radiation surveys of the work area and the tools used to remove

the seeds from the catheter, and/or by performing a leak test of

. . _ ..
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the seeds. Additionally, personnel uptakes other than the patient

and the facilit:, contamination could have likely been prevented

if the seed remeval operation had been performed under a fume

hood.

3. As a result of the iodine-125 seed rupture event at the University

of Cincinnati, the 3M Company now voluntarily includes a " warning

notice" with the packaging of iodine-125 seeds that implies that the

seeds should not be reused. If the wording of this " warning notice"

is clarified to state explicitly that seeds are not to be reused

and the 3M Company license is amended u require the inclusion

of the " warning notice" with the packaging of iodine-125 seeds,

then " Group Byproduct Material Licensees" would be prohibited by

regulations from reusing the sources. " Broad Scope Material

Licensees" are not required to follow the source manufacturer's

recommendations for safety and handling and thus would not be

prohibited from reusing the seeds.

In addition to the specific findings stated above, we believe that attention

should be called to one other matter related to the incident:

-- The University of Cincinnati's licensed program represents

a large research and medical use isotope program that

typically employs a full-time health physics staff that is

. generally familiar with a wide variety of uses of radioisotopes.

In this event, however, it appears that licensee personnel

failed to appreciate or understand the potential for a seed
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to be ruptured by the seed removal operation or the consequence

of such a rupture, in that the protocol describing procedures

to be followed for temporary implants did not require (1) that

the seed removal operation be conducted in a fume hood; or

(2) that wipes survey and/or leak test * be performed to verify

the integrity of the seeds before the sources were reused.
..

Based on our findings, we recommend that:

The Office of Inspection and Enforcement (IE) send an--

;

Information Notice to the affected licensees describing

the event at the University of Cincinnati and describing

the action taken by the licensee and the source manufacturer

(3M Company) to prevent the recurrence of similar events.

The Region III office amend the 3M Company's distribution--

license to make the inclusion of a " warning notice" in the

packaging of iodine-125 seeds a part of the license

requirements. This amendment should ensure that the

3M Company's recommendation that the seeds not be reused

is clearly stated in the " warning notice."

*NRC regulations do not require such a leak test.

,

- , .., . . _ . - - .,..,-,- ,. - - --g .,--- .,. - - --- ., -- .. . - -
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The Office of Nuclear Material Safety and Safeguards (NMSS)--

determine whether further regulatory actions should be

undertaken by NRC to ensure that " Broad Scope Byproduct

Material Licensees" will not reuse the high intensity

i iodine-125 seeds.

r
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1.0 INTRODUCTION

The University of Cincinnati reported to NRC/ Region III by telephone that

an iodine-125 brachytherapy source was found to be leaking. The licensee

later submitted a written report giving an account of the circumstances

surrounding the source rupture (Ref. 1).

In the month following the event, inspection personnel from the

NRC/ Region III office conducted a special inspection to review the facts

surrounding the source rupture. The results of this inspection are

documented in Region III Inspection Report No. 30-02764/84-02 (Ref. 2).

The University of Cincinnati's medical isotope program is licensed under

10 CFR Part 33, " Broad Scope Byproduct Material License". A " Broad Scope

Byproduct Material License," among other things, authorizes licensees to

employ a radiation safety committee to conduct safety evaluations of proposed

uses (including human use) of byproduct material (e.g., review facilities and

equipment, operating or handling procedures, training and experience of users,

etc.) and approve such uses in lieu of requesting from NRC approval of proposed
,

uses. The other type of byproduct material license for human use issued by NRC

is a " Group Byproduct Material License" authorized under 10 CFR Part 35. This

license, among other things, differs from the " Broad Scope Byproduct Material

License" in that specific isotopes and their authorized uses are listed in the

license and any changes in authorization must be approved by NRC before the

changes are implemented.

.. ________ ._._
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In regard to the use or reuse of high intensity iodine-125 seeds, the following

observations are made relative to licensing:

The " Broad Scope Byproduct Material License" authorizes--

the use of the seeds through the mechanism of approval of

uses of byproduct material by the medical isotope committee.

The " Group Byproduct Material License" authorizes the use--

of the seeds through 10 CFR Part 35.100(f)(8) which states,

" Iodine-125 as seeds for interstitial treatment of cancer".

The " Group Byproduct Material License" requires the licensee--

to follow the radiation safety and handling instructions

approvea by the Nuclear Regulatory Commission or an Agreement

State and furnished by the manufacturer in the leaflet or

brochure that accompanies the source. (This will be discussed.;

further in Section 4.)

'

AEOD's review and analysis of the incident was undertaken to determine
' whether there is a generic problem with the reuse (treating several patients

with the same set of seeds) of high activity iodine-125 seeds, and to assess

any associated health and safety problems. This review is primarily based on

information obtained from the licensee's report, the NRC/ Region III inspection

report and a telephone conversation with University of Cincinnati personnel

involved with the radiation therapy program .

f

- - - . . -

,
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Section 2 is a description of the source rupture event; Section 3 is an

analysis of the event; Section 4 discusses the licensee's and the source

manufacturer's actions following the event; Section 5 gives the findings of

the study; and Section 6 contains the conclusions and recommendations from

the study. Appendix A is a copy of the licensee's protocol for the use of

iodine-125 seed in brachytherapy; Appendix B is the manufacturer's

specification sheet for the iodine-125 seeds; Appendix C is the manufacturer's

specification sheet for the Heyer-Schulte coaxial catheters; and Appendix D

is the manufacturer's specification sheet for the MiniMonitor 125 radiation

survey meter.

2.0 DESCRIPTION OF THE EVENT

2.1. General

The source rupture event at the University of Cincinnati involved the rupture

of a high activity (40 millicurie) iodine-125 seed. The seed was one of eight

seeds being used as a temporary implant in the brachytherapy treatment of brain

tumors. The seeds were manufactured by the 3M Company. Because the seeds

could be used as temporary brachytherapy implants and because of the high
! activity and relatively high cost of the seeds, the University of Cincinnati was

, using the same set of seeds to treat several patients. This reuse of the seeds
i

involved removing the seeds from catheters and loading them into new catheters.

This was a new procedure at the University of Cincinnati.* Previous uses of
i

|

|

*The protocol describing procedures to be followed for temporary brain
implants received radiation safety committee approval prior to use of the
seeds (Appendix A).

i

_. .--
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iodine-125 seeds involved the use of low activity iodine-125 seeds (0.1-1

millicurie) as permanent brachytherapy implants.

2.2 Chronology of Events

The following excerpt from the Region III inspection report gives a chronology

of licensee actions leading to the rupture of the iodine-125 source. (For

further details see Ref. 2)

(1) On Friday (day 1), the Radiation Safety Office received
400 millicuries of iodine-125 brachytherapy seeds. A total
of 10 seeds, 40 millicuries each, were inventoried.

(2) On Monday (day 4), eight of the ten seeds were prepared and
implanted.

(3) On Friday (day 8), the seeds were removed from the first
patient.

(4) On Monday (day 11), the eight seeds were removed from the
original catheters. Five seeds were prepared for treatment
of patient 2, however, this treatment was cancelled.

(5) On Monday (day 18), the five seeds were removed from the
catheter and eight seeds were prepared and implanted into
patient 3.

(6) On Tuesday (day 19), a wipe test of a shipping container
revealed iodine-125 contamination. Source of contamination
was traced to the brachytherapy source storage room.

(7) On Wednesday (day 20), a wipe test of the patient's head
and bandage revealed no contamination.

(8) On Thursday (day 21), a thyroid count on the technician
who prepared the seeds revealed a 209 nanocurie uptake.

(9) On Friday (day 22), air flow rates in the brachytherapy
source storage room were determined. Urine bioassays of
personnel working with the seeds revealed nanocurie amounts
of iodine-125.

(10) On Saturday (day 23), the seeds were removed from patient 3.
After explant, a survey of the patient's neck revealed a radiation
level of 1.5 mR/hr at two inches from the thyroid. The patient
was discharged.

-- .- . - . . . _ , _ -. - -- _ _ _ _ . _ .-. .- --_.
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(11) On Tuesday (day 26), a urine bioassay from the patient
revealed 57.6 microcuries of iodine-125. The NRC in Region III
was notified.

(12) On Wednesday (day 27), a thyroid bioassay on patient 3
revealed a burden of 557 microcuries.

(13) On Thursday (day 28), determination of area contamination
continued.

(14) On Friday (day 29), the NRC Region III was informed of
current conditions and actions taken. Decontamination of the
storage room continued.

(15) On Monday (day 32), the exhaust system in the storage room
was modified to increase flow rates.

(16) On Tuesday (day 33), evaluation of contaminated areas
continued.

(17) On Wednesday (day 34), the condition of the patient was
determined. The walls in the storage room were painted to
"fix" the contamination.

(18) On Thursday (day 35), air samples taken from the storage
room revealed no detectable activity.

: 3.0 ANALYSIS OF THE EVENT

3.1 Seed Rupture

A review of the manufacturer's specification sheet for the iodine-125 seeds

shows that the seeds consist of a welded titanium capsule containing iodine-125

adsorbed on anion exchange resin spheres (Appendix B). The titanium capsule

thickness is .05 mm. The capsule is a cylinder .8 mm in diameter and 4.5 mm

long. The catheters used at the University of Cincinnati were Heyer-Schulte

coaxial after-loading teflon catheters. They consist of an inner and an outer

catheter,16.5 cm long and 15 cm long respectively (Appendix C). The

catheter manufacturer specifies that the catheters are recommended for " single,

.-_-- . - . - - - - . . - - - . - - _ __
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use only," therefore, reuse of the iodine-125 seeds contained in the catheters

requires removing the seeds from the old catheter and loading them into a new

catheter.

The technique used for removing the seeds from the catheters at the University

of Cincinnati consisted of first cutting the ends off of the catheters using

scissors and then using a razor blade to shear the plastic tubing longi-

tudinally in such a manner as to expose the bare seed from the catheter enough

so that forceps could grasp the seed. This same technique was reportedly used

for removing the seeds on both day 11 and day 18. The protocol describing

procedures to be followed for using the high activity iodine-125 seeds for

temporary implants did not address how to remove the seeds from the catheters.

The technologist involved in the seed removal feels that the seed was likely

ruptured by the scissors when the ends of the catheters were cut off. This

view of the cause of the rupture is consistent with the findings of the

manufacturer, 3M Company who analyzed the leaking seed.

An excerpt from the 3M Company report states: (Ref. 3)
.

In conclusion, of the ten high-activity I-125 seeds returned to
3M for inspection following discovery of radioactive contamination
at your institution, only one seed (seed #2) released I-125. In
our estimation this release was caused by structural damage to
the titanium shell of the seed in the form of a transverse cut
near the weld end. The cut may have been caused by a scissors
or wire cutter, etc., used to free seeds from the catheters prior
to loading them into new catheters.

The technologist involved in the seed removal feels that this cut had likely

occurred during removal of the seeds on day 11. The seeds removed at that

time were contained in catheters that were stained from having been implanted
i

_.___ _ . . _ _ _ _ _ _
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in a tumor thus making it difficult to see the seeds in the catheter. In

addition, the technologist indicated that the inner catheter and outer catheter

were stuck together and could not be separated, further hindering visibility of

the seeds. By contrast, the seeds that were removed from the catheters on

day 18 had not been used (therapy cancelled); therefore, the catheters were

clear and allowed greater visibility of the seeds.

3.2 Contamination and Personnel Uptakes

The removal of the seeds on both day 11 and day 18 was done in the brachy-

therapy source room (BSR) in an open area that was not ventilated by a fume

hood. Also, the BSR apparently was under a slight positive pressure at the

time because ,of a blockage in the room's exhaust system (a damper was

partially closed) that reduced the exhaust flow rate to less than the exhaust

flow rate for the area outside of the BSR.*

Licensee personnel stated that both times the seeds were removed, radiation

surveys of the work area and the tools used in removing the seeds were made

and that these surveys revealed no contamination. The surveys were done with

a Nuclear Associate's MiniMonitor 125 which, according to the manufacturer's

specification sheet, has a minimum range of 0-500 counts per minute (cpm)

(Appendix D). The Region III inspection report noted that the background

radiation level in the BSR was normally high because of the proximity of

other brachytherapy sources. This made it difficult to detect contamination

*Following the discovery or contamination in the BSR, it was closed off
using plastic over the door. It was noted that the plastic was ballooned
outward, indicating a positive pressure in the BSR.
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using a survey meter. Wipe surveys, which involve wiping suspected

contaminated areas with cotton swabs or similar material and later counting

the wipes, were not done. Good health physics practices and NRC regulatory

requirements indicate that, under the circumstances, wipe surveys should

have been performed to look for contamination.* In addition, good health

physics practices indicate that, since removal of the seeds from catheters

involved non-routine handling of the seeds which increased the risk that

seeds could be damaged, the seeds should have been leak-tested following

removal of the seeds from the catheters. The protocol describing procedures

to be followed for using the high activity iodine-125 seeds for temporary

implants did not address making wipe surveys or leak testing of the seeds.

On day 19, the day after the sources were implanted in a patient, the

licensee discovered iodine-125 contamination on a source storage / transport

bucket for iridium-192 that had been stored in the brachytherapy source room.

The iodine-125 contamination which was discovered during routine wipe surveys

| of the bucket (being prepared for shipment) averaged approximately 625 dpm/200

cm2 The contamination was traced to the brachytherapy source room. The BSR;

I

| was sealed off and decontamination was begun. Wipe testing of the brachy-
|

therapy source room revealed contamination levels of 1000-11000 dpm/200 cm2,

The day following the discovery of iodine-125 contamination in the BSR,

| licensee personnel wipe tested the patient's lead hat and bandage to check for
i

!

*The licensee was cited by NRC/ Region III for being in violation of
10 CFR 20.201(b), which requires licensees to make surveys as necessary
and reasonable under the circumstances to evaluate the radiation hazards.

1

_ . _ _ _ _
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contamination. No contamination was found. Later, after it was determined

that the source of the iodine-125 contamination was the implanted seeds, a

medical decision was made to leave the sources implanted for the prescribed

period of the therapy (Ref. 4).*

The implanted seeds were removed from the patient on day 23. The catheters

containing the seeds were placed in a lead-shielded container and taken to the

radiation safety laboratory and placed in a fume hood. The catheters containing

the seeds were later sent to the 3M Company for evaluation. A survey of the

patient's room with a survey meter revealed no contamination. However, a

survey of the patient revealed a radiation level of 1.5 millirem per hour 2

inches from the thyroid gland. The patient was released from the hospital on

day 25. On day 27, the patient returned to the hospital for a bioassay and the

results indicated a thyroid burden and exposure of 557 microcuries and 2087

rads, respectively.

The positive pressure in the BSR, which existed for several days following

the discovery of iodine-125 contamination in the room, aided the airbcene

migration of the iodine-125 into adjacent areas. This resulted in numerous

personnelwhofrequentedtheseareasreceivinguptakesofiodine-125. Other

personnel involved in the control and cleanup of the contamination also

*Because a medical evaluation and decision was made to leave the implanted
sources in place, the iodine-125 uptake by the patient was not deemed by
NRC to be a medical misadministration as defined in 10 CFR 35.41.

t
- - _ _ .
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received iodine-125 uptakes. Bioassay results for these personnel indicated

that:

-- The technician who prepared the iodine-125 seeds had a

thyroid uptake of 209 nanocuries; and

-- Sixty hospital personnel and a friend of the patient-

had thyroid uptakes that ranged from .04 to 209 nano-

curies.

The maximum permissible body burden (MPBB) for iodine-125 is 500 nanocuries.

Although tne contamination of the BSR was extensive, wipe surveys and air

samples revealed that the contamination was essentially limited to the BSR.

Wipe tests taken in the brachytherapy source room showed contamination levels

that ranged from 160-3900 dpm/200 cm2 for the wall and floor to 1900 dpm/200

cm2 on the lowered-ceiling tiles. A maximum total of 25 microcuries of

iodine-125 was estimated to be in the paint on the walls. Air samples taken

in the BSR showed air concentrations of 52 to 125 dpm/20 ft3, (less than the

maximum permissible concentrations for restricted areas). Air samples taken

outside of the BSR showed negligible concentrations. However, contamination

(approximately 7700 dpm) was found on the total surface area of the BSR exhaust

vent at the point of release.

The University of Cincinnati successfully decantaminated the BSR or fixed

the contamination by repainting the walls.
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4.0 LICENSEE AND SOURCE MANUFACTURER ACTIONS

4.1 Licensee Actions

As a result of the source rupture, the University of Cincinnati suspended

the use of high intensity iodine-125 seeds pending the investigation of the

event (Ref. 5).* The University of Cincinnati, in their response to the

NRC Notice of Violation,** expressed concern that there was a likelihood of

other occurrences of source ruptures involving the reuse of high intensity

iodine-125 seeds.

An excerpt from the University of Cincinnati's response is as follows:

The sealed source was opened by a radiation safety technologist
under conditions of poor visibility. This accident could have
happened at any installation in the country where the seeds
would have been placed in plastic tubing which becomes discolored
from use and an attempt made to retrieve the seeds and reutilize
them because of their cost. These concerns have been shared
with the manufacturer of the seeds who has agreed that it would
be unwise for any of the high activity iodine-125 (40 mci) seeds
to be reutilized within a hospital since this problem
could occur again anywhere.

*As of the date of this report the University of Cincinnati has not
resumed the practice of reusing the seeds to treat multiple patients.

**The University of Cincinnati was in noncompliance with the License
Condition 15, which states that sealed sources shall not be opened, and
10 CFR 20.210, failure to make adequate radiation surveys.

:
!

|

- _ . .- - ._,
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4.2 Source Manufacturer Actions

After the seed rupture event at the University of Cincinnati, the 3M Company

notified NRC that they are now including a " warning notice" with 3M brand I-125

seeds which states:

WARNING:

Do not force I-125 seeds into (or out of) any implant tube,
needle, or cartridge. Doing so may damage the wall or end
welds of the seed potentially causing release of I-125 into
body fluids if the seed is implanted. If an I-125 seed has
been visibly damaged in any way, discard it immediately to
radioactive waste and check the area for contamination.
Under no circumstances should a visibly damaged seed be
implanted.

Although this " warning notice" does not explicitly state that the seeds not be

reused, the 3M Company indicated in a letter to NRC (to Darrell Wiedeman, Chief,

Materials Radiation Protection Section, Region III, from Robert G. Wissink,

Manager, Health Physics Services) that this notice implies that the seeds

should not be reused (Ref. 6).

The 3M Company voluntarily began including this " warning notice" with the

packaging of iodine-125 seeds but this action has not been made a part of the

requirements of the 3M Company's distribution license for iodine-125 seeds.-

10 CFR 35.14(5)(iv) requires that " Group Byproduct Material Licensees," who

are authorized to use sources and devices containing byproduct material, to

" follow the radiation safety and handling instructions approved by the Nuclear

Regulatory Commission or an Agreement State and furnished by the manufacturer

on the label attached to the source, device or permanent container thereof,

or in the leaflet or brochure that accompanies the source or device, etc."

t
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Thus, if the inclusion of a " warning notice" in the packaging of iodine-125

seeds (specifying that the iodine-125 seed not be reused) is made part of

requirements of the 3M Company license to distribute these sources then

the " Group Byproduct Material Licensees" (licensed under 10 CFR 35) would be

prohibited by regulations from reusing the seeds.

On the other hand, " Broad Scope Material Licensees," the other group of

medical licensees authorized to use the iodine-125 seeds, are not required by

regulations to follow the source manufacturer's recommendations for safety

and handling, therefore, this group of licensees would not be required by

regulations not to reuse the seeds.

5.0 FINDINGS

1. The risk of iodine-125 seed rupture is relatively high when the seeds

are reused for several patients. The risk of seed rupture is associated

with:

The susceptibility of the seeds to damage from typical--

tools used for removing the ;eeds (razor blade, scissors,

etc.); and

The discolored or stained condition of the catheters--

after use in therapy, making viewing of the seeds difficult.

- - -
_ _ _ _ _ _ _ _ _ _ _-
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2. The consequence of the seed rupture at the University of

Cincinnati--involving patient and other personnel uptakes and

the facility contamination--could have been mitigated by adequate

radiation surveys of the work area and the tools used to remove

the seeds from the catheter, and/or by performing a leak test of

the seeds. Additionally, personnel uptakes other than the patient

and the facility contamination could have likely been prevented

if the seed removal operation had been performed under a fume

hood.

3. As a result of the iodine-125 seed rupture event at the University

of Cincinnati, the 3M Company now voluntarily includes a " warning

notice" with the packaging of iodine-125 seeds that implies that

the seeds should not be reused. If the wording of this " warning

notice" is clarified to state explicitly that seeds are not to be

reused and the 3M Company license is amended to require the inclusion

of the " warning notice" with the packaging of iodine-125 seeds, then

" Group Byproduct Material Licensees" would be prohibited by

regulations from reusing the sources. " Broad Scope Material

Licensees" are not required to follow the source manufacturer's

recommendations for safety and handling and thus would not be

prohibited from reusing the seeds.

In addition to the specific findings stated above, we believe that attention

should be called to one other matter related to the incident:
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The University of Cincinnati's licensed program represents--

a large research and medical use isotope program that

typically employs a full-time health physics staff that is

generally familiar with a wide variety of uses of radioisotopes.

In this event, however, it appears that licensee personnel

failed to appreciate or understand the potential for a seed

to be ruptured by the seed removal operation or the consequence

of such a rupture, in that the protocol describing procedures

to be followed for temporary implants did not require (1) that

the seed removal operation be conducted in a fume hood; or

(2) that wipes survey and/or leak test * be performed to verify

the integrity of the seeds before the sources were reused.

6.0 CONCLUSIONS AND RECOMMENDATIONS

Based on our findings, we recommend that:

The Office of Ins tion and Enforcement (IE) send an--

Information Notice to the affected licensees describing the

event at the University of Cincinnati and describing the

action taken by the licensee and the source manufacturer

(3M Company) to prevent the recurrence of similar events.

*NRC regulations do not require such a leak test.
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-- The Region III office amend the 3M Company's distribution

license to make the inclusion of a " warning notice" in the

packaging of iodine-125 seeds a part of the license

requirements. This amendment should ensure that the

3M Company's recommendation that the seeds not be reused

is clearly stated in the " warning notice."

The Office of Nuclear Material Safety and Safeguards (NMSS)--

determine whether further regulatory actions should be

undertaken by NRC to ensure that " Broad Scope Byproduct

Material Licensees" will not reuse the high intensity

iodine-125 seeds.

,

. _ . .- _ , . - . -..__---- ,. . _ _ - -- - . - - . --
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P otocol for the use of 1251 sealed sources for implant into pat ient 'stumor:

1. Upon receiving 125 1 shipnent '

A. A wipe test is first nede inside the source container bottle by RadiationSafety to detect possib le leakage of the sealed source.
B. Calibration of each shipment of sealed sources is done by Radiation

Oncology with a dose calibrator using an NBS standard source (avai f ablelate 1983).

2. Preparation for implants .

A. The 125 1 seeds are loaded into shielded cartridges or af terloading
devices by Radiation Oncology technologist /staf f/resicknts with special
tools designed for handling the seeds standing behind a lead shiel d or
wearing a lead apron.

B. Af terloading, the instrumnnts used for handling the 1251 seeds wil I
be thecked with a thin window counter to check for leakage contaminat ion
due to possib le mechanical damage to the seeds.

C. The shielded cartridges or af terloading devices are gas sterilized for 24
hours or steam sterilized for 10 minutes.

3. During implant in patients and immediately post imp lant
A. The instruments used in the implant should be conitored with a thin window

counter af ter the imp lant to check for leakage contamination due to
possib le mechanical damage to the seeds.

B. The suction apparatus, tubing and traps, including the Foley bag erechecked for loose 125 1 seeds and removed appropriately for disposal
by Radiation Oncology or Radiation Safety.

4
Post implant monitoring - per Radiation Saf ety regarding exposure to personnel

5. If leakage is discovered

A. Upon receiving shipment - container is to.be sealed and disposed
appropriately by Radiation Safety.

. . B. During handling of seeds - all personnel or patients involved are to have*

their urine checked and undergo thyroid counting to monitor exposure.
6. All unused 125 1 seeds are to be returned to Radiation Saf ety for disposal125except for reusab le high activity 1 seeds (40 m0I), wh ich are to be

stored in Radiation Oncology's shiel ded safe. These will be returned wher. theactivity is below 10 mci each.

7. All operators and technologists handling 125 1 seeds will wear fingerbadges.

_

.
@he

_, - - -
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|-125 Seeds
No. 67D2

Description Warnings
l-125 Seeds 6702 consist of a welded titanium capsute containing
todine.125 meserbed on anion exchange resin spneres. ' The 1 125 Seed titanium capsule has excerient corrosion

resistance, but at is attacked by concentrated hydrochloric acid.
1-125 Seeds have been designed not to be usea in a concentratec

;,. ors esseemed hcl environment.
aesenease 005a= PTeCautionsma saowm

i N__ /
_ l.125 Seeds are radioactive and appropriate precautions must be

Preparation for Use/ Sterilization
.

'

. taken when handling these sources. AM steps of the empfantationo.s == M, @.
.

,M*

f procedure should be plarified in advance to minimize radiation"i '

. exposure to personnet, consistent with published exposure limits.j | Personnel monitoring is required for mcsividuals working with I-124.s mm Seeds. A film badge or TLD dosimeter worn on the body and. lor
I handling, a ring badge wiel provide adectuate detection.

Physical Characteristics
8-125 Seeds are provided in a glass viat which should be~~, lodine-125 has a half.i fe of 60.2 days and decays by electron
maintained in a lead via1 container for storage. When transport ng,papture witn the emission of cf)aracteristic photons and Auger seeds within the hospital premrst J. an appropriate carrier withelectrons The electrons are absorbed by the titanium wall of adequate shielding should be used.

the I-125 Seed.The, principal photon emissions are 27.4 and . Aff manio'ul'ations involving 1-125 Seeds should be carried out35.5 kev x-rays and a 35.5 kev gamma.
behind shielding of ' uen size and thickness as will adecuatelys

To correct for the physical decay of sodine.125. the decay factors shield the operator. DIRECT CONTACT WITH THE SOURCESat selected days af ter Ine assay date are shown in the table below.
SHOULD BE AVOIDED.In addition.l.125 Seeds should be

cecar cnart iesme.125. Nor ure so 2 Days handled only with forceps, with as much distance as practicat
Decar Decar between sources and the operator 1-125 SEEDS SHOULD NO1cars raene, o.,. F.cier BE PICKED UP WITH THE HANDS.o...... . . 1 coo 36 . . .. o 6si 8-125 Seeds are NOT sterile when shipped and as such must be

..
2-

".'...".*...*QI[gN|- | N'' sterilized with steam (autoclave) or ethyiene oxide (EO) before
* * * * -

3'

s .' c933 42 .|.| 0 617 Impf antation. Regardless of the methot2 selected.1-125 Seeds
8............, , o st2 44.. .. . .. . o 603 should be placed en ars adequately stuenced container prior to..

to . . 0 091 46 . . 0 189 placement in the steriliZalion chamber.SAanipulation of the seco. , .

12 . . . . . . . 0 sFi 48.. . 0.575. . . . .
prior to or following stersh2ation should be carried out be" send...............oas Os.. .

shielding of such size and thickness aswitl adequately shield theis | ".. .. . .. c si3 54 | . . . ' .'. 0 537 operator in addition.3-125 Seeds should be handled only with
**

20 . ......... ... . 0.794 56 .. . . c.s25 forceps, with as much destance as pracucal between sources ano22 . . 0.776 ss..... . c 513 the operator. Autoclaves should be equipped with traps or other.. ..... ....
24 .. c.759 60 . . C 50i.... ....... .. means to prevent seed loss through the drain hole.26 . .. . . o 741 62 .

..

. 0 49o...... . . . . . . .
28 . ... 0 724 64 . .. . . 0479 I-125 Seeds have been designed to wi:hstand normat aetacfave...

30 . . ...........o7cs 66 . . . o ass temperature and pressure variations from 121 * C at 15 osi to32 . .. . .. .. T. o 69 2 6: . . . . .. . o 457 138' C at 35 psi.1-125 SEEDS ARE NOT INTENDED TO BE
..

34 . . . . . . . . . .c676 ro . .. .. c 447 UEMO WE MY HUT MD WWW WT MRadiation Profection SU4JECTED TO TEMPERATURES AND PRESSURES IN
The hatt value inickness of lead for fccine 1251s 0 025 mm. Thus, a EXCESS OF THESE LIMITS (138* C and 35 psi).
0.25 mm lead sheet wit provide > 99'/* reduction in exposure. 1-125 Seeds should be autoclaved in bulk or individually in
AetionS appropriate containers of autoctave-compatible materials.Thes.

rnaterials include stainiess steet. grass, nyion, and iefion. s.125
1125 Seeds emit 27.4 and 35.5 kev a. rays and a 35.5 kev Seeds rnay also be autoctaved in selected accessories to
gamma. The clinical efficacy of the sources derives sorely from commencany.avantab6e rmotant tools. Among these accessories
Ine interaction of these sonizing radiations with the tissue being are tne stainless steelcartridge el the Mick applicator and gun,
treated. and nylon and teflon tubing used as seed holders with Henschke

and Scott applicators, when in doubt about the chemicat nature
Dose distribution around each individual seed is not isotropic. This of these teed holders either sterilize trie materials witn etnylene
Enesotropy should be included in dose distribution calcu!ations. oxide or autoctave a sample of the materials containing dummy
Titanium encapsulation' assures good tissue compatgility and seeds before attempting to load with radioactive seeds DO NOT

AUTOCLAVE 8-125 SEEDS IN PLASTIC TUBING ORresultsin a total self-absorption of approximately 16,e.
OTHER PLASTIC CONTAINERS.

Indications Attnough I.t 25 Seeds have a high structurat inie grity. it is cessiL. ,,

I-125 Geeds are indicated for interstitial treatment of tumors which thagn egh hanhg. hign temperatures or crushing. Inat a
I have tfie f ollowinG cnaracteristics: unresectaDie. localiz ed. and we cou lea or motured sum a me McWeMe m
| rnoderate radiosensitivity, happen, the area should be closed of t, the seeds packaged into

8125 Seeds may be used for selected radiation appt. cations as sealed container and the area decontaminated. Decontamination
;

removaole implants. can be confirmed by taking wipe sarnpfes of theimmediate area
Personnel movement should be controlled to avoed seread of an'

l-125 Seeds are indicated to treat residual tumors following radioactive contaminatic,n. Wnenever a soerce is damaged.
s

Completion of a course et external radiation therapy,in addition, personnel worker g en the area shoofd utidergo a thyroid scan to
recurrent tumors may be implanted with I.125 Seeds. assure that iney have not been contan.inated by contact. ingestic

or inhalation of sodine.125.Contraindications
As with other brach therapy sources. treatment of tumorsin

~

t e
generativ coor condition tea it'ceratadio not recommended with

,
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. hiedical Products Division /3M
* *

O
TCAAP
New Brighton, Minnesota 55112

Certification
'KM54963 70 4.9

lodine 125 Sealed Sources For Medical Uses' 1 Sep.1983-

Consignee: UNIV CTNCINNATI MED. CTR RA010 ISOTOPE t_At3
Address: 234 GOODMAN ST CINCINNATI. CH 45267

V
\

The following radioactive sources are certified by Minnesota Mining and Manufacturing Company
(3M) to have ::een subjected to the tests described below and to have been given the results listed.

Modet Number g79y

Lot Numoer , yg,g)g
|

Ogantity 10 *

i * ''
|

*

Actmty Range (mci)*
38.0.40. 3

Total Activity (mCr)*
390.0 I

Assay Date Ig

All seeds have passed a leak test showing <0.005pCIof removable lodine activity. No other certification
its ~

is to be implied.

* By " mci" we mean " apparent activity in mi!!icuries", which is descriptive of output activity only and not
the total quantity of I 125 contained within the titanium capsule of the Seed.

For accounting purposes. the cuantity of I 125 contained in Model 6702 or Model 6~.11 Seeds is about 1.2 or |
1.6 respectively multiplied by the stated apparent activity in millicuries.

,

Read the reverse side of this form for information about Seed construction, method of calibration and |definition of " apparent activity in millicuries".-

,

.

. *

.

. p '' . '

(', dLY\ _- ,, 9 Augue ICR4 s~

Quality Control Date

..
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.

.
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fne follo=Ing procedure ls Special order devices arefurnished by Phillip H. Gutin, suppIled either sterile orH.O..e for leformational nonsterlie as Indicated on the

p r oduc t label. Nonsterile $PEClflCAfl0NS (All Dimensions are Nominal)
purposes:

products, if Intendee for
Catalog sgtgreThe Cosa f el Afterloading imolantation or en eseptlC Coller Catheter Length!Catheter can be used for Number DesCPlption ftp Cle**ter inner Outer

applicellen. *!11 be cleanedImplantion of radioactive
end storallied pelor to usel

CR80035-01 Coesial Aftertoeding Clear 2 cm 16.5 cm 15 cm
sources into brain tumors. If your p roduc t is nonsterile.The outer catheter la 02 Catheterthe cleaning and sterilitation medlopeoue 2 cm 16.5 cm Il emgenerally placed to a tumor 03procedures giv+n below have medlopaque I cm 23.5 cm 27 cmtarget through a burr hole or been found eff*ctive and are Redlopaque 7 cm 2 3.5 cm 27 cm

-04
t=lst dellt hole using a provided as e aulde.stylet guided by computed- Special Order Devices are Manufactured 8 Olstributed byltemngraphy directed

5ffRittfAfl0N
stereote.v. The cathet er AMEtlCAN HEfte-5CHutit
gasses through the sIIIcone This produce is recommended Division of
tese before entering the for Dinale use only. It is 600 Pine Avenue

american Hosoltel supply Corporetton
braln.

r ec ommende d that each
lastitution establish the colete CA 95tly

when the catheter is et the efficacy of its sterillsation Telephone (805) 967-34$1
target, the atticone base is

procedure by a method whichpushed down to the skin or to lecludes the steellltetton ofthe skull. It een then be en latentionally contaminated
futured in position, or, in product.
the case of the skull, It can
be glued to the bone with Do not sterilite In thebiological adhesive. Then, pacteolna system suppeled. i

the outer catheter is glued to . .the base with biological The following cleaning and
' %J

h3
.

oghesive. The stylet is sterilltetton technloues have ,__ ,, ,.
removed and repleCed ulth the been found eff0Cllve and are

,, ,
Inner catheter contelning the provided as a guldet o eradioactive sources. The
inner catheter is secured to Remove the Heyer.Schulte

*

the outer catheter with a drop Consist Afterloading Catheter6f biological adhesive. from its pechsee in a clean
environment usIng glovedR0u SUertlEO bands. Lint, fingerprints,
telc and nther surfacetsch catheter le provided
conteminant s con cause forelenlastviduelty wrapped In a body reactions. utmost

wows'tetti condition, and caution should be taken toesaststs of en esternet evold conteminants.catheter with suturing flenge
end two telescopine Internal use en alcohol (ethyl orcatheters. All catheters must isopropyl) sweb to remove oily Manufactured and Distributed by:
be cleaned and sterillied per surface contaminants.the lastructions below. AMtt|CAN HEftt-5CHutt! )>

'
Division of 'S

Hend wash,0,solled slliconesphilli, n. g , gin, n,o, 'OAmerlCan Hospital Supply Corporetlendevice, e monimum of 15ualversity of California minutes in a solution of mild too eine avenue
Hsspitals Golete CA 95317 essurgical soap or e one percentSol Pernessus Telephone (801) 167-3451 **entonic detergent. If It is >iOscartment of Neurosurgery
010M473 necessary to use a brush, only
5sn francisco, 14143 '

pg
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Functional failure of the Pe0DUC Tcatheter system due to INrceMatt04 Ol5CLOTUet Internettonal Customers -separation of its component
parts ten result in serious American Heyer-Schulte has Catalon Products Caught ln, Christopher T., Even

8. Douple, John W. Strohbehn,esercised reasonable care in Walter L. Eaton Jr., g. Stuertco*ollections. Cathetert may
migrate into other areas the cholce of meterials and For product Informattom or to Trembly, and T.I. Wong,manuf ac ture of t h i s produc t . order directly, contact yourcousing gerlous harm to the
potlant, Ame r ic an Meyer-Schulte local Amer ican Meyer-Schul t. "Interstitlet Hypertherule In

Combinetton withescludes all warrantles, d stributor or the American v. Srechytherepy," eed glel 1%8whether capressed or impIled Mueller Internettonal Customer (July 1983), it5-lis.Infection Is e common and ,

by operetton of law or Service Department et 1500serious complicellon of a
Waukegon Road, McGew Part IL Chervulu, K.K.N.t "A newotherwise, including, but notcatheter system and is most limited to, any Implied 60085 USA. Telephone (382) afterleeding techaloue forfrequently caused by skin

contaminants. Septicemle, warrantles of merchantobilltv 473-1500, Telen (Twx) 913 Interstitlet irredletion usingor fitness. Amorecen Meyer- 210-195.which occurs most frequently
Schulte shall not be liable redlooctive microspheres." AmIn debilitated infants, con in Canede, contact AHS/ Medical J. Roenteenol medlum The- Nuctfor any incidentel orresult from infections Med. Bot. (1964), 192.

anywhere in the body and may conseguentles loss, demsoe or specialties, Olviolon of McGow
Supply Ltd., 2390 Arnentledevelop alth few or no empense, directly or Cohen, J.C. sad D.M. Skleroff,Indirectly arising from the . oood, Mississauge, Ontarlo, "A New Approach to thesymptoms. It may occur es e

use of t hi s produc t . Amerleen Canada L5N SPl. Telephoneresult of a wound Infection. Heyer-Schulte neither (bl6) 828-9598. surgical-Redlologle Management
in the event of an Infection, ensumes of Groest Concer withnor authortres any other Interstittel Irldlum, Jovenalremoval of the catheter system

jnternettonal Customers -is Indicated in addition to person to assume for it, any of the Albert finsteln Medicalother or add i t iona l liability Special Productsthe appropriate chemotherapy. Center, vol. 5, No. I,or responsib inity in

FETUewto GoooS Pct tcy connection with this device, For Informetton on speclel (December 1956). I
order devices, please contact Fletcher, C.H., and M, h3U. S . Cu s t ome r s Pe0D0Cy OeDER INrceMATION the Customer Servlee Stovall: "A study of O3ceportment et Amerleen

U.S. Customers - Cateloa Heyer.Schulte, 600 Pine espilcit distelbution of
Authertretion must be received Products Aw,nve, Colete CA 93117 USA. Implantetlen." oedletoev 781

fredletion in Interstltlelfrom American Heyer-Schulte,
Dtvlston of Amerleen Hospital Telephone (805) 967-3451, (1967), 766-782. e

To order dlrectly in the Teles (Twx) gle 334-1165.Sucaly Corporation, prior to
the return of merchandise. U.S.A., please contact Grey, C.R., 1. Sheldon, M.D.Ceutton! Federal lowMerchandise returned must have Amerleen v. Mueller, esclustve freedman, and A.R. Regen:
all manufacturer's seals United States distelbutor for .r,stricts this devici 49 s5 1 af tbrosarcome: A complication8

allOntact ead be received althin American Meyer-Schulte by or on the order of a of InterstStlel redletionSO days of date of involCe to products with destribution physicien,
therapy for a belon

be ellglble for credit conters in Irvine and Hayward beemengloma occuring ef ter itor
CAS Orlando FLI Norcross CA)

$1BL10Geatuyreplacement. seturned foere."gr. J. of 8edleto21McGow Park Ils Bedford masproducts may be subject to fil (l$f ), b0*65.
-

restocking charges. Romulus Mis Minneapolls NNs Awwerd, H.K., J.M.%. Surgers,
Maryland Helghts MOs Edison and H.R. Mercuge; "The Gutin, Phillip H. and Rey H.

jnternettonal Customari NJs Columbus ohs Richardson influence of tumor dose Dor **ndy Je*, "A Comaletand Woodland 72 speelfleetion on the early Catheter System for
Autherfretton for return or clinlcel resul.Es of Afterloeding Radioactiveu.5. customers - special laterstltlel radlum tongue lources for Interstflfelmerchandis. should be obt.ined e r oduc t , Im,lfrom your respective dealer. cl18ent.a e,viology ller IrredletJon of seeln Tumors,"3, tir.ig r.Cther conditions noted above Ney mr 56 (Met 1987),urFor Informellon on speClel

) - 35.
,Giso eDely.

Order devices, please conteCt Caryulu, R.E.N.: "An
--r( '"th. Cust omer 5.r lee efterloading method for Cuttn, Phillly H. et et,Department of American Interstitlei impiantation or

" Permanent and memovable NHeyer-Schult e, 600 Pine radioactlve seed." Implants for the Brachytherapy g
Avenue. Golete CA 93187 Penalnerve Med. 13: (1971), of Brain Tumors," Radlet ion.foII-free telephone (800) 359-365.
235-575t. Oncologra Slology. Physics,

7:30 (october 1981),
1371-3381.

.
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MiniMonitor 125 ''-

Contamination Monitor
|T.
I -

~'i. *1
'

Measureslow-level "'I surface N': ,~
;' -

.g.h
,

#,
.

,

contamination quickly and accurately .' g sg
. * + . .

e High sensitivity (lower detection limit- 0.002 pCi). f p y.

e Three ranges (0 500, SK and 50K cpm). f' D j-
e large. area, screened detector permits contact p

< *

surface measurements. 't \ M MN .? -, ., s
.. -

For the first time, a compact, sensitive monitor is avail- 'O N
able for the detection of 1:1 surface contamination g,-
levels as low as 0.002 *Ci. -

A large. area, thin-window GM detector, recessed in a
.

conical housing on the back of the instrument, permits Detector: Halogen. quenched GM pancake tube,1.2* diam.
direct-contact measurements of surfaces.The maximum Readout: 2%* analog meter, marked 0 to S00.
amount of removable contamination allowed * (0.005 Ranges:0 500,0 5,000,0-50,000 cpm.
*Ci) is well within the detector limits of the unit. All Accuracy: 2107< of fullseale.
surfaces as well as hands, clothing, shoes, etc., may be Controls: Off, Battery Test, x100, x30, x1 ranges-all enroutinely monitored by using this hand. held instrument. one switch.
Lightweight (22 ounces) and portable, the monitor op- Time Constanta: 10 sees (x1); 2 sees (x10); 0.3 sees (x100).
erstes on 4 alkaline "AA" cells. All controls are con. Batte ries : Four "A A" alkaline cells (500. hour life),
veniently located or' the instrument's face. An LED in- Operating Tem perature:-20'C to + 55'C (-4'F to ^ 130* F).
dicator flashes with each . incident radiation pulse. The Temperature Dependence: ::15G over noted temperature
LED also indicates that the unit is "on." range.
MiniMonitor 125 may be used as a convenient, general. Construction: All solid state e' I mks. High. impact plastic
response survey meter for radiation detection in the **S'-

. 'F.Accenorin SuppUed: Mastic corf'd smation shield. License.laboratory. The 3-range selector suitch permits rapid
free check source.changing of survey ranges. Radiation levels are read

on a large 2%* meter. The monitor includes a plastic Size:6 high x 3% mide x 2* thick. Weight:22 ounces. h
.

contamination shield for protecting the detector hous-
ing and a license free radioactive source for checking 05 572 MiniMonitor 125 Contamination Monitor 3325.00

the instrument's overall operation. Per .N*P.C or Agreement State regulations. -

. -

.

/
-.

.ee.

e ..ge- .

.

_m,. - - _ __ -.--,


