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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

or one of the other sharp objects used to cut the catheters to free the seeds.
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Licensee personnel were rot 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 (10C0-1100 dpm/200 cm?). 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 sys* This resuited 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.

Fellowing 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 dcne 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.

AEQD 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 cur evaluation of this incident we found that:

1. The risk of an iodine-125 seed rupture is relatively high when the
seeds are reused for several patients. The risk of a seed rupture is

associated with:

== 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 rem val 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 > 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
tynically 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
lTicense 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.
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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

jodine-125 seeds.



1.0 INTRODUCTION

The University of Cincinnati reported to NRC/Region III by telephone that
an jodine-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 seed<, 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,

"lodine-125 as seeds for interstitia’ 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.
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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 jodine-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 "« 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
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

*The protocol describing procedures to be followed for temporary brain
implants received radiation safety committee approval prior to use of the
seeds (Appendix A).
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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 Ticensee actions leading to the rupture of the iodine-125 source. (For

further details see Ref. 2)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

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.

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

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

On Monday (day i1), the eight seeds were removed from the
original catheters. Five seeds were prepared for treatment
of patient 2, however, this treatment was cancelled.

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

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.

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

On Thursday (day 21), a thyroid count on the technician
who prepared the seeds revealed a 202 nanocurie uptake.

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.

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 bicassay from the patient
revealed 57.6 microcuries of iodine-125. The NRC in Region III
was notified.

(12) On Wednesday (day 27), a thyroid biocassay 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 IIl 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 ceeds 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 respeccively (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 technigue 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 cne seed {seed #2) released I-125. 1In
our estimation this releace 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
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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 3rea 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

lTicensee 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
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

*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.
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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 remcved 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 airbcrne
migration of the iodine-125 into adjacent areas. This resulted in numerous
personnel who frequented these areas rece,.ing uptakes of iodine-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.
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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 cm? for the wall and floor to 1900 dpm/200
cm? 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 concentratiors 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 dec ntaminated 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 1-125

seeds which states:

WARNING:

Do not force 1-125 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 "wirning 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."
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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 foliow 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 .o 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 nct 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 ’251 sealed sources for Implant Into patiemt's
tumor:

1. Upon recelving ’251 shipment

2.

5.

A. A vipe test Is tirst made Inside the source contalner bottle by Radlietion
Safety to detect possible leakage of the sealed source.

B. Calibration of each shipment of sealed sources is done by Radiatiom
Oncology with a dose calibrator using an NBS standard source (svailable
late 1983).

Preparation for implants

A. The '25l seeds are loaded Into shielded cartridges or efterioading
devices by Radiation Oncology technologist/staff/residents with special
tools designed for handling the seeds standing behind a lead shiel ¢ o
wearing a lead apron.

B. Afterloading, the instrumnnts used for handling the ’251 seeds wil |
be Thecked with 2 thin window counter to check for leakage contamimation
due to possible mechanical damage to the seeds.

C. The shielded certridges or atterloading devices are gas sterilized for 24
hours or steam sterillzed for 10 minutes.

During implant in patients and immeciately post implant

A. The instruments used in the implant should be ronitored with a thin window
counter after the implant to check for leakage contamination due %o
possible mechanical damage to the seeds.

B. The suction apparetus, tubing and traps, including the Foley bag ere
chacked for loose | seeds and removed sppropriately for disposal
by Radiation Oncology or Radiation Safety.

Post implant monitoring = per Radiation Satety regarding exposure to personnel

It leakage is discovered

A. Upon receiving shipment - container is to be sezled and disposed
gppropriately by Radiation Safety.

B. During handling ot seeds - al | personnel or patiemts Involved are to have

their urine checked and undergo thyroid counting to monitor exposure.

All unused '251 seeds are to be rof¥rned to Radiation Safety for disposal
except for reusable high activity 125, seeds (40 mCi), which are to be

stored in Radiation ONcology's shielded safe. These will be returned whe: the
activity Is below 10 mCi each.

All operators and technologists handling 125, seeds will wear finger
badges.
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[-125 Saads
No. 6702
Description Warnings

1125 Seeds 6702 consist of a welded titanium capsule containing
lodine-125 zosvroed on anion exchange resin spheres

o129 sdserbed
A en eschange OO0Smm
Lo 2L TIonum

_ / Physical Characteristics

~ lodine-125 has a hall-life of 60 2 days and decays by electron
plure wiln the emission of charactenstic photons and Auger

eiectrons The electrons are absorbed by the litanium wall of

the 1-125 Seed. The principal photon emissions are 27.4 and :

35.5 keV x-rays and a 35.5 keV gamma

To correct lor the physical decay of lodine-125_ the cdecay factors

alselected cays afler the assay date are showr in the table beiow.

Decay Chart lodine-125 Maif Lite 60 2 Days

Decay Cecay

Oar Facior  Days Factor
B s it ey s BRE . W vicaiiniacsanichine 065
e IO R csrr e 0 646
| SR 0955\ €0 .....ooiviinrnnnn... c.€3
B o caniussare sesiaiis 0833 43 ....covviniarcionsns 0617
B i e e naan e BT B i 0603
"0 085 B ch et i e s ey ocfes
R o r g isnden s senniivs BT A e ceees 0.875
L T T o8s P 200w iss Buvessss na s 0562
IR R 0832 A 0.550
W Lo hnusshre i ek snsans 081l B kb ime srasisanEen 0537
B T A SRS Eh B S B B ...t ebeavnee 0.525
B i s npair e s as o BTN W . ascivaninesvosista esn
ST T BYEE B oosvevssinivraney 0 S0
DR 5 5 5 40 6 WG S S . Lia gD R 0 450
B e wnamenveasni cannn 0726 64 . ... ... 0ars
W <Py i R A a0 g vast 0708 66 .......... ke s - HLONP
N Wy ol B B caseiare i ... 0487
| R BN Muiiaaninss .. 0447

Radiation Protection

The ha!l value thickness of lead for Iodine-125is 0 025 mm Thus, a
0.25 mm lead sheet will provide > §3% reduclion in exposure,

Actions

1-125 Seeds emit 27 4 and 35.5 keV x-rays anc a 355 kev
gamma. The clinical efficacy of the sources derives solely from
fhe interaction of these 10nizing radiations with the lissue being
treated.

Dose distribution around each individual seed is notisctropic. This
8N1sotropy should be included in dose distribution calculations

Titanium encapsulation assures GOOd tissue compatibility ang
resullsin a total self-absorption of approximately 16%.

Indications
1-125 Seeds are indicated for intersutial treatment of tumors which
have thie lollowing charactenistics unreseciasie iocalied, ang
Moderate ragiosensitivity

1-125 Seeas may be used for selected radiation applicalions as
femovanie impianis

1-125 Seeds are indicated 10 treal resigual tlumors toliowing
completion of a course of external radiaton therapy Inacadiion,
fecurrent lumors may be implanted with i- 125 Seeds

Contraindications

As with other brachytherapy sources treatment of tumors in
generally poor condition (rn u'cerated) ¢ not recommended wilh

" s

The |-125 Seed titanium capsule has excelient corrosion
resistance, but it is attacked by concentrated hydrochioric acid.
1-125 Seeds have been designed not 1o be usec in a concentratea
HCIl environment.

Precautions
Preparation for Use/Sterilization

1125 Seeds are radicactive and appropriate precautions must be
taken when hangling these sources. Alf steps of the tmpilantation
procedure should be planned in advance 10 mimimize radiation
exposure o personnel, consistent with published exposure limits

Personnel monitoring is required for individuals working with 1.12
Seeds. A fiim badge or TLD dosimeter worn on the body ang, tor
handiing, a ring badge will provide adeguate detection

1-125 Seeds are provided in a glass vial which should be
maintained in a lead vial container 1or storage When transporting
seeds within the hospital premiss . an appropriate carrier with
adequate shielding should be used.

All manipulations involving I-125 Seeds should be carned out
benind shieiding of Such size and thickness as will acequately
shield the operator. DIRECT CONTACT WITH THE SOURCES
SHOULD BE AVOIDED. In adgition, I-125 Seecs shoulc be
handied only with forceps. with as much distance as practical
between sources and the operator. 1.12% SEEDS SHOULD NOY
BE PICKED UP WITH THE HANDS.

1125 Seeds are NOT sterile when shipped and as such must be
sterilized with steam (autoclave) or ethydene oxide (EQ) belore
implantation Regardiess of the methog selected. 1-125 Seecs
$hould be placed in an adequately shiedced container prior 10
placement in the stenlization chamber. Manipulation of the seeu
prior to or following sterihization shouic be carried out bening
shielding of such size and thickness 2s will adequately shielg the

"operator. In addition, 125 Seeds shoutc be handled only with

forceps. with as much distance as pracucal belween sources ana
the operator. Autociaves should be eQuipped with traps or other
means 0 prevent seed loss through the Grain hole.

I-125 Seeds have been designed 1o withstand normal actoclave
temperature and pressure variations from 121°* C at 15 psi to
138° Cat 35 psi 1.125 SEEDS ARE NOT INTENDED TO BE
STERILIZED USING DRY HEAT AND SHOULD NOT BE
SUSJECTED TO TEMPERATURES A iD PRESSURES IN
EXCESS OF THESE LIMITS (138° C and 35 psi).

-125 Seeds should be autoclaved in buik or incividually in
appropriate containers of autoclave-compatibie materials. Thes.
materials include stainiess steel, glass, nylon, and tefion. 1.125
Seeds may aiso be autociaved in selected accessories 10
commerically-available impiant tools. Among these accessories
are the stainiess steel cartridge of the Mick apohicator ang gun,
and nylon and teflon tubing used as seed holoers with Henschke
and Scoll applicators. When in doubt about the chemical nature
of these deea hoiders, either sterilize the materals with ethylene
oxide or autoclave a sample of the materials containing dummy
seeds belore atiempting to load with racioactive seecs DO NOT
AUTOCLAVE 1125 SEEDS IN PLASTIC TUBING OR

OTHER PLASTIC CONTAINERS.

Although 1-125 Seeds have a high structural integrity, il 18 pessit
through rough handling, high temperatures or crushing that a
seed could leak or be ruptured If such arare occurrence coes
happen the area should be closed off, the seess packaged N0 &
sealed container and the area decontaminated Decontamination
can be confirmed by taking “wipe” samples ol the immegiate area
Personnel movement should be controlied 10 avoid spread of an,
ragioactive contamination Whenever a source 1s damaged,
personnel workir 3 in the area should undergo a thyro:d scan to
assure thal they have not been contamunaled by COntact, ngesuw
or inhalation of logine- 125
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-Medical Products Division/aM .
New Brighton, Minnesota 55112

Certification KMS4GE3 70-4.9
locine-125 Sealed Sources For Medical Uses . 1Sep.1983
Consignee: UNIV CINCINNATI MED, CTR RADIOISOTOPE |AS
Address: 234 GOODMAN ST CINCINNATI, OH 45267

3

The following radioactive sources are certified by Minnesota Mining and Manutacturing Company |
(BM) 12 Rave been subjected 1o the tests described below and to have been given the results listed. )

Mode! Number §702 ; '

Lot Number 15.818 '
R e 10 il ot : g l

Activity Range (mC))* 38 0.40

Total Activity (mCi)*®

350.0 |

'
AssarOue | AT
\_)

All seeds have passec aleak test showing <0.005uCi of removable ‘”lodim.lctivlty. No other certification
Is to be implied. |

* By"mCi" we mean “apoarent activity in millicuries”, which is descriptive of output activity only and not
the total quantity nf 11125 contained within the titanium capsule of the Seed.

For accounting purposes, the quantity of 1-125 contained in Model 6702 or Mode! € 11 Seeds is about 1.2 or I
1.6respectively multiplied by the stated apparent activity in millicuries.

Read the reverse side of this form for information about Seed cons'ruction, method of calibration and l
definition of “apparent activity in millicuries”.

at’
.

—3 August 1984 \
Date




The following procedure 's
furnished by Philltip M, Gutin,
MDD % for Informational
purposes

The Coania) Afterloading
Catheter can be used for
fmplantion of radliocective
sources into braln tumors.
The outer cetheter Is
generally placed to & tumor
target through & burr hole or
twist drii) hole using »
styiet guided by computed-
tomography directed
sterrotery. The cathetar
83 Lhrough the silicone
base befure entering the
brain.

When the cetheter s st the
terget, the silicone base Is
pushed down to the skin or to
the skull, It can then be
Sutured in position, or, In
the case of the skull, It can
be glued to the bone with
blologlical sdhesive. Then,
the outer catheter Iy 9lued to
the base with blologice!
adhesive. The stylet Is
removed and replaced with the
inner catheater contalining the
rediosctive sources. The
Inner catheter 13 secured to
the outer cothetear with a drop
of bloloaicel adhestve.

NOw SuPrL 1ED

Each catheter Is provided
Individunl iy wrapped In o
NONSTERILE conditlon, and
conslists nf gan esternel
cotheter with suturing flenge
870 Lwo Lelescoping Interna!
Catheters. Al coatheters must
be clesnsd and steriiized per
the Instructions below.

"Phillip M. Gutin, M.D.
University of Callfarntes
Hospitels
505 Parnassus
Department of Neurosurgery
ORIMeY
San Francisco, 94l&}

Speclal order devices are
supplied elther sterily or
nonsterlie as Indicated on the
product label. Nonsterlle
products, If Intendee for
Implantation or an aseptic
spplicetlon, mist be claaned
ond sterillized prior to use;
If your produc 14 nonsterlle,
the cleaning aid steritization
procedures glv:n below have
been found eff:ctive and are
provided as & julde.

STERILIZATION

This product I's recommended
for single use only. It Iy
recommendrd that each
Institutlon establiish the
efficacy of Its sterilization
procedure by & method which
Includes the steritization of
an Intentionally contaminated
nroduct .

Do _not_sterlilize In the
packeging system suppiled.

The following clesning and
sterliization technligues have
been found effective and are
provided as » gulde:

Remove the Meyer-Schulte
Coaxle) Afterioading Ceatheter
from Ity package In a cleoan
environment using gloved
hands. Lint, fingerprints,
talc and nther aurface
contaminants can cause forelgn
body reactions. Utmost
cautlon should be taken to
svold contaminanty .

Use on alcoho!l (ethy! or
Isopropy!) swab to remove nlly
surface contaminantsy,

Hand wash solled silicone
devices for & manimum of 1%
minutes In 8 solution of mild
surglcal sosp or & one percent
enlonic detergent. If It Iy
necessary Lo use & brush, only

SPECIFICATIONS (AN Dimensions are Nominal)

Suture
Catnlog Collar Catheter Length:
Numbe r Description Tip Glameter Inner Outer
GRAODYS-01) Coanlal Afterloadlng Claar 7 em 16.%5 ecm 1% em
-02 Cathater Radlopaaue 2 em 15.% em 15 em
-0y Radlopsque 1 em 25.% em 27 em
-4 Radlopaque 2 cm 2Y.%5 em 27 em
Special Order Davices asre Menufactured § Distributed by:
AMER I C AN HMEYER-SCHUL TE
Divislon of
American Mosplital Supply Corporation
600 Pine Avenue
Golets CA 93117
Telephone (80%) 967-348%1
'
nN
~
— '
Manufactured and Distributed by:
AMERICAN MEYER-SCHULTE !
Diviston of
American Mospita! Supply Corporation
600 Pine Avenue
Goleta CA 93117
Telephone (80%) 967-345)

J XION3ddy



Functiona! fallyre of the
catheter system dus to
seoaration of its component
Parts cen result In serious
compilcations. Catheters may
migrate into other aresas
causing serlous harm to the
patllant

Infection Is a common and
serious complication of »
Cotheter system and Is most
frequentiy caused by skin
contaminants, Septicemia,
which occurs most frequent iy
In dediticated Infants, can
result from Infections
enywhere In the body and may
develop with few or no
Symploms . It may occur a3 »
resuit of 8 wound Infection,
In the event of an Infection,
removel of the catheter system
Is indicated In sddition to
the sppropriste chemotherapy.

RETURNED GOODS POLICY

v.Ss. t r

Authorizatlion must be recelved
from Amer ican Hever-Schulte,
Diviston of Americen Hospite!
Suoply Corporation, prior to
the roturn of merchand!se.
Merchand! se returned must have
a1l manufacturer's seals
Intact and be recelved within
80 davs of date of invoice to
be eligible for credit or
replacement., Returned
products may be subject to
restocking charges.,

Internationp! Cypromery

Authorization for return of
merchand!se should be obtelned
from your respective desler.
Other conditlons noled above
&ls0 sprty,

PRODUCT INFORMATION DiSC LOSURE

American Hever-Schulte has
exerclised remasonable care In
the cholce of materialy and
manufacture of 1hiy product .,
Amaricen Heyer-Schulte
excludes at) werrantles,
whether sxpressed or implled
by operation of law or
otherw!se, Including, but not
limited to, any Implied
warranties of merchant i
or flitness. Americen Meyer-
Schulte Shatl not be liabia
for any Incidental or
conssquentisl loss, damage or
erpense, directly or
Indirectty arising from the
use of this product. Americean
Hever-Schulte nelther S3sumes
nor authorizes any other
person Lo assume for it, any
other or 8dditional tlebiiivy
or _responsid "!l In

connection with this device,

PRODUCY ORDER IN'OQNAV!QQ

U.S. Customers - Cotalog
Products

To order directiy In the
U.S.A., plesss contact
American v, Muellar, oxcliusive
United States distributor for
all American Hever-Schulte
products with distributlon
centars In Irving nd Hayward
CAy Oriando FL) Noreross GAy
McGaw Park 1Ly Bedfora MA
Romulus Miy Mirneapolls LT
Maryland Helghty MO, Edlson
NJp Columbus 0N, Richardson
and wWoodliand Tx,

U.S. Customers - Speclal

Products

For Information on spacial
order devices, plesss contect
the Customer Service
Department of Amerlcan
Hever-Schulte, 600 Pine
Avenue, Golets CA 93117,
Toli-free telephone cso00)
15%-57y) .

!nlerqgt;onlv Customersy -
Catalog roducts

For product Information or to
order directly, contact your
local American Mayer-Schults
d stributor or the Amarican v,
Mueller Internations! Customer
Service Departmant ot 1500
Waukegan Rosd, McGaw Park 1
60085 USA. Telephone (312)
473-1500, Telex (Twx) 919
210-19%.

In Cansda, contact AnS/Medical
Specialties, Diviston of McGaw
Supply Ltd., 2390 Araentis
Road, Mississaugs, Onterlo,
Canada LSN 3P1. Telephone
(&16) 821-9891 .

Internations! Customery -
Special Products

For Informatlion on speclse!
order davices, plesss contnact
the Customer Service
Department at American
Heyer-Schulte, 600 Pine
Avenue, Golets CA 93117 USA,
Telephone (80%) 967-3481,
Telex (TWX) 910 334-116%,

Coutlon: Federa!l lew
restricts this device to sale
by or on the order of »
physiclan.
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MiniMonitor 125
Contamination Monitor

Measures low-level "'l surface
contamination quickly and accurately

® High sensitivity (lower detection limit — 0.002 ,.Ci).

® Three ranges (0-500, 5K and 50K cpm).

® Large-area, screened detector permits contact
surface measurements.

For the first time, a compact, sensitive monitor is avail-
able for the detection of '**] surface contamination
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
direct-contact measurements of surfaces. The maximum
amount of removable contamination allowed® (0.005
#Cit is well within the detector limits of the unit. All
surfaces as well as hands. clothing, shoes, etc., may be
routinely monitored by using this hand-held instrument

Lightweight (22 ounces) and portable, the monitor op-
erates on 4 alkaline “AA" cells. All controls are con-
veniently located or the instrument’'s face. An LED in-
dicator flashes with each incident radiation pulse. The
LED also indicates that the unit is “on.”

MiniMonitor 125 may be used as a convenient, general-
response survey meter for radiation detection in the
laboratory. The 3-range selector switch permits rapid
changing of survey ranges. Radiation levels are read
on a large 2% meter. The monitor includes 2 plastic
contamination shield for protecting the detector hous-
ing and a license-free radioactive source for checking
the instrument’s overall operation
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Detector: Halogen-quenched GM pancake tube, 1.2 diam.

Readout: 2% analog meter, marked 0 to 500

Ranges: 0-500, 0-5,000, 0-50,000 cpm.

Accuracy: *10% of full scale.

Controls: Off, Battery Test, x100, x10, x1 ranges - all on
one switch.

Time Constants: 10 secs (x1); 2 sees (x10); 0.3 sees (x100).

Batteries: Four “AA" alkaline cells (500-hour life).

Operating Temperature: -20°Cto +55°C (-4°Fto <130°F).

Temperature Dependence: =15% ower noted temperature
range.

Construction: All solid state e;
case. -

Accessories Supplied: Plastic con¥a.smation shield. Licenze
free check source

Size: 6" high x 34" wide x 2" thick. Weight: 22 ounces

i!nis High-impact plastic

05-572 MiniMonitor 125 Contamination Monitor

“Per NECor Agreement State regulations




