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August 15, 1988 EINI

Bruce S. Mallet, Ph.D. ‘ ;&
Chief, Materials Licensing - ¢
U.S. Muclear Regulatory Commission T oad
799 Roosevelt Road c
Glen Ellyn, I11linois 60137

Re: Materials License 22-00057-59MD

o

This is in response to a letter from V.L. Miller dated September 24,
1987, requiring license amendments to authorize labeling changes for
sources continuing by product material. These revisicns became necessary
subsequent to NRC's recodification of 10 CFR Part 35. Therefore, this
letter constitutes a license amendment application to provide revised
labeling for sources distributed under Materials License 22-00057~59MD.

Dear Dr. Mallet:

Enclosed with this letter please find samples of revised labeling for
[-125 Seeds and 3M Cesium - 137 sources. These items include vial
labels, pig labels, and package inserts for source model numbers 6702,
6711, 6500, 6520, 6510, 6570. 6550, 6530, and 6540.

If you have any questions regarding this application, please feel free to
contact me (612/733-6421).

Sincerely yours,

Sr. Regulatory Affairs Specialist
3M Medical-Surgical Division

3M Center, Building 270-4A-05

St. Paul, MN 55144-1000
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Cesium-137
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1-125 Seeds

Description: 1-125 Seeds in Carner consists of a group
of 1-125 Seeds housed at the fixed spacing indicated
(center 1o center) within a braided absorbable carner. The
1125 Seeds consist of a welded titanium capsule
containing odine-125 absorbed onte a silver rod. The
camer material is Ethicon no. 1 Vicryl® synthetic
absorbable suture (Polyglactin 910)

inGarrier
Therapeutic

For Interstitial
Brachytherapy

6720

Made in US.A. by
3M Medical-Surgical Division

St Paul, MN 55144-1000

Apparent activity range: _______ . mCi
Total apparentactivity ___________ mCi

Number of seeds ___ Assay Date

totno . _Spacing

See package insert for instructions on handlin
and storage of 1-125 Seeds in carrier. v

WARNING. The US Nuclear Agreement State, and, outside the
Caution Regulatory Commission has approved  United States. 10 persons authorized
R‘d‘oxt‘ve thes sealed source for distribution to by the appropriate authonty
. persons kicensed 10 use byproduct CAUTION: Federal law restrcts this
Material matenal identified in §35400 of 10 device to sale by or on the order of 2

LS

CFR Part 35 10 persons who hold an  physician Maintan proper radiation
equivalent license issued by an salety precautions at all imes 3/88



3M Cesium -137

Miniaturized Tube Sources Series 6510, 6570
Heyman Afterloading Sources Series 6550

Description

M Cesium- 137 miniaturized lube sources consist of two stainless steel
capsules - an outer casing and an inner core containing cesium-labeled
Ceramic nucrospheres packed along the active iength. Each minaturized
tube source 1s nickel-piated, and engraved with the nominal activiy and
serial number
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3M Cesium- 137 Heyman afterioading sources consist ot a 3M Cesium-137

miniaturized tube source brazed to a C.9 mm stainless steel wire. The distal

end of the unit consists of a beveled handle with a screw-lock mechanism
The handle 1s engraved with the source nominal activity anc. serial nurmber
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Physical Characteristics

Cesium-137 has a half-tte of 30.0 years and decays with the emission of a
monoenergetic gamms ray of 622 keV.

To correct for the physical decay of cesium-137, the decay factors at
selected yaars after the assay date are shown in the table following.

Decay Chart tor Casium- 137, Hall-Lite 30.0 Years

Dsecay Decay Decay
Years tector Years tactor Years tactor
R b b e 1.00 T | R 92 70.. vua B8
2.8 .99 40 « 3 - Py . 84
‘o . 98 45 . .90 B0 . . .83
1.9 87 50 88 85 . .82
20 95 $S . .88 90 . .8
25 94 60 87 95 . .80
30 9 65 86 100 79

Radiaticn Protection
The naif-value layer in lead for cesium- 137 1s 6 mm

Actions

3M Cesium. 137 miniaturized tube sources and Heyman aftericading
sources emit a gamma ray of 662 keV. The clinical efficacy of the sources is
aresult of interaction of this 10NIZiING radiation with the Lissue being treatea

Indications

3M Cesium-137 miniaturized tube sources are used primarily for the
treatment of gynecological cancers. in addition to cancers located in or
about other body cavities.' IM Cesium-137 Heyman atterioading sources
are used for treatment of endometrial cancer ?

3M Cesium- 137 miniaturized tube sources and Heyman afterloading
sources may be used in conjunction with other treatment modalities

The use of 3M Cesium- 137 sources for any indication should be prescribed
Dy a qualified practitioner.

Precautions

Preparation for Use

3M Cesium-137 miniaturized tube sources and Heyman afterioading
Sources are radioactive and appropriate precautions must be taken when
handling these sources. All steps of the use procedure shou!d be planned
In advance to minimize radiation exposure to personnel consistent with
published exposure limits.?

Personnel monitoring is required for individuals working with cesium.137
sources. A film badge or TLD dosimeter worn on the body and, for
handling, a ring dosimeter will provide ade~uate detection.

3M Cesium-137 miniaturized tube sources and Heyman afterloading
sources must be stored in a protective lead safe or vault of such thickness
as is necessary 10 reduce exposure rates to permissibie ieveis * When
transporting sources within the hospital premises, an appropriate carrier
with adequate shielding should be used.

All manipulations involving 3M Cesium-137 miniaturized tube sources and
Heyman afterloading sources should be carried out Hehind shielding of
such size and thickness as will adequately shieid the operator. DIRECT
CONTACT WITH THE SOURCES SHOULD BE AVOIDED. The
preparation of applicators incorporating tube sources should be carried
out behind a protective L-block, constructed of lead. In addition. 3M
Cesium-137 sources should be handled only with forceps, with as much
distance as practical between sources and the operator. 3M CESIUM-137
MINIATURIZED TUBE SOURCES AND MEYMAN AFTERLOADING
SOURCES SHOULD NEVER BE TOUCHED WITH THE HANDS.

Radiation detection equipment should be available whenever 3M Cesium-
137 miniaturized tube sources and Heyr.an afterloaaing sources are being
handled.

Application to Patient

3M Cesium- 137 miniaturized tube sources and Heyman afterloading
sources should be used only by individuals who are qualified by training
and experience in the safe use and hendiing of radionuclides and whose
experience and ‘raining have been approved by the appropriate
government agency authorized 10 license the use of radionuclides.

Ali practical physical protection should be provided during the application
procedure. When the use of protective barriers is not practical, operators
must rely on distance and sp2ed 10 minimize radiation exposure.* Persons
should not remain closer than necessary 0 the radicactive material, either
before or after its introduction into the patient.

The correct fitting ot an unioaded applicator to the anatomy of the patient
shouid be verified prior to the insertion of cesium-137 miniaturized tube
sou'ces and Heyman afterioading sources 1o assure that the prescribed
ragiation dose is delivared to the patient. In addition, careful planning of the
Q¢ smetrical arrangement of the sources will reduce radiation exposure 10
persinnel during the loading procedure by avoiding hesitation and
changes



Treatment of Pativ. ¢ .

Au pat.ents should be informed of the nature of treatment with 3M Cesium-
137 mimaturized tube sources and Heyman alterioading sources and the
expected period of ime during which radiation precautions will be
necessary Patents their close associales and associated medical
personnel should be instructed in the necessary radiation safety
procedures required or someone who is being treated with cesium-137
Guidelines for necessary precaulions have been established by the
National Council on Radiation Protection and Measurements and are
detaiied in NCRP Reports . % ¢ 7

The bed. cubicie or room of the hospitai patient should be marked with a
$Ign of lag indicating the presence of brachytherapy sources In addition
the patient's chart should indicate the number and nature of the sources
the total amount of activity and time and date of application and
anticipated removal

The extent to which a patient with 3M Cesium-137 miniaturized tube
sources and Heyman ahterioading sources must be segregated depends
upon the tntal activity used. its location in the patient, how long it1s to be
there. and 1o what exposure other persons near him are subject
Corsideration must be given 1o the proximity of patients in adjoining
rooms. since normal wall construction may have little vaiue in shielding
gamma radiation

A patient being treated with IM Cesium- 137 miniaturized tube sources and
Heyman atterioading sou. c2s should be restricted to his room The patient
Must not be allowed 1o «@ave the hospital until the sources have been
removed During the course of treatment, the patient should carry a
wrigtband or suitable identification which providges information regarding
the radioactive nature of the treatment

Ouring the course of treatment with 3M Cesium- 137 miniaturized tube
Sources and Heyman afterloading sources, surgical bandages and
dressings should be changed oniy by individuals trained in radiation safety
techniques. Dressings must not be discarded until they have been checked
for the presence of sources and found to contain none. Bed baths should
be omitted while the suurces are in place Nursing care necessary for the
patient’s well-being should be preplanned and delivered Qquickiy to
minimize ime spent at the bedside

It a source become loose or falls out, it should be picked up with forceps
and placed in a shielded container in the patient's room. The physician and
radiation protection supervisor should be notified of such an event as soon
as possible after its occurrence

Removal/Accountability

When 3M Cesium-137 miniaturized tube sources and Heyman afterioading
sources are removed from a patient, the same radiation safety procedures
used for insertion should be observed. All linens, dressings, clothing, and
equipment should be kept within the cubicle or room where the removal
takes place until ali sources are accounted for. Appropriate detectors and a
shielded carrier should be available in the room where source removal
takes place.

Alter the removal procedure, it should be determined that all 3M cesium-
137 sources have been removed. This may be accomplished by surveying
the patient with an appropriate radiation detector,

Following their removal from a patient, 3M Cesium-137 miniaturized tube
sources and Heyman afterioading sources must be returned to an
individual designated as the source custodian for cleaning, inventory, and
storage in a controlled area.

Cleaning/Sterilizatiun/Storage

3M Cesium- 137 miniaturized tube scurces and Heyman afterlcading
sources should be cleaned following their removal from the patient and
before being returned 1o a storage safe. While cleaning or sterilizing
sources, adequate precaution shouid be taken 10 avoid radiation exposure
to the stat!, damage to sources, and (0ss of sources.

Cleaning of 3M Cesium- 137 miniaturized tube sources and Heyman
ding sources may be accomplished by rinsing or soaking the

sources in water or il dried fuids are present, in a hydrogen peroxide:

water (1:1) solution. An ultrasonic bath may also be used. Following

cleaning, IM Cesium- 137 sources should be air-dried or rinsed

in alcohol.

Abrasive » .bsiances (e.g. metal cleaners, polishes) must not be used to
clean 3M Cesium- 137 miniaturized tube sources and Meyman afterioading
sources. In addition, sources should not be aliowed to contact mercury or
mercury-containing solutions, or any other toxic or biologically hazardous
materials

3M Cesium- 137 miniaturized tube sources and Heyman atterloading
sources may be sterilized with steam (autociave), dry heat, or ethylene
oxide {(EQ). Regardless of the method selected, the sources should be
placed in an adequately shieider container prior to placement in the
steriization chamber. Manipulation of the sources prior to or following
sterilization should be carned out behind shielding of such size and

34.7025-2728.7
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thickness as will acequately * the operator In addition t r
should be handied only with ¢ s Autociaves should be Och:';g:cc:-sm
raps or other means 10 prevent source loss through the drain hoie

IM Cesium-137 miniaturized tube sources and Heyman atterioading
sources withstand normal sterilization conditions of temperature ang

pressure The sources retain thar integrity at temperatures of 800° C
for 60 minytes

Leak Testing

IM Cesium- 137 miniaturized tube sources and Heyman afterioading
Sources are leak lested prior to shipment and the results provided un
shipping certification papers that accompany each shipment

IM Cesium. 137 miniaturized tube sources and Heyman atterloading
sources must be leak tested periodically by the user according to
fequirements described in 10 CFR 3559 The U S. Nuclear Regulatory
Commussion has specitied a six-month leak test interval for these sources
series 6510, 6570, and 6550 (formerly 686G)

Adverse Reactions

No adverse reactions involving 3M Cesium-137 miniaturized tube sources
and Heyman aherloading sources have been reported

Dosage and Administration

The total activity of 3M Cesium-137 miniaturized tube sources and Heyman
afterloading sources required for any given treatment depends upon
several factors, among which are tumor type and size, anatomical
geomelry, and previous radiation history of the tumor site. The treatment
plan for a particular patient, including the number and strength of sources
and the iength of treatment time, should be prescribed by a qualitied
physician Casium-137 sources decay at a rate of approximately 2% per
year, and, as a resuit, treatment times should be adjusted periodically.

How Supplied

3M Cesium-137 miniaturized tube sources are available. in series 6510
(with eyelet), 19 mm long x 1.65 mm diameter, with an active length of
12 mm. The sources contain cesium-137 in amounts listed below, by
product number

Series 6510
mg Ra
Mode! equivalent
|1 G S sveaknei B
8511 .. 10
L P T S T 15
8814 ... ... PR

Sources of the same dimensions, constructed without an eyalet, are
available upon special request, as series 6570,

3M Cesium- 137 Heyman atterioading sources, series 6550, are available as
miniaturized tube sources brazed to a 0.9 mm stainiess steei wire: the
distal end consists of a beveled handle with a screw-lock mechanism for
sealing into an afterioading capsuies. The sources, Model 8551,
contain 10 mg Ra aquivalents of activity. Other 6550 series Heyman
sources containing 5, 15, and 20 mg Ra equivalent are available upon
special request.

Each 3M Cesium. 137 mihiaturized tube source is nickel-plated and
engraved with the nominal activity (in milligram radium equivalents) and
serial number. This same information 's engraved on the handie of each 3M
Heyman aftericading source.

3M Cesium- 137 mir. aturized tube s0 irces and Heyman aftericading
sources are packaged in a lead pig waich is labeled to indicate the isotope
amount of activity, and calibration di te, as weli as precautionary regulator.
statements pertaining o licensing ot the product.

Licensing

The US. Nuclear Regulatory Commission has approved this sealed
source for distribution to persons licensed 1o use byproduct material
identified in §35.400 of 10 CFR Part 35, 1o persons who hold an
equivalent ficense issued by an Agreement State, and, outside the United
States, to persons authorized by the appropnate authority.
memmﬂantmsmwwobyuonmmdlpmman

Retersnces
| Flecher GH M D od.. Textbook of Radiomersoy. Lea & Fetger, Prasdeiohia Pa. 1973
2. Simon. N and Sikmersione. SM intercaviary Radiotneraoy of Endometrial Cancer by AMericao ~§
J. Gynecologic Oncology, 11 (1972), 13.16.
NCAP Report No. 37 NCRP Pubhicauons £ O Box 30175, Washington OC 12014
NCRP Report No. 40 NCRP Pubkcatons P O Box 30175 Wasmington DC 20014
NCRP Heport No 41 NCRP Pudiications, P O Box 30178 Wasningion DC 20014
NCRP Report No 48 NCRP Pubicatons P O. Box 30178 washingion DC 20014
NCRP Raport No 49 NCRP Pubhcatons P 1N Bos 30175 washingion DC 20014
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112 Seeds

InCarnier
Therapeutic
For Interstitial

Brachytherapy
6720

Description: |-125 Seeds in Czi ver consists of a group
of i-125 Seeds housed at the f. =1 spacing indicated
(center tc center) within a brai. 4  bsorbable carner The
1-125 Seeds consist of a weldea "> wum capsule
containing iodine - 125 absorbed ontc a silver rod. The
carmer material is Ethicon no. 1 Vicryl* synthetic
absorbable suture (Polyglactin 910)

Apparentactivityrange. _____________ mCi
Totalapparentactivity . ______ mCi
Numberofseeds ______ AssayDate
LG e DO e

Made in US A by
3M Medical-Surgical Division

St Paul, MN 55144-1000

See package Insert for instructions on handling
and storage of 1-125 Seeds in carrier.

WARNING: The US. Nuclear Agreement State. and, outside the
Caution Regutatory Commussion has approved  United States. . persons authorized
this sealed source for disiribution to by the appropnate authority
‘ Radloactive persons kcensed 10 use byproduct CAUTION. Federal law restncts this

‘ Material

material identihied in 835 400 of 10
CFR Part 35, 10 persons who hold an
equivalent kcense issued by an

device 10 sale by or on the order of 2
physician. Maintain proper radiation
sately precautions at all tmes 3/88



Description

11125 Seeds 6702 consist of a welded hlarum capsule containing lodine-125
4ds0orbed on anon sachange resin spheres

+179 adanrbed
9N 0N eachengs

Physical Charactenstics
lodine-125 has a hall-ife ol 596 days' and decays by electron capture with
the smussion of charactenstic photons and er electrons The alectrons
are absorbed by the titanium wall of the 1125 Seed The principal photon
emiss,oNns are 274 ana 314 keV x-rays and a 355 keV gamma ?
To correct for the physical decay of lodine-125, the decay factors at selected
days after the assay dale are shown in the lable below

ledine-125 Decay Chant
(596 day Hait-Lite ')

Dacay Decay
[ Factr  Dapn Factor
0 1020 3% 0658
2 Q877 38 0843
“ Q955 40 0628
L} 0933 42 0614
L] oon 44 0599
0 Qu30 46 0586
12 o870 48 0s72
14 0850 50 0559
] 0830 52 0546
L} o8N 54 0534
20 are2 56 0s21
2 0774 58 0509
24 Q756 60 0498
26 Q739 62 0.486
28 ar22 64 0475
30 0705 66 0.464
» . 0889 68 0453
4 cen 70 0443

Radiation Protection
The half value thickness of lead lor lodine-125 s 0025 mm. Thus, a 0.25 mm
lead sheet will provide > 99% reduction in exposure
Actions X
The clinical efficacy of 1125 Seeds derives solely from the interaction of the
emitted ionizing radiation with the lissue being lrealed.
Dose distribution around each individual seed is not isotropic. 2 2 4. Thig
anisotropy should be included in dose distnbution calculations.

Tianium enc.psulation assures good lissue compatibility and results in a
otal self-absorption of approximalely 16%. u
indications

course of extarnal radiation therapy. In addition, recurrent tumors may be
implanted with 1125 Seeds. + ¢

Contraindications

As with other t.ac sources, lreatment of tum¢ -, .n generally poor
m«g.wmmvmmmmmmss..g.
Warnings

1) Seeds Intended For Tempaorary implant And Reuse
wmwmumngkzsgoods'mptwncovmmmcﬂowmg

catheters, use a venied chemical noou which has adequate air flow up the
stack and a hitered exhaust. It a chemical hood is not available a plastic
plove box specifically designed ior work with radioactive iodine may be
substituted, proviced it is properly venied.

! @ razor blade, scalpel, or other sharp 1001 1s used 10 remove 1-125 Seeds
afterioading cathalers, uee exira care 10 avold contacting or cutting
A Seed which has been damaged (nick, cut, slice, or other type of
) wili release 1-125 inte the environme .

1F

i

- To assure that Seeds have not been damaged lollowing removal from the
alterloaaing catheters a contaminalion survey should be conducted using a
radiation monior capable of detecting 30keV photons This surv should
Include wipe (or leak) lests of Seeds and an overall area survey 'zov Seed
lear lesi details, contact IM Customer Service at 1-800-328-1671 Resigents
of Minnesota or Canada cail 612-733-9181
2) Seed Corrosion
The titanium shell of the 1-125 Seed has excellent carrosion resistance ynder
normal use However 4o nol expose a Seed 1o acid or alkaline solutions
exceeding 1 molar Seeds are not atected by common solvents such as
acetone and aicohol or by mild detergents

Precautions

1) Personnel Monitonng

11125 Seeds are radioactive, and appropriate precautions must be taken
when handing the sources. All steps of the implantation procedure should
be planned \n advance 1o minimize radiation expaosure 10 perscnnel
consisient with published exposure himits.’

Personnel monioning is required. A fiim badge or TLD dosimeter worn on
the body and 2 ning badge (during Seed handiing) is adequate

2) 11125 Seed Shipping Container

1-125 Seeds are shipped in a shrink-wrapped glass via! which is inside a
shnnk-wrapped lead container. The lead attectivery shieids > 999% of the
photons from |-125.

The glass vial with its black plastic cap is encased in a clear plastic shrink-
:nap fhim having a line of red “3M"' logos visibie along one section of the
iim

The shank-wrap film can be removed by using a razor blade 1o siit the film
along the length of the vial. This should be carefully done so that the viai
does not slip from hand or gripping tool. As an alternative, the film can be
cut just beneath and amund the entire cap. Alter 80, the cap will
unscrew and the film will rermain on both the cap and the glass vial. The film
becomes cloudy and distorted if the vial is autociaved, but printing on the
vial label 1s readable Hand dose can be minimized with shigiding, distance
and shor handling time

3) Seed Handiing

Handling of |-125 Seeds should be done behind shielding of adequate thick-
ness. Forceps, ether reverse or normal action, should be used 1o maintain

operator 10 Seed distance. If normal action forceps are used, le pressure
shouid be 1ed 0 that Seeds are not damaged. I-125 SEEDS SHOULD
NOT BE PICKED UP WITH THE FINGERS.

4) Seed Sterilization

11125 Seeds are NOT stenle when shipped. Before im . they must
be sterilized using steam or athylene oxide (EQ). DO USE DRY HEAT
OR CHEMICAL STERILIZATION.

Sieam Steriiization (autoclave): Use the normal cycie (121 rees C at 15
psi for ISwaomunuws)oﬂhonuhcyde(;aa rees C at 30 psi lor about
3 minutes). DO NOT EXPOSE SEEDS TO TEMPERATURES AND

PRESSURES IN EXCESS OF 138 DEGREES C and 35 PSI,

Ethylene Oxide (EQ) Stenlization: Use cycle and aeration times recommend-
ed Dy the sterilizer's manutacturer or use those delermined by the hospital.
Whaether steam or ethylene oxide is used, |1-125 Seeds should be sterilized in
an adequately shielded container.

Lead Shipping Container: if Seeds are sterilized in the lead shipping con-
tainer, the lead cover on the container and plastic cap on the glass wal
therein should be removed 10 allow steam or ethylene oxide to access the
Seeds.

Other Containers: 1-12¢ Seeds can be loaded inlo stainiess steel cartridges
designed 10 be used with tha Mick Applicalor, of into tha and tetion
lubes used with Henschke Scott . USE ETHYLENE OXIDE
TO STERILIZE SEEDS LOA TO THE PLASTIC TUBES,; STEAM HEAT
WILL WARP THE TUBES ANU +, .EVENT SEED RECOVERY.

Whan in doubt about compatibility of steam heat wiih various Seed
containers, load them with non-radioactive Seeds (o determine the effect of
steam on the conainer material and on Seed recovery.

5) Accidental 1128 Seed

Al 1125 Seeds have a high structural integnty, it is possible through
rough Ing, exposure 10 excessive temperature or crushing, 1o rupture a
Seed causing it 1o release ‘free’’ |-125. If this happens the area of the
accident should be closed off, the Seeds should be sealed in a container;
personnel movement should be controlled (o avoid spread of any radicactive

according 1o established procedures. Personnel working in i near the
accident should also undergo a thyroid scan to determine if 1125 has
accumulated in this organ through contact, ingestion, or inhalation of the
radionuchide



(
g Apphcation 1o Pauent ‘
1125 Swwds should be used oniy Dy INdividuals who are Qualified by training
8N WAPOI ENCE In Ihe Sale use and handling of radionuchides

Ragianon detecton oquipment. capable ol delecting 30 keV photons, should .

bO available whunever 11125 Sweds are boing handled The seeds are Quite
Ssmall and it may be dithicull (© IOCAIe @ AI0PPed seud visually

All practical physical protection should be provided dunng the implantation
procedurs Frequentiy, however. prolective barmers ase not pracucal n the
surgery In this circumstance. operalors must rely upon dislance and speed
10 Mininuze radialion eaposuie 4% &

Treatment of Patient
All patients should be inlormaed of the nature of 1-125 Seed implants and the
€106C10d ponod of iIme aunng which radialion precautions wiill be
necessary Patents, theu close associales and associaled medical
peisonnel should be insirucled in the necessary radiation salely procedures
1equired lor someons who has receved an I-125 Seed implant. Guidelnes
o1 necessary precaulions have been eslablshed '
Al pauents should be advised of the POssiDiily that, durning a coursa of
Wealment, one or more 1-125 Seeds might slough oll and become detached
A3 3 lumor regresses and becomes smaller. Under these circumstances, any
bandages or kinens wihich come into conlact with the site ol the implani
should be scrutinized lor small metallic seeds (Y of an inch long) Pauents
$houid be advised that whanever seeds are found, they should be picked up
wilh & $poon and placed in a jar or other container, and placed in an
naccessible area in the home The radialion center should be notified of
such an event as soon as possible aher its occurence.

Accountability / Disposal

lodine-125 is an accountable radioactive matenal. 1125 Seeds shouid,
tharelore, be sinctly cortrolied and siored in a locked sale |If any significant
maienal cannot be accounted for, the loss must be reporied to the
appropriale federal or state kcensing agency
When disposal is indicaled. 1125 Seeds should be transierred 10 an
authorized radicactive wasie disposal agency. |-125 Seeds should never be
cisposad of in normal wasie
An 1125 Seed disposal service is provided by 3M Radiation Therapy
Products. Customers wishing 1o dispose of 1-125 Seeds in this manner must
contact the IM Company for approval and specific shipping container and
forms.
Matanal approved for return must comply with Depantment of Transponation
regulatons (48 CFR, Pans 171-177) regarding packaging and labeling.

are o be directed l: IM/Radiauon Therapy Products, TCAAP
Building 590, New Brighion, Minnesola, 55112,

Leak Testing

125 Seeds are leak tesied pnor 1 shipment and have passed a leak test
showing < 0005 uCi of removabie |-125 as required by NRC regulation 10
CFR 3559 This leak lest value is prinied on the Certification form that
accompanies each shipment.
F125 Seeds that retain clinical uliity lor more than six months must be leak
M“..ammmbomodmmnsauwmmmw
Oy the Commussion or an Agreement Staie. (except Ior) sources siored and
not baing used. The licansee shall, however, lest each such sourcs for
mewammnmmﬂbmmmhm
Six manths before the date of use or transler.." as prescribed in 10 CFRA
2558
mmmmsmmuummmw(swwmcn
awght lall into the above calegory and, if so, would need 10 be leak lesied
Aaditonaily, snce Ihe hghor acuvity Seeds are often reused, leak testing at
more Irequent « tervals i recommended. For leak test details, contact IM
Cusiomer Servica at 1-800-328-1671. Residents af Minnesola or Canada can
call §12-733-9181.

Adverse Reactions
Nomum\ammzsmmumupm«:.

Dosage and Administration

mwmu»tzss“amxmaumygnmuwmmmm
wmwmwwwmrmmmquw:muu
Estabkshed practice v  shoula be fotlowed for the calcutation of the total
actwvily 10 be implanted, the proper placement of the sources within the
Lssue, and Lhe evaluation of the radkation dose distribution achieved

34-7024.2998.5

(

Oose aisinbubion around each indi 5060 13 N0 ISOIOPIc ¢ A Tiys
ANSOHOPY Should De considered in 5@ Qisinbution Calculanons

lodine-125 has a 59 6 aay hall-wle Decay corrections MUst Do Made i order
10 properly caiculale the actvity of the seeds on the day they are impl, ned

Directions for Use

1) Seeds Inlended For Permanent Implant

1125 Seeds pass through a 17 gauge needie and are implanied using a
Seed “apphicator'’ attached 10 a 17 Qauge or larger needle Common Seeq
apphcalors are the Mick, Henschke and Scoit The Royal Marsden Golg
Grain gun can be used 1o implant Seeds Provided a special moditicalion s
requested of the manutacturer

2) Seeds Inlended For Temporary Implant
11125 Seeds are usually loaded nlo plastc lubing or other devices (g golo
ey® plaques) 1o lacaie aheric Ing procedures and Seed recovery

How Supplied

Model No 6702 1-125 Seeds are avaiabie with apparent acuviues from 50 10
40 inCi per Seed

The Seeds are packaged in a shrink-wrapped screw-cap glass vial, which (s
labeled with. actvity range in mCi; tolal actwity in mCi; assay dgale, number
ol Seeds and Seed Lot number. The glass vial 18 contained in a shrink-
wrapped lead "pig” similanly labeled The pig label has, in adaiion,
precautionary regulalory stalements pernaining 1o icensing of the Seeds

11125 Seeds are NOT stenie when shipped.

Licensing

The US. Nuciear Regulatory Commission has approved this sealed source
for distnbution 10 persons licensed 1o use Dyproauct malenal identified in
§35.400 of 10 CFR Pant 35, 10 persons who hold an equivalent kcense issued
by an Agreement Stale, and outside the United States. to Persons authornzeq
by the appropnate authonty

Federal law restricts thus device (0 sale by or on the order of a physician

Relerences
1. A Handbook of Ragioactivity Measurements Procedures Second Editon
NCAP Report No. 58, Washington, D.C. (1985)
2. Ling, CC., Yorke, E.D., Spiro, |.J., Kubiatowicz, D.O., anc ‘vnnett, D,
Physical Dosimetry of 1125 Seeds of a New Design For Interstitial Implant
int. A Radiavon Oncology Biol. Phys. 9: 1747-1752 (1983)
3 Ling, CC, Schell, M.C., and Yorke. E.D., Two-dimensional Dose
Distribution of 1-125 Seeds. Medica/ Physics 12, no. 5. 652655 (1985)
4 Ling, C.C., Anderson, L.L. and Shipley, WU., Dose Inhomogenaeity in
Intersutial Implants Using 1-125 Seeds. Int. J Radiation Oncology Biol. Phys
5. 419-425 (1979)
S Hilans, B.S., (ed.) Handbook of Interstitial Braciiywnerapy. Publishing
Sciences Group Inc., Acton, Massachusetts (1975)
6 Marchese, M.J, Hall, E.J., Hilans, BS., Clinical, Pnysical and
Radiobiological Aspects of Encapsulaied lodine-125 in Radiation Oncology
Endocunetherapy / Hyperthermia Oncology 1: 67-82 (1985)
7. Precautions in the Management of Palients Who Have Recaived
Therapeutic Amounts of Ragionuclides. NCRP Report No. 37, Washington,
D.C. (1970)
8 Protection Against Radiation From Brachytherapy Sources. NCAP Report
No 40, Washungton, D.C (1972)
8 Specilication ot Gamma-Ray Brachytherapy Sources. NCR® Report No
41, Washingion, D.C. (1574)
10. Radiation Protection for Mcdical and Alled Health Personnel. NCRP
Report No. 48, Washington, D.C. (1976)
1. Sinciural Shielding Design and Evaluation for Medical Use of X Rays
and Gamma Rays of Energies Up 10 10 MeV NCRP Report No. 48,
Washington, D.C. (1976)
12. Hilans, B.S., "Brachytherapy Treatment Planning™ in Brachytherapy
Oncalogy Update 1984, (Hilans, BS. and Non, D., ed ) Memonal Sloan-
Ketiering Cancer Canter, 1275 York Avenue, New York, NY, pp §-10.
13 Anderson, L.L., Kuan, H.M., and Ding, LY., “'Clinica! Dosimetry With
1-128", In Modern Interstitial and Intracaviiar Radiation Cancer Managemant,
(FW. George Il ed.) MASSON Publishing | .SA, Inc., New York (1981), pp 9-15
Note: The NCRP (National Council on Radiation Protection and
Measurements) documents are available from: NCRP Pubhcauons, 7910
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!;1572115 Seeds

Description

11125 Seeds 5711 consist of & weided lilanium capsule containing iodine- 125
A050rbad onio a silver rod

175 soered
on sived rod

fis b
....'(‘(‘
4 I Al

Physical Characteristics
lodine-125 has 2 halt-ite ol 596 days' and decays Dy electron capiure with the
emiss«on of charactensiic pholons and ¢ electrons. The electrons are
absorbed by the Litanium wall of the 1125 The principal photon emissions
a8 274 and 31 4 keV x-(ays and a 355 eV gamma. Also emitied are 22 1 and
252 kaV fluorescent x-rays from the siver rod ?

To correct for the physical decay of lodine-125, the decay factors at selected days
aher the assay dale are shown in 1he lable Delow.

1

0.5 mm

30 mem

45 men R s |

Mdine 125 Decay Chart (545 day Mant-Lits ')

Dayn Decay Facter  Days Decay Faclor
0 1.000 36 0658
2 Q977 8 0643
o 0955 40 0628
6 0933 42 0614
8 o9n 44 0599

10 0890 46 0586
2 can 48 0572
14 08%0 S0 0558
18 0830 52 0546
18 can 54 0534
20 0792 56 0s21
2 0774 58 0509
24 0756 L] 0498
26 QN9 &2 0.486
28 are 64 0475
30 Q708 66 Q464
k4 0689 68 0453
34 0673 n 0443

Radiation Protection

The hait value thickness of lead for lodine-126 s 0025 mm. Thus, a 0.25 mm lead
sheet will provide > 99% reduction 1 exposure

Actions

The clincal efficacy of 1-125 Seeds dernves solely from the interaction of the
OMId ONIZING racALON wilh the Ussue Deing treated.

Dose distribution around each individual seed is not isotropic. A ¢ This
ansotropy should be included in dose distnbution calculahions.

Wmmmmwm.wmmw
sitver rod, results in a wotal self-absorption of approumalely 35%

and intrathoracic tumors.
pancreas, and prostate (earty stages) are commaoniy troated.
1125 Seeds with total apparent activities greator than 1.0 mCi are indicated for
intarstitial treatment of tumors which have the lollowing charactenstcs,
urresectable, localized, and moderale radisensitivity. These seeds may be used
for selected radiation applications as emporary implants.
1-125 Seeds are indicaied 10 treat residual tumors lollowing compiletion of a
course of axlernal radiation therapy. In addition, recurrent tumors may be
implanted with 1125 Seeds. b ¢

Contraindications

As with other brachytherapy scurces, treatment of tumors in generally poor
M(q.mmmmmmmss“g:
Wamings

1) Seeds Intended For Permanent implant

Do not torce an 1128 Seed into (or from) any implant tube, needie. or cartridge;
Joing 80 May damage the wall or end weids of the Soed. potentially causing
relaase of 1 125 o the environment and 1o body fluids should the Seed be
mplanied. It a Seed has been visibly damaged in any way, discard i immediately
10 raiOACive wasle and check the area tor contamination. UNDER NO
CIRCUMSTANCES SHOULD VISIBLY DAMAGED SEEDS BE IMPLANTED

2) Seeds (ntendec For Temporary Implant Ang Reuse

Whan loading or removing 1125 Seeds Irom piastic or rubber aferioading
cathelers. use a vented chemical hood which has adequale av Now up the stack
ana a litered exhaust il a chemical hood 1s not availadie a plasic glove box
specihically gesignad lor work with radoactive odine May be substiluled
proviaed i s properly venled

I a razor blade. scalpel or other sharp 100) S useq 1o remove i-12% Seeds trom
the aherloading catheters. use exira care o avoid contacting or cutting a Seed A
Seed which has been damaged (nick, cul. siice, o other lype of damage) will
release 1125 into the environmant

To assure that Seeds have not been damagea following removal trom the atter
loading catheters, a contamination survey should be conducted using a radiation
moniior capable of delecting 30 keV photons This survey should include wipe (or
leak) lests of Seeds and an overall area survey For Seed leak test delails. contact
IM Customer Service at 1-800-328-1671 Residents of Minnesota o Canaga call
612-733-9181 .

3) Seed Corrosion

The titanium shell of the |-125 Seed has excellent corrosion resistance under
normal use However do NOt 8xpose a Seed 1o acid or alkaline solutions
exceeding 1 molar Seeds are not atlected by common soivenis such as acelone
and aicohol of by mild gelergents

Precautions

1) Personnel Monitoring

11125 Seeds are radicactive. and appropriate precautions must be 1aken when
handling the sources. All steps of the implantation procedure should be planned
IN aavance 1o Minimize radialion exposu 2 10 personnel consistent with published
exposure hmits 7

Personnel monitoring s required A film badge or TLD dosimeter worn on the
body and a nng badge (during Seed handling) is adequaie.

2) 11125 Seed Shipping Container

1-125 Seeds are shupped in a shrink-wrapped glass vial which is insude a shrink-
m;good lead container The lead effactively shieids > 99.9% of the photans from
i1

The glass vial with its black plastic Cap 1s encased in a clear plastic shrink-wragp
film having a line of red “aM"' 0Qos visible along one section of the fim

The shnnk-wrap film can be removed by using a razor blade o siit the illm

the length of the vial. This should be carefully done 0 that the vial does not ship
from hand or gripping wol. As an alternative, the film can be cut just beneath and
argund the entire cap. After Going $0, the cap will unscrew and the film will
remain on both the and the glass vial The film becomes cloudy and distorted
if the vial is autociaved, but pnnting on the vial labei is readable. Hand dese can
be minimized with shielding, distance and shon handling time.

J) Seed Han:

tiandhng of |-125 should be benind shielding of adequaie thickness.
Forceps, aither reverse or normal action, should be used 0 maintain operator 1o
Seed distance If normal action forceps are used, nentie pressure should be
apphed so thal Seeds are not damaged. 1-125 SEEDS SHOULD NOT BE PICKED
UP WITH THE FINGERS.

4) Seed Sterilization

11125 Seeds are NOT sievile when shipped Belore implantation, must be
sterilized steam or ethylene axide (EQ). DO NOT USE DRY OR
CHEMICAL RILIZATION.

Steam Sterilization (autoclave): Use the normal cycle (121 degrees C at 15 psi lor
15 10 30 minutes) or the fash lo(ﬂ:doonuCu:\g&oloubouNmnums)
DO NOT EXPOSE SEEDS TO TEMPERATURES AND SSURES IN EXCESS
OF 138 DEGREES C and 35 PSI.

Ethylene Oxide (EO) Sterilization: Use cycle and aeration times recommended by
the steniizec's manulacturer or use those determined at the hospital

Whather steam or ethylens oxide is used, 1125 Seeds should be sterilized in an
acequately shieided container

Lead Shipping Container: if Seeds are stenhized in the lead shipping container,
the lead cover on ihe container and plasiic cap on ihe glass vial therein should
be removed 10 allow sleam or ethylene axide 10 access the Seeds

Other Containers: 1125 Seeds can be loaded into stainless steel cartridges

e 10 be used with the Mick Applicator, or into the nylon and teflon tubes
used with Henschke and Scott a%u:m USE ETHYLENE OXIDE TO
STERILIZE SEEDS LOADED INTO THE PLASTIC TUBES; STEAM MEAT WILL
WARP THE TUBES AND PREVENT SEED RECOVERY.

When in doubt about compatibility of steam heal with various Seed containers,
load them with non-radioactive Seeds (o determine the effect of sieam on the
container material and on Seed recovery.

5) Accidental 1-125 Seed Damage

Although 1125 Seeds have a high structurai integrity, it is possible through rough
handiing, @xposure (0 excessive @mperalure, o crushing 1o rupture a Seed
causing it to release “frea’ I-125. If this happens the area of the accident should
be closed off. the Seeds should be sealed in a conlainer; personnel movement
should be controlied 10 avond spread of any radicactive contamination. and the
6784 and personnel SNoukd De deCONtamINaled ac 10 estaniished
procedures Pereon. sl -orw\%;n Of near the accident should also undergo a
thyroid scan to determine if 1125 has accumulated i this organ through contact,
ingestion, or inhalation of the radwonuchce



Application 1o Pe t
1128 Sn.ja SNOUKI Dw Used Only by Individuals d"‘hod by tiaing ang
WADSeNCE i Ihe saiw use and handhng of radionuchdes
Radialion detection #Quipmani capuoie of detecting 30 keV «-rays should be
Svalabie wheneve 125 Seeds are Deing handied The seeds ae quie smail
ANa it May be Ayl 1 1OCaie @ Qropped seed visually ~
All praciical Physical ROWCHon should bu PIOvided during the implaniaion
PrOCeduie Fv.q«umw NOowever prowctive Datiwrs 4@ not Prachical i (he

Surgery In Inws circumsiance. operalors musi rely upon distance and speed 10
RIS (AAAION waPOsSure & & W 1

Treatment of Patient

All patwnts should be inlormed of the Nalure of 11125 Seed impants and (he

" 81peCI80 penod of ime unng which radialion precautions will be necessary
Palents. therr close associales aNg associaled medical personnel should be
INSuCled in the necessary radiaiion sdlely Procedurss (equired 10 S0mMeons who
has recoived an 1125 Seed implant Guidelines lor necessary pracautions have
Duen 8siabiisheq !
All palients should be advised of ihe POsSIDIlity thal, duning & course of Weatment,
0ne or mare |-125 Seeds might siough off and become delached as a lumor
9g/0555 and becomes smaller Under these cvcumsiances, any bandages or
Wnens which come o contact with he site of the implant should be scrutinized
for small melalc seeds (Ve of an inch long) Patienis should be advised thal
whanever seeds are lound. they should be picked up with a $POON and placed in
& Jar Or oiner container, and placed in an Naccessibie area in Ihe home The

fadiation center snoula be noutied of SUCh an evenl as 5000 as POssbie aer s
occurrance.

Accountapility / Disposal

An 11125 Seed disposal survice is Piovided by IM Radiation Therapy Products
Customers wishing 10 Gispase of 11125 Seeds in this manner must contact the M
Company lor approval ang specihic shipping containgr and forms.

Leak Testing
&taMuownmwnmmwmmamu
showing < 0.008 wCi of removaie 125 as required by NRC regQuianon 10 CFR
3559 Tmuwmammw&mmmbmmmm
each shipment.
Mszommuuwncmcumuybrmonmmmmomumwummd
"..ummmnmmumauammmwmoyw

Gale of use or transier "' as prescribed in 10 CFR 3559,
rmSmmmmu«wwnnwmcnmuumwm
Calegory and, i 80, would need 10 be leak tesied. , $inCe the highar
my&mmmm.mm\gdmﬁmmmm-
mm.&wumwmms«vmu
1-800-328-1671. Residents of Minnesola o Canada can call 612-733-9181.
UAumtlzss.mwhwmmM(wumndoss
M)-ammommmummmuowawm
ummammmuwSmCawumum

Adverse Reactions
mmwm»mmmmw.

Dosage and Administration
memal~tzss~amuunumywummmmupon
Nwmwmwmmmuummmimm
m‘“mumwwmmawwmnu
mm.wm:mawmmmwmwm
man:mmmm.
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Dose austriouion a{. w 'VIQUAl 2080 (3 Nt IBAIIOE T A4 Tha
ANSOIIOPY Should be g 36 Olrbuon caiculaiions

aine- 125 nas a 596 Qay hail-ile ' Ducay corrections Musl b Made 0 Grye 1o
Properly calculate the Clivily of the seuds on the Qay they are implanieg

Directions tor Use

1) Seeds Inwnaed For Purmanent impla

1125 Seeds pass tNrough a 17 gauge nuwdie and A9 IMplanted using v Seed
“apphcalor” altached 1o a 17 94uge or larger needle Common Seeq APPIC @i
/8 INe Mick, Henschke ang Scott The Royal Marsgen Golg Grain Qun can *
used 1o implant Seeds provided a $Pacial MOdicalion 15 requesied of ihe
manutacturer

2) Seeds Inlended For Temporary Impian
1125 Seeds are usually laded nio PIASIC luoing or ther devices (6g Qoid ey
Plagues) to lacililate afterioading procedures and Seed recovery

How Supplied
Model No. 6711 1125 Seeds are @vailabie wilh apparent activiues lrom 0 10 10 5¢
moi per Seed and Dy special request, lrom 51 1o 40 mCy per Seeq

The Seeds are Packaged in a shink-wrapped SCrow-Cap glass vial, which s
labeied with activity fange in mCi, 1olat activity n mCi, as5ay dale. nuMber of
Seeds and Seed Lot numoer The Qlass vial 1s contained in a Shank-wrapped e
P1g similanily labeled The Pig label has. in agaiion, pracautionary regulaiary
slalements pertaining to licansing of the Seeds

1125 Seeas are NOT steriie when shipped

Licensing

The US. Nuclear Regulatory Commission has APPIoved this sealud souice for
dislnbution W persons licensed to use byproduct malenal identdied n §35400 .
munmuwmcmswmmumnwmmusmbym
Agreement Siate, and, outside the United States, 10 persons authonzaa by the

Fooowwrumcumm-cobmobyotmwawdlpnysucm

Relerences
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Report Na. 58, Washingtlon, D.C. (1985)
2 Ling, CC., Yorke, E.0., Spwo, 1), Kublatowicz, DO., ang Banneu, O, Physica
wadkla&ooudnmoosognﬁammunm nt J Racuaue
Ovicology Biol. Phys. 9 1747-1752 (1983)
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(1979)
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7. Precautions i the Managemeni of Patients Who Have Received Therapauiic
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8 Prowection Against Radiation From Brachytherapy Sources. NCAP Report Nc
40, Washington, D.C. (1972)
9. Specification of Gamma-Ray Brachytherapy Sources. NCAP Repon No. 41,
Washington, D.C (1974)
10. Radiation Protection lor Medical and Allied Heallh Personnel NCRP Report
No. 48, Wasningion, D.C. (1976)
11. Structural Shielding Design and Evaluation lor Madical Use of ¥ Rays ana
Gamma Rays of Energies Up o 10 Mev NCRP Report No. 48, Washinglon, 0.C
(1976)
12. Hilanis, BS., ""Brachylherapy Treatment Planming™ w Brachytherapy Oncoiog,
Updare 1984, (Hilans, B.S. ana Nori, ., ed.) Memonial Sioan-Keuenng Cancer
Center, 1275 York Avenue, New York, NY, pp 510
13 Anderson, L.L., Kuan, H.M., and Ding. 1Y., “Clinical Dosimetry Wuh 1125 i
Mmmmwmmeu L (FW George
I ed.) Masson Publishing USA, Inc.. New York (1981), pp 815
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Description

I-125 Seeds in Carnier consists of Model No. 6711 1125 Seeds
{welded lanum capsule containing 1-125 adsorbed onto a silver
rod) spaced at a lixed distance within #1 Vicryl* (polyglactin 910)
absorbable suture. The Seeds are located at the distal 2 to 30 em of
Sulure and a surgical needle (V2 cucle taper pont) is attached 10 the
other end. The portion of the suture containing the 1125 Seeds is
housed in a stainlass steel nng which attenuates > 99.9% of the
125 photons. 1125 Seeds in Carrier is sterile when shipped.

Physical Characteristics
lodine-125 has a half-lile of 59.6 days' and decays by .-.actron
Caplure with the emission of characteristic photons and Auger
electrons The electrons are absorbed by the ttanium wall of the
I-125 Seed. The principal photon emissions are 27.4 and 31.4 keVv
X-fays and a 35.5 keV gamma. Also emitted are 22 1 and 25.2 keV
fluorescent x-rays from the silver rod. 2

To correci for the physical decay of lodine-125, the decay factors at
selected days after the assay dale are shown in lable below.

lodine-125 Decay Chart

(59.6 day Hall-Lile 1)
Decay Decay
Days Faclor  Days Factor
N 1.000 36 . .. .0.658
¥ ;. ...0.977 a8 | ..0.643
% s .. .0.955 40 | .0.628
B e ..0.933 42 | ..0614
NI . | ) § 44 0.599
e e R 0.890 46 .0.586
|+ P P I 0.870 48 | .0.572
B il m e 0.850 50 ..0.559
B s s TR ey 0.830 - v . 0.548
- (P R S 0811 . 0.534
[ e pus 0.792 56 <+ 0.821
- T L 0.774 88 ... ... .. . ..0.509
24 ... ... . ... 0.756 e e e e 0.498
' ORREROREWOUAPIE W % 62 ........ vveenn . 0.486
BB e Sl b b 0 d ka2 e 0.722 I 0.475
N St ...0.708 66 .. .. .. . ey 0.464
R .0.689 B e e h 0.453
IR S v ke A 0.673 7 ......... on e v 0043

Radiation Protection

The half value thickness of lead for lodine-125 is 0.025 mm. Thus, a
0.25 mm lead sheet will provide > 997 reduction in exposure.

Actions

The clinical efficacy of 1125 Seeds derives solely from the
interaction of the emitted ionizing radiation with the lissue being
ireated.

Dose distnbution around each individual seed is not isotropic. 2. 3.4
This anisotropy should be included in dose distribution calculations.

Intramuscular implantation studied in rats show that the absorption
of the carrier in 1-125 Seeds in Carrier is minimal until about the
40th postoperative day. Absorption is essentially complete between
the 80th and 90th day. $ -

Indications

k125 Seeds in Carrier ‘= indicated for permanent interstital
implantation of selec ed tumors which are localized, either
unresectable or resi lual after excision of the primary lesicn, and of

eedc Ig Carrier ' o

low 10 moderate radiosensitivity

1125 Seeds in Carner mMmay be indicaled tor use concurrent wilh or a!
the complation of othar treatment modalities, such as extarnal peain
radiation therapy or chemotherapy ¢ 7.4

Contraindications

As with other brachytherapy sources, treatment of tumaors in

generally poor condition (e.g ulcerated) is not recommendged with
1-125 Seeds in Carrier.

Warnings
I-125 Seeds in Carrier is shipped sterile and must not be reslerilizea

Precautions

1) Personne! Monitoring

I-125 Seeds in Carrier is radioactive, and appropriate precautions
must be taken during handling. All steps of the implantation
procedure should be planned in advance to minimize radiation
exposure 1o personnel consisient with published exposura himits. ¢

Personnel monitoring is required. A film badge or TLD dosimetar
worn on the body and a ring badge (during Seed handling) 1s
adequals.

2) 1125 Seeds in Carrier Shipping Container

1-125 Seeds in Carnier is shipped slerile i a stainless steel rning
which attenuates > 99.9% of the photons ‘rom |-125. If possibie, the
implant procedure should be planned so inat the Seeds can reside
within the ring in a stenile field until moments belfore they are sewn
into the tissue.

3) Handling

Any manipulation of I-125 Seeds in Carrier should be carried out :n
a sterile environment behind shielding of adequate thickness. The
1125 Seeds in Carrier should be hanaled with forceps only and with
as much distance as practical between Seeds and the operaior

Seed spacing in the Vicryl suture can be changed using forceps o
manipulate the Seeds. CARE MUST BE TAKEN TO AVOID
CRUSHING SEEDS.

The implant procedure may require that Seeds in Carrier be cut inic
sections. CARE MUST BE TAKEN TO AVOID CUTTING SEEDS.

4) Seed Sterilization

1125 Seeds in Carrier is sterile when shipped and SHOULD NOT
BE RESTERILIZED.

5) Accidental 1-125 Seed Damage

Although 1125 Seeds have a high structural integrity, it is possible
through rough handling, exposure 10 excessive temperature,
crushing or cutting 1o rupture a Seed causing it to release "‘free'
I-125. If this happens the area of the accident should be closed oft,
ihe Seeds should be sealed in a container; personnel movement
should be controlied to avoid spread of any radioactive contamin-
alion; and the area and personnel should be decontaminated
according 10 established procedures. Personnel working in or near
the accident should also undergo a thyroid scan to determine if 1123
has accumulated in this organ through contact, ingestion, or
inhalation of the radionuclide. ]

Application to Patient

I-125 Seeds in Carrier shouid be used only by individuals who are
Qualified by training and experience in the sale use and handlina o!
radionuclides.



* 8hould ve available whenover 1125 Seeds i, arn ing
handled

All practical physical protection should be provided during the
implantation procedure Frequently however protective barners are
not practical in the surgery In this circumstance, operalors must rely
upon distance and speed 10 minimize radiation exposure '¢ ' 12 1

Treatment of Patient

All patients should be informed of the nature of 1-125 Seed implants
and the expected penod ol ime during which radiation precautions
will be necessary Patients. thewr close associates and associated
medical personnel should be instructed in the necessary radiation
salety procedures required lor someone who has recewved an 1125
Seed implant. Guidelines tor necessary precautions have been
established.

Radiation dotection equipment capable of ¢ ting i keV photons

Accountability /Disposal
lodine-125 1s an accountable radicactive material 1-125 Seeds in
Carrier should, therefore, be sirictly controlled and stored in a
locked sate I any signiicant malterial cannol be accounted for, the
loss must be reported to the federal or state licensing agency
When disposal is indicated, 1-125 Seeds in Carner shoulg be
transterred to an authorized radioactive waste disposal dgency. 1-125
Seeds should never be disposed ol in normal waste.

An 1125 Seed disposal service is provided by 3M Radiation Therapy
Products. Customers wishing to dispose of I-125 Seeds in Carrier in
this manner must contact the 3M Company for approval and specific
shipping container and forms,

Material approved lor return must comply with Department of
Transportation regulations (49 CFR Pars 171-177) regarding
packaging and labeling. Shipments are to be directed o
3M/Radiation Therapy Products, TCAAP Buiiding 590, New
Brighton, Minnesota, 55112,

Leak Testing

Prior to fabncation of 11125 Seeds in Carrier, all 1-125 Seeds have
passed a leak test showing < 0.005 uCi of removable 1-125 as
required by NRC regulation 10 CFR 3559. This leak test value is
printed on the Certification form that accompanies each shipment.

Adverse Reactions

No adverse reactions involving 1125 Seeds in Carrier have been
reported.

Dosage and Administration

The total activity of I-125 Seeds in Carrier required for any given
treatment depends upon the tumor volume and the previous
radiation history of the tumor site. Established practice ' ' shouid
be followed for the calculation of the total activity to be implanted,
the proper placement of the sources within the tissue, and the
evaluation of the radiation dose distribution achieved.

Dose distribution around each individual seed is not isotropic. 2. 2 4
This anisotropy should be accounted for in dose distribution
calculations.

ic4ine-125 has a 596 day half-hie. Decay corrections must be made
in order to calculate y the activity of the seeds on the day
they are implanted. are movable within the carrier to enable
the practitioner to establish the correct seed-to-seed spacing based
on the isotopic decay curve.

Directions for Use

1126 Seeds in Carrier is supplied with an attached surgical needle.
With the patient appropriately anesthetized, a qualified practitioner
may place the seeds i carrier throughout the tumorT wﬁumc
according to a rtamnod geometric arrangement. implantation
of 1-125 Seeds in Carner does not require use of conventional 1125
Seed applicators.

How Supplied

1125 Seeds in Carner is STERILE having ten 11125 Seeds spaced 1
cm canter to center in a braided #1 Vicryl (polyglactin 910) suture.
The usual activity ranges for thy ten Seeds is 0.40 to 0.42 mC!

34.7024 3001 .7

mCi, each having a 6% acti read Qther configurations of 1125
Seeds in camer (up to 20 Se with Seed sclcmég ranging trom 0§
10 1.5 cm center 10 center) m. e available at special request

A ' circle taper point needle is attached to one end of the suture
The distal end of the suture containing the Seeds is housed within a
slainless sieel nng

(
Other actvily ranges dy bvaote These vary trom 0.2 10 10

The stainless steel ring i1s sealed in a maisture-resistant foil bag
which is enclosed in a Steri-Lok* gas stenlization bag

Aflixed to the Steri-Lok bag are two labels showing the following
information. 1) Activity range in mCi, Total activity, Nmber of
Seeds. Assay date. Seed Lot number and Seed spacing and 2)
“'Sterility guarantee unless package is damaged of open’’

The Ster-Lok bag is enclosed within a clear plastic bag which must

remain intact in order for the 1125 Seeds in Carnier 10 be returned
for partial credit.

11126 Seeds in Carrier is sterile when shipped
Licensing

The US Nuclear Regulatory Commission has approved this sealed
source lor distnbution to persons licensed to use byproduct matenal
identitied in §35.400 of 10 CFR Part 35, lo persons who hold an
equivalent license issued by an Agreement State, and, outside the
United States, to persons authorized by the appropriate authority.

Federal law restricts this device to sale by or on the order of a
physician
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3Mcesimn-137 |
Needle Sources

Series 6530, 6540

Description

3M Cesium- 137 needle sources consist of two stainless steel
capsules - an outer casing and an inner core containing cesium-
labeled teramic microspheres packed along the active length.
Each tull strength needle source is nickel-plated; half strength
needles are identiiied by gold plating
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Physical Characteristics

Cesium-137 has a half-life of 30.0 years and decays with the
emission of a monoenergetic gamma ray of 822 keV.

To correct for the physical decay of cesium-137, the decay factors
at seiected years after the assay date are shown in the table below,

Decay Chart for Cosium. 137, Hail-Lite 30.0 Years

Decuy
Years tactor  Years
e .. 1,00 55
BB 54 4 sk wnr s e 99 60..
1.0 .. .98 65
L+ N e AT 7.0
20 o A8 78..
I 2 A s s S R D 94 8.0
- T I 9 [ &)
T . ¢ 90..
40 .0 8
45 . 0 100 ..
50 .89

Radiation Protection
The half-vaiue layer in lead for cesium-137 is 6 mm.

Actions

3M Cesium- 137 needle scurces emit a gamma ray of 662 «e'. The
clinical efficacy of the sources is a result of interaction of this
lonizing radiation with the tissues being treated.

Indications

3M Cesium-137 needle sources are indicated for interstitial
treatment of cancers, and may be used in conjunction with other
treatment modalities.

The use of 3M Cesium-137 sources for any indication should be
prescribed by a qualified practitioner

Precautions .

Preparation for Use

IM Cesium-137 needle sourr s are radioactive and appropriate
precautions must be taken wh« handiing these sources All
steps of the use procedure shou ¢ be planned in advance to
minimize radialion exposure to personnel consistent with
published exposure imits

Personnel monitoring is required for individuals working with
cesium-137 sources A film badge or TLD dosimeter worn on the
body and. for handling. a ring dosimeter will provide adequate
detection

3M Cesium-137 needle sources must be stored in a protective
lead safe or vault of such thickness as 1s necessary to reduce
exposure rates to permissibie leveis? When transporting sources
within the hospital premises. an appropriate carrier with adequate
shielding should be used

All manipulations involving 3M Cesium-137 needie sources
should be carried out behind shielding of such size and thickness
as wili adequately shield the operator DIRECT CONTACT WITH
THE SOURCES SHOULD BE AVOIDZD. The preparation of
needle sources for patient application should be carried out
behind a protective L-block, constructed of lead. In addition, 3M
Cesium-137 needle sources should be handled only with forceps
with as much distance as practical between sources and the
operator. 3M CESIUM-137 NEEDLE SOURCES SHOULD
NEVER BE TOUCHED WITH THE HANDS.

Radiation detection equipment should be available whenever 3M
Cesium-137 needle scurces are being handied.

Application to Patient

3M Cesium-137 needle sources should be used only by
individuals who are qualitied by training and experience in the
safe use and handling of radionuclides and whose experience
and training have been approved by the appropriate government
agency authorized to license the use of radionuclides.

All practical physical protection should be provided during the
application procedure. When the use of protective barriers is not
practical, operators must rely on distance and speed to minimize
radiation exposure.? Persons should not remain closer than
necessary to the radioactive material, either before or after its
introduction into the patient.

The radiation dosimetry should be calculated prior to the
insartion of cesium-137 needle sources. to assure that the
prescribed dose is delivered to the patient. In addition, careful
planning of the geometrical arrangement of the sources will
reduce radiation exposure 1o personnel during the insertion
procedure by avoiding hesitation and changes.

Treatment of Patient

All patients should be informed of the nature of treatment with 3M
Cesium-137 needle sources and the expected period of time
during which radiation precautions will be necessary. Patients,
their close associates, and associated medical personnel should
be instructed in the necessary radiation safety procedures
required for someone who is being treated with cesium-137,
Guidelines for necessary precautions have been established by
the National Council on Radiation Protection and Measurements
and are detailed in NCRP Reports. '+ 2. 3. 4.8

‘The beq, cubicle, or room of the hospital patient should be marked
with a sign or tag indicating the presence of braciytherapy
sources. n addition, the patient’s chart should indicate the number
and nature of the sources, the total amount of activity, and time and
date of application and anticipated removal,

The extent to which a patient with 3M Cesium- 137 needie sources
must be segregated depends upon the total activity used, its
location ir the patient, how long it is to be there, and to what
exposure other persons near him are subject, Consideration must
be given to the proximity of patients in adjoining rooms, since
nermal wall construction may have little value in shieiding gamma
radiation,

A patient being treated with 3M Cesium- 137 needle sources shoulc
be restricted to his room. The patient must not be allowed to leave
the hospital until the sources have been removed. During the
course of treatment, the patient should carry a wristband or
suitaole identification which provides information regarding the
radioactive nature of the treatment.



uring the course of treatment with 3M Cesium- eadle
SOurces. surgical bandages and dressings should be changed only
by individuals trained in radiation safety techniques Dressings

must not be discarded until they have been checked for the
presence of sources and found to contain none Bed baths should
be omitted while the sources are in place Nursing care necessary
for the patient's well-being sh~uld be preplanned and delivered
Quickly to minimize time spent al the bedside

It a source becomes loose or falls out, it shouid be picked up with
forceps and placed in a shielded container in the patient's room
The physician and radiation protection supervisor should be
notified of such an event as soon as possible after its occurrence

Removai/Accountability

When IM Cesium- 137 needle sources are removed from a patient,
the same radiation safety procedures used for insertion should be
observed. All linens, dressings, clothing, and equipment should be
kept within the cubicle or room where the removal takes piace until
ail sources are accounted for. Appropr ‘e detectors and a
shielded carrier should be available ' . e room where source
removal takes place

Ater the removal procedure, it should be determined that all 3M
Cesium-137 needie sources have been remaved. This may be
accomplished by surveying the patient with an appropriate
radiation detector

Following their removal from a patient, 3M Cesium-137 needle
sources must be returned to an individual designated as the
Source custodian for cleaning, inventory, and storageina
controiled area.

Cleaning/Sterilization/Storage

3M Cesium-137 needle sources should be cleaned following their
removal from the patient and before being returned to a stcrage
safe. While cleaning or sterilizing sources, adequate precaution
should be taken to avoid radiation exposure to the staf, damage to
sources, and loss of sources.

Cleaning of 3M Cesium-137 needle sources may be accomplished
Dy rinsing or soaking the sources in water or, if dried fluids are
present, in a hydrogen peroxide: water (1:1) solution. An ultrasonic
bath may aiso be used. Following cleaning, 3M Cesium-137 needle
sources should be air-dried or rinsed in alcohol,

Abrasive substances (e.g. metal cleaners, polishes) must not be
used to clean 3M Cesium-137 needle sources. In addition, sources
should not be allowed to contact mercury or mercury-containing
solutions, or any other toxic or biologically hazardous materials,

3M Cesium-137 needle sources are NOT sterile when shipped and
as such must be sterilized with steam (autocllvok dry heat, or
ethylene oxide (EQ) prior to patient application, egardless of the
method selected, the sources should be placed in an adequately
shielded container prior to placement in the sterilization chamber.
Manipulation of the sources prior to or foilowing sterilization
should be carried out behind shielding of such size and thickness
as will adequately shield the operator. In addition, 3M Cesium-137
needle sources should be handled only with forceps. Autociaves
should be equipped with traps or other means to prevent source
loss through the drain hole.

3M Cesium-137 needle sources withstand normal sterilization
conditions of temperature and pressure. 3M Cesium-137 needle
sources retain their integrity at temperatures of 800° C for 60
minutes.

Leak Testing

3M Cesium- 137 needle sources are leak tested prior to shiprent
and the results provided on shipping certification papers that
accompany each shipment.

3M Cesium-137 needle sources must be leak tested periodically by
the user according to requirements described in 10 CFR 3559 The
U.S. Nuciear Regulatory Commission has specified a six-month
leak test interval for 3M Cesium-137 needle sources, series 6530
and 6540 (formerly model 6B6G).

34.7028-2727 %
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Adverse Reactions .

No adverse reactions invoiving 3M Cesium-137 needle Lources
have been reported

Dosage and Administration

The total activity of 3M Cesium-137 needle sources required for
any given treatmant depends upon several ‘actors, among which
are tumor type and size, anatomical geometry and previous
radiation history of the tumor site. The treatment plan for a
particular patient, including the number and strength of sources
and the length of treatment time, should be prescribed by a
qualitied physician. 3M Cesium-137 needle sources decay atarate
of approximately 2% per year, and. as a result, treatment times
shouid be adjusted periodically.

How Supplied

3M Cesium-137 needle sources are available as fuli-strength
(models 6530 through 6533), halt-strength (models 6534 through
6537) sources, or a high inter ity (10mg Ra equivalent) needle
(series 6540). Characteristics of each source are listed below, by
product number.

Model mg Ra Active
Number sQuivalent Dimensions (mm) longth (mm,
6530 10 270x 165 .. 150
6531 1.5 345 x185 . 225
6532 20 420x 165 00
6533 30 570x 168 450
6534 .08 R7TOx168 ... ... ... ... 180
683§ 078 MSx168 ... .. ... .. S
6536 1.0 QQO0x168 ... ... . .. ... .. 300
6537 1.5 S7T0x18% .. 480
6540 100 20x 168 100

Each full strength cesium-137 needle source is nickel-plated. Half-
strength sources are gold-plated.

3M Cesium-137 needle sources are packaged in a lead pig which is
labeled to indicate the isotope, amount of activity, and calibration
date, as well as precautionary regulatory statements pertaining to
licensing of the product.

Licensing

The US. Nuclear Regulatory Commissiorn has approved this sealed
source for distribution to persons licensed to use byproduct material
identified in §35.400 of 10 CFR Part 35, to persens who hold ar
equ.valent license issued by an Agreement State, and, outside the
United States, to p« rsons authorized by the appropriate authority

Federal law restrict this device o saie by or on the order of a
physician

Aeterences
NCRP Report No 37 NCRP Pyubicanons P O Box 30175 Washington OC 20014
NCRP Report No 40 NCRP Puducations P O Box 30178 Wasnington OC 20014
NCAP Report No 41 NCRP Pudbucatons P O Box 30175 Washinglon DC 20014
NCRF Report No 48 NCRP Pudicatons P O Bos 30175 Washingion OC 20014
NCRP Report No 49 NCAP Pupicatons P O Box 30178 Washington OC 20014
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MEMORANDUM FOR: Vandy L. Miller, Chief, Medical, Academic and Commercial
Use Safety Branch, NMSS

FROM: W. L. Axelson, Chief, Nuclear Materials Safety and
Safeguards Branch, Region I11

SUBJECT: 3M - UPDATE ON CUSTOMER INSTRUCTIONS FOR REUSABLE 1-125
BRACHYTHERAPY SEEDS

The purpose of this memorandum is to provide you with a progress report on 3M
providing specific instructions recommended by the Office for Analysis and
Evaluation of Operational Data (AEOD) to customers reusing high intensity
iodine-125 brachytherapy seeds. At the time of our last memorandum to you,
dated January 30, 1987, we were awaiting a response to a request for 3M to
adopt AEOD's recommendations. Since that time, we discussed the
recommendations with 3M's management during a February 12, 1987 site visit. In
a letter dated March 16, 1987, 3M responded to our request and committed to
revising the product labeling and instructions for these seeds as requested. A
copy of the letter is attached. We have discussed the March 16 response with
3M management and asked them to submit actual samples of the labels and
instructions when they are complete. Upon receipt, we will amend 3M's license
(No. 22-00057-59MD) to incorporate the commitments in the March 16 letter and
the actual instructions and labels.

As of this date, 3M has the following in place:

1. An internal procedure to identify and review precautions with. each new
customer for the reusable iodine-125 seeds. Attached is a copy of a
January 30, 1987 letter from 3M which 1ists customers using the iodine-125
seeds as of that date. This 1ist could be used to send an NRC notice to
all users regarding precautions.

2. A warning notice that is included with each shipment of reusable seeds.
The notice has been utilired since August 12, 1985 and is described in the
attached August 12, 1985 3M letter.

3. Instructions to custoumers which discuss precautions for ruptured seeds.
The instructions currently include recommendations for decontamination
surveys and bioassays for individuals handling the seeds. We have
attached a January 17, 1985 letter which includes the instructions.




Vandy L. Miller 2

Rs you recall during our meeting with the Commissioners' technical assistants
on this subject, Margaret Federline, Commissioner Carr's technical assistant,
requested that we follow up with her on this matter, Accordingly, you may
wish to inform her and the other assistants regarding 3M's actions.

This should close out our response to your December 12, 1986 technical
assistance request. If you have any questions, please contact Bruce Mallett at

FTS 388-5742,
Nl dso
W. L. Axelson, Ch:;f

Nuclear Materials Safety
and Safeguards Branch

Attachments: As stated

cc w/o attachments:
K. Black, AEQD

R1 RIII
thale |
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& August 12, 1986

o AE0D/C601

MEMORANDUM FOR: VG::; G. Davis, Director

Office of Nuclear Material Safety and Safeguards

James M. Taylor, Director
Office of Inspection and Enforcement

FROM: C. J. Heltemes, Jr., Director
Office for Analysis and Evaluation
of Operational Data
SUBJECT: AEOD CASE STUDY REPORT ON THE RUPTURE OF AN IODINE-125

Attached for your information and action is th
Rupture of an lodine-
Medical Center,

BRACHYTHERAPY SOURCE AT THE UNIVERSITY OF CINCINNATI
MEDICAL CENTER

e AEOD Case Study Report on the
125 Brachytherapy Source at the University of Cincinnati
This report was issued December 27, 1985 for peer review and

has been revised based on the comments received during the peer review.

Our study, together with peer review comments, have led us to make the
following recommendations:

1.

The Office of Inspection and Enforcement (IE) should 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 Office of Nuclear Material Safety and Safeguards (NMSS) in
conjunction with the appropriate regional office should insure that
the 3M Company's license and the license(s) of any other NRC licensees

_ who supply high intensity fodine seeds be amended to require that,

in addition to instructions and safety precautions regarding use of
the seeds that are normally communicated to purchasers or other users
of the seeds, specific instructions and safety precautions for reusing
the seeds be communicatec. These procedures should include, as a
minimum, the recommendation that the removal of the seeds from
catheters be dcne under a fume hood and recommended safety precautions
for insuring the prompt detection of a leaking seed, for example,
performing comprehensive wipe surveys of tools and the area used

for the removal and reloading of the seeds or leak testing the seeds
following the removal/reloading operation.

The Office of Nuclear Material Safety and Safeguards (NMSS) should
explore the option of addressing the reuse of the high activity
fodine-i25 seeds during the license issue, renewal, or amendment
process and consider requiring licensees who will be using the seeds
to submit procedures for handling the seeds to NRC for review.

\ { )
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We request that prompt consideration be given to implementing the recommenda-
tions.

If we can be of further assistance in this regard or if you have questions on

other matters regarding the report, please contact Samuel L. Pettijohn of this
office on X24496,

C e r., Director
0 for Analysis and Evaluation
of Operational Data

Attachment:
As Stated

et Ross, RES

. Wayne Kerr, SP

. Murley, R-I
Nelson Grace, R-11
Keppler, R-111
Martin, R-1V

. Martin, R~V

. Humenansky, OCM
Stello, EDO

. Roe, DEDO

. Rehm, AO/EDO

. Sniezek, DEDROGR
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AEOD/C601

Case Study Report
on the
Rupture of an Iodine-125 Brachytherapy Source

at the University of Cincinnati Medical Center

by the
Office ror Analysis and Evaluation of Operational Data
Nonreactor Assessment Staff

August 1986

Prepared by:
Samuel L. Pettijohn

This report documents the results of a study completed by the Office
for Analysis and Evaluation of Operational Data (AEOD) with regard
to particular operating events. The findings and recommendations

do not necessarily represent the final position or requirements of - -
the responsible program office nor the Nuclear Regulatory Commission.
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EXECUTIVE SUMMARY

The University of Cincinnati Medical Center reported to the Nuclear Regulatory
Commission (NRC) Regior III by teleph..e the rupture of an fodine-125 seed
(nominal activity of 40 millicuries). 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. The 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 the initial high activity of the seeds, the seeds can be used to
treat several patients. Furthermore, users of the seeds are motivated to reuse
the seeds because of the relatively high cost of the seeds. The use of the
seeds as removable implants is in contrast with the use of lower activity

(0.1 to 1 millicurie) fodine-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 temporary brachytherapy
implants.®* 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.

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.

The discovery by licensee personnel that a seed(s) had been ruptured followed
the discovery of iodine-125 contamination on a source storage/transport bucket
for iridium-192 that had been stored in the brachytherapy source room (BSR).
The iodine-125 contamination on the source storage/transport bucket and the
fodine-125 seed rupture were discovered on the day after the seeds were removed
froT an old catheter and loaded into the new catheter and implanted in the
patient.

*Seeds used in permanent implants may also be loaded into catheters; however,
there is no requirement to remove the seeds from the catheters since the
implants are permanent.

**During the period in which the seeds were possessed by the hospital, the
seeds had been remcved from old catheters and loaded into new catheters
on two separate occasions. e
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The removal of the seeds from the old catheters and loading of the seeds into
the new catheters were done in the BSR, an area not ventilated by a fume hood.
As a result, the BSR, including the exhaust system, was contaminated (1000-
11000 dpm/20" cm?). Also, although the BSR exhaust system was on at least for
a period of time after the seed rupture, the pressure in the BSR was apparently
higher than that in the area outside of the BSR. This higher pressure
apparently resulted from a blockage in the BSR exhaust system. This resulted
in some fodine-125 being released into 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, and a friend of the patient 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 fodine-125. However, the BSR

had high background radiation which apparently masked the positive indication
of contamination. The licensee did not perform wipe surveys normally done to
detect Tow levels of contamination. After the contamination was discovered,
licensee personnel took action to control and decontaminate the area.

Because of the seed rupture event, the University of Cincinnati decided to
terminate the use of high activity fodine-125 seeds until the safety and
health physics aspects of the use of these seeds were studied.*

AEQD undertook a review of this incident to determine if there is a generic
problem assocfated with the reuse of high activity iodine-125 seeds in
brachytherapy implant protocols, and to assess any associated health and
safety problems.

The incident at the University of Cincinnati is the only incident of its
type known to us involving high activity (30-40 millicurie) fodine-125 seeds.
There have been several similar incidents involving the use of low activity
(0.1-1 millicurie) fodine-125 seeds. (See NRC Information Notices 80-35 and
80-35, Supplement 1.)

Based on our evaluation of this incident we found that:

1. The risk of an fodine-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 discolored or stained condition of the catheters after
use in therapy, making viewing of the seeds difficult,

*As of the date of this report the University of Cincinnati has not resumed
the practice of reusing the seeds to treat multiple patients.
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The consequence of the seed rupture at the University of Cincinnati,
involving patient and other personnel uptakes and 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, or by
performing a leak test of the seeds. Additionally, personnel uptakes
other than the patient and the facility contamination could have Tikely
been prevented if the seed removal operation had been performed under

a fume hood.

It appears that the consequence (personnel uptakes, and personnel and
facility contamination) of a similar event could also be mitigated by
emp'aying radiation safety procedures designed to detect promptly if a
seed 1s ruptured and to prevent personnel uptakes and personnel and
facility contamination. Such procedures would include: performing the
removal/reloading operation in a fume hood; performing wipe surveys o:
tools and the area used for the removal and reloading of the seeds;

or leak testing the seeds following the removal/reloading operation.

In addition to the specific findings stated above, we believe that attention
should be called to one other aspect of the incident:

== The University of Cincinnati's licensed program represents a
large isotope research and medical use program that typically
employs a full-time health physics staff which is generally
familiar with the use of a wide variety of radioisotopes. In this
event, however, it appears that licensee personnel failed to
appreciate or understand the potential for « 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 a wipes survey

leak test* be performed to verify the integrity of the

seeds before the sources were reused.

Based on our findings, we recommend that:

1.

The Office of Inspection and Enforcement (1E) 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 Office of Nuclear Material Safety and Safeguards (NMSS) in conjunction
with the appropriate regional office should insure that the 3M Company's
license and the Iicense?s) of any other NRC licensees who supply high
intensity fodine seeds be amended to require that, in addition to
instructions and safety precautions regarding use of the seeds that are
normally communicated to purchasers or other users of the seeds, specific
instructions and safety precautions for reusing the seeds be communicated.

*NRC regulations do not require such a leak test.
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These procedures should include, as a minimum, the recommendation that
the removal of the seeds from catheters be done under a fume hood and
recommended safety precautions for fnsuring the prompt detection of a
leaking seed, for example, performing comprehensive wipe surveys of tools
and the area used for the removal and reloading of the seeds or leak
testing the seeds following the removal/reloading operation.

The Office of Nuclear Material Safety and Safeguards (NMSS) should
explore the option of addressing the reuse of the high activity
fodine-125 seeds during the license issue, renewal, or amendment
process and consider requiring licensees who will be using the seeds
to submit procedures for handling the seeds to NRC for review.
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The University of Cincinnati reported to NRC Regicn 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).

1.  INTRODUCTION

In the month following the event, inspection personnel from the NRC Region 111
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 and Part 35, "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 "Limited Scope Medical License" authorized under 10 CFR Part 35. This
license, among other things, differs from the “8road Scope Byproduct Material
License" in that specific isotopes or groups of isotopes and their authorized
uses are listed in the license and any changes in authorized use must be
approved by NRC before the changes are implemented.

In regard to the use or reuse of hi?h intensity iodine-125 seeds, the following
observations are made relative to licensing:

== Under the "Broad Scope Byproduct Material License," the use of
the seeds is authorized through the mechanism of approval of
uses of byproduct material by the radiation safety committee.

== Under the “"Limited Scope Medical License," the use of the seeds
is authorized through 10 CFR Part 35.100(f)(8) which authorizes
the use“of "lodine-125 as seeds for interstitial treatment of
cancer.

== The "Limited Scope Material License" requires the licensee to
follow the radiation safety and handling instructions approved
by the Nuclear Regulatory Commission or an Agreement State and
furnished by the manufacturer in the leaflet or brochure that
accompanies the source.

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 associ-
ated health and safety problems. This review is primarily based on inforuation
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. The incident at the University of Cincinnati

is the only incident of its type known to us involving high activity (30-40
millicurie) iodine~125 seeds. There have been several similar incidents
involving the use of low activity (0.1-1 millicurie) iodine~125 seeds. (See
NRC Information Notices 80-35 and 80-35, Supplement 1.)
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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 & gives the findings of
the study; and Section 6 contains the conclusions and recommendations of the
study. Appendix A is a copy of the licensee's protocol for the use of
iodine-125 seeds in brachytherapy; Appendix B is the manufacturer's specifica-
tion 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,

¢. 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 involved removing the seeds from catheters and loading them into new
catheters priur to each insertion. The use of high activity iodine-125 seeds
as removable brachytherapy sources was a new procedure at the University of
Cincinnati.* Previous uses of fodine-125 seeds involved the use of low

act;vity fodine-125 seeds (0.1-1 millicurie) as permanent brachytherapy
implants.

2.2 Chronology of Events

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

chronology of licensee actions leading to the rupture of the iodine-125 seed.
(For further details see Ref. 2.)

(1) On Friday (day 1), the Radiation Safety Office received 400
millicuries of fodine-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
e implanted.

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

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

*A protocol describing procedures to be followed for temporary brain

implants received radiation safety cormittee approval prior to use of the
seeds (Appendix A).
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(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 [BSR].

(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 na jcurie 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.

(11) On Tuesday (day 26), a urine bioassay from the patient revealed
57.? 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 III was informed of current
conditions and actions taken. Decontamination of the storage
room [BSR] continued.

(15) On Monday (day 32), the exhaust system in the storage room
[BSR] 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 [BSR] were painted
to “fix" the contamination.

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



o —

3. 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 anior exchange resin spheres (Appendix B). The titanium capsule
wall thickness is .05 mm. The capsule is a cylinder .8 mm in diameter and
4.5 mm Tong. The catheters used at the University of Cincinnati were
Heyer-Schulte coaxial after-loading catheters mace of a silicone elastomer.
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 recommendoed for “single use only"; therefore, reuse of the
fodine~125 seeds contained in the catheters requires removing the seads 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 within 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 protoco!
describing procedures to be followed for using the hign 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
w:: Tikely ruptured by the scissors when the ends of the catheters were cut

of f.

Following t.e discovery of io.ine-125 contamination in the BSR and after the
sources w2 removed from the patient, all sources were returned to the 3M
Company for analysis. An excerpt from the 3M Company report of the analysis
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 1-125. In
our 2stimation this reiease 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.

This result is consistent with the technologist's view of the cause of the
seed rupture.

The technologist involved in the seed removal feels that this cut had likely
occirred during removal of the seeds on day 11. The seeds removed at that time
we' _ontained in catheters that were stained from having been implanted i. )
tumor, thus making it difficult to see the seeds in the catheter. In addition,
the t~:hnologist 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 1B
had not Leen used (i.e., the therapy use had been cancelled); therefore, the
catheters were clear and 2ilowed greater visibility of the seeds.




-9.
®

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 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 ruum'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 tnat both times the seeds were removed, radiacion
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 made with a
Nuclear Associate MiniMonitor 125 which, according to the manufacturer's
specification sheet, has a minimum range of 0-500 counts per minute (cpm)
(Appendix D). The Regior. “II 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 detec. contamination using a
survey meter. Wipe surveys, which involve wiping suspected contaminated areas
with cotton swabs or cimilar 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
fodine-125 se»ds for temporary implants did nu. address wipe surveys or leak
testing of the seeds.

On d; .9, the day after the sources were implanted in a patient, the licensee
disc. .. ed iodine-125 contamination on a scurce storage/transoort bucket for
iridiun-192 that had been stored in the BSR. The fodine-125 contamination
which was discovered during routine wipe surveys of the bucket (being prepared
for shipment) averaged approximately 625 dpm/200 cm®. The contamination was
traced to the BSR. The BSR was sealed off and decontamination was begun. Wipe
testing of the brachytherapy source room revealed contamination levels of
1060-11000 dpm/200 cm?.

The day following the discovery of fodine-125 contamination in the BSR,
licensee personnel wipe tested the patient's lead hat and bandage to check for
contamination. No contamination was found. Later, after it was determined

*Following the discovery of contamination in the BSR, it was closed off
using plastic over the door. It was noted that the plastic was ballooned
outward, fndicating a positive differential pressure between the BSR and
the area outside nf the BSR.

**The liceusee was cited by NRC/Region III for being in violation of
10 CFR 20.201(b), which rey ‘res licensees to make surveys as necessary
and reasonable under the ci).ums_ances to evaluate the radiation hazards.
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that the source of the iodine-125 contamination was the implanted seeds, a
medical decisicn was made to leave the sources implanted for the prescribad
period rf 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 nf 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 biocassay

and the results indica.ed a thyroid burden and exposure of 557 microcuries and
2087 rads, respectively.

The positive differential pressure between the BSR and the area outside it
existed for several days following the discovery of ijodine-125 contamination
in the room. The positive differential pressure contributed to the airborne
migration of the iodine-125 into adjacent areas. This resuited in numerous
personnel who frequented these areas receiving uptakes of fodine-125. Other
personnel involved in the contro) and cleanup of the contamination also
received iodine-125 uptakes. Bioassay results for these personnel indicated
that:

== The technician who prepared ti. .odine-125 seeds had a thyroid
uptake of 209 nanocuries; and

== At least sixty hospital personnel and a friend of the patient had
hyroid uotakes that ranged from .04 to 209 nanocuries.

The maximum permissible thyroid burden (MPBB) for fodine-125 is 500 nanocuries.

Although the contamination of the BSR was extensive, wipe surveys and air
samples revealed that the contamination was essentially iimited to the BSR.
Wipe tests taken in the brachytherapy source room on day 29 showed contamina-
tion levels that ranged from 160-3900 dpm/2G0 cm? for the wall and floor to
1900 dpm/200 cm? on the lowered-ceiling tiles. A maximum total of 25 micro-
curies of jodine-125 was estimated to be in the paint on the walls. Air
samples taken in the BSR on day 32 showed air concentrations of 125 dpm/20
ft3 (less than the maximum permissible concentrations for restricted areas).
Air samples taken outside of the BSR showed negligible fodine-125 concentra-
tions. However, some contamination (low 1eve1§ was found nn the surface area
of the BSR exhaust vent at the point of release.

The University of Cincinnati successfully decontaminated the BSR or fixed the
contamination by repainting the walls.

*Because a medical evaluation and decision was made to leave the implanted
sources in place, tae jodine-125 uptake by the pacient was not deemed by -
NRC €5 be a medical misadministration as Jefined in 10 CFR 35.41.
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4.  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 occur-
rences 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 discclored from use
and an attempt made to retrieve the seeds and reutilize them because
of their cost.

4.2 Source Manufacturer Actions

In a letter to NRC dated February 11, 1985, regarding the 3M Company's “peer
review" of the AEOD preliminary case study report of the event, the Company
stated that “"subsequent to the Cincinnati incident, 3M upgraded its interna)
procedures aimed at providing additional control for institutions/uses
involving high activity seeds."

The following description of the upgraded procedures was presented:

1. 3M Customer Service directs all phone inguires about the
use o1 I-125 Seeds Model 6702 for brain implants to someone
in Technical Service. ————

2. This Technical Service person summarizes 3M's REQUIREMENTS
of an institution prior to selling the seeds for such use, which
inciude submission to 3M of 1) a Brain Implant Protocol, 2) an
Institutional Review Board (or equivalent) approval of that
protocol, and 3) a copy of the Patient Informed Consent form.

In the same phone conversation, risks and hazards associated
with the handling of the 30-40 mCi seeds are summarized to
include the consequences of cutting a seed while removing it
from the afterloading catheters. (The Cincinnati incident is
alluded to but the hospital is not identified.)

*As of the date of this report the University of Cincinnati has not
resumed the practice of reusing the seeds to t-eat 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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3. A follow-up Brain Implant Protocol letter is mailed to
the customer,

Prior to the Cincinnati incident, a phone call was not

always followed with a letter since it was believed that

adequate verbal instructions were given to a knowledgeable
Customer, ... Following the Cincinnati incident, a follow-up
letter was always sent.... We believe that requiring a radiation
safety section in the implant protocol provided adequate
assurance that the seeds would not be mishandled i

The letters also directed the customer to knowledgeab le people
[in 3M] who could advise about the proper handling of seeds
during reuse.

FINDINGS

The risk of an iedine-125 seed rupture is relatively high when the
seeds are reused for severa) 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 discolored or stained condition of the catheters after
use in therapy, making viewing of the seeds difficult.

The consequence of the seed rupture at the University of Cincinnati

involving patient and other personnel uptakes and the facility contamina-
tion, could have been mitigated by adequate radiation surveys of the work
om the catheter, or by
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.

prevent personnel uptakes an
facility contamination. Such procedures would include: performing the
removal/reloading operation in a fume hood; performing wipe surveys of
tools and the area used for the removal and reloading of the seei ;
or leak testing the seeds following the removal/reloading operation.

In addition to the specific findings stat above, we believe that attention
should be ca'led to one other aspect of the incident:

program that typicilly
e health physics staff which is generaliy
familiar with the use of a wide variety of radioisotopes. In
this event, however, it appears that licensee perscnnel fiuiled
to appreciate or understand the potential for a seed to b
Tuptured by the seed removal operaticn or the consequence of
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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 a wipes survey leak test be performed to verify

the integrity of the seeds before the sources were reused,

CONCLUSTONS AND RECOMMENDATIONS

Based on our findings, we recommend that:

1.

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 act.on taken by the licensee and the source
manufacturer (3M Company? to prevent the recurrence of similar events,

The Office of Nuclear Material Safety and Safeguards (NMSS) in conjunction
with the appropriate regional office should insure that the 3M Company's
license and the license?s) of any other NRC licensees who supply high
intensity fodine seeds be amended to require that, in addition to
instructions and safety precautions regarding use of the seeds that are
normaliy communicated to purchasers or other ‘users of the seeds, specific
instructions and safety precautions for reusing the seeds be communicated.
These procedur: s should include, as a minimum, the recommendation that
the removal of the seeds from catheters be done under a fume hood and
recommended safety precautions for insuring the prompt detection of a
leaking seed, for example, performing comprehensive wipe surveys of tools
and the area used for the removal and reloading of the seeds or leak
testing the seeds following the removal/reloading operation.

The Office of Nuclear Material Safety and Safeguards (NMSS) should
explore the option of addressing the reuse of the high activity
fodine-125 seeds during the license issue, renewal, or amendment
process and consider requiring licensees who will be using the seeds

‘to submit procedures for handling the seeds to NRC for review.
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-
P-ctoco!l for the use of "5n sealed sources for Implant Intc patilenmt's
tumor:

1. Upon recelving 129 shipment

A. A wipe test Is first made inslde the source contalner bottie by Radletion
Satety to detect possible leakage of the sealed source.

B. Calibration of each shipment of sealed sources is done by Radiatiom
Oncology with a dose callbrator using an NBS standard source (available

late 1983).
Preparation for imp lants

A. The 123| seeds are loaded Into shielded cartridges or efterloading
" devices by Radiation Oncology technologist/statt/residents with special
tools designed for handling the seeds standing behin: o lead shiel 4 or
wearing a lead apron.

B. Aftericading, *he instrumants used for Nandling the 25| seeds wif |
be thecked with a thin window counter to check for leakage contamination
due to pussible mechanical damage to the seeds.

C. The shielded cartridges or afterloading devices are gas sterilized for 24
hours or steam sterillzed for 10 minutes. ‘

During implanf in patients and imnediately post implant

A. The instrurents used in the implant should bo.unnlfored with a8 thin window
counter after the implant to check for leakage contamination due #o
pussible mechanical damage to the seeds.

B. The suction apparafg;, tubing and traps, incluling the Foley bag are
checked for loose 147 seeds and removed sppropriately for disposal
by Radiation Oncology or Radiation Safety.

Post implant monitoring = per Radlation Safety regarding exposure to personnel

It leakage is discovered

A. Upon receiving shipment = container is to be sezied and disposed
sppropriateiy by Radiation Safety.

B. During handling of seeds - sl | personnel or patiemts Involved are to have
their urine checked and undergo thyroid counting to monitor exposure.

All unused 125 seeds are 'o be rofsrncd to Radiation Safety for disposal
except for reusable high ectivity 125, seeds (40 mCi), which ere to be
stored in Radiation ONcology's shielded safe. These will be returned when the

activity Is belew 10 mCi each.

Al'l cperators and technologists handiing 125| seeds will wear finger
badges.
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i-125 Seeils
No. 6702
Description Warnings

1125 Seeds 6702 consist of a welded Ltanium capsule containing
fodine-125 zoorted on anion exchange resin spheres.

14123 edserned
B4 190 eschange
-

/ Physicai Characteristics

“ lodine-125 has a hall-lite ol 60.2 days anc decays by eleciron

FARlure wiln the emission of characienstic photons and Auger
elecirons. The electrons are absorbeg Dy the tiianium wall of
the -125 Seed. The principal photon emissions are 27.4 and ,
5.5 keV x-rays and 3 35.5 keV gamma. ?
To correct tor the physical decay of lodine-125. the decayfactors
atselecied days after thy as3ay date are shown in the tadle below.

Decay Chunt lodine- 125, Mall Lite 0.2 Days

Oecay Decay
Dars Factor  Days Facior
B srssrvnisnisussrany 1000 3 ...l vees 0661
B ar i S T i BT I L iiicnresennoes .. G646
¥ inkenssassissavranss 0N\ 0 ..... sssesausasussss DT
6. seeeaeess 0030 42 . ... ..., .. 0.617
8. veeeeea 0912 @4 L 0603
"w. seson BRY B L ieenlisensiiaas cees 0289
2. saesaBIER - W o oiiseristetihbsn .. 0.578
ta | M o bR PO LEaaE v
L1 I 0822 82, sssscssee 0550
18 0813 8¢, esssnns B837
BB 2uiceansesnce 0794 $6 0523
T seersesess 0778 84 ., 0s13
88 ioiie saveneseananass 759 @0, 0.5¢
. néesaa resnaes L0741 82 ........ 0.490
BN rissvnsedarsirssesssB T L N Qary
K ersesaraseenenaey  OTOR 88 ... L. ..., 0468
B2 (iiiensrecissnsesces 0602 68 sessnssasancesssvesy 0.487
M riieiencitarenses. 0878 P9 PETT T L1

Radiation Protection

The half vaive thickness of leag lor lodine-125is 0.025 mm, " hus, 3

0.25 mm lead sheet will provice > 99% reducuon in exposure,

Actions

1125 Seeds emit 27 4 anc 35.5 kev x-rays and 3 35.5 keV
gamma. The clinical efficacy of the sources gerives solely 'z
the interaction of thess 10MZIng radiations with the lissue being
treated. ‘

Dose distribution around each individual seed is not isotropic, This

BN$01roDy Should be included in dose distribution ca.culations,

Titanium encapsulation assures good tissue compatit dity ana
Fe3ults in a (otal sell-absorption of Epproumately 16%.

Indications -
1125 Seeds are indicated lor intersutial treatment of tumors which
have ine foliowing characrerisucs: unresectadie, localized, and
Moderate raciosensitivity.

125 Seeas may be used for seiected radiation apphcations as
femovaoie impia. .

125 Seeds are in (0 treat residual tumors following
Completon of 3 course o ~xternal ragiauon therapy. In adadition,
Fecurrent lumors may be implanied with i 125 Seeas.

s

Contraindications ‘

As with giner Brachytherapy sources treatment of tumors in
generaiy pogr CONahon (#0 u'Cerateg) q not recommended with

" The [-125 Seed titanium capsuls has excellens corrosion
resistance, but it is artacked by Concenorated hycrochioric acig
k125 Seeds have been designed not 1o He usec in 3 concentralec
HC!l environmant,

Precautions
Preparation for Use/Sterilization

1125 Seeds are radicactive a.:d approcriale Precautions must pe
taken when handling these sources. Al S1eps of the implantation
procedure should be ptanned in advance ' 5 Mminimize radiation
exposure 10 personnel, consistent with Bublished expasure lirmits

Seeds. A fiim badye or T dosimeter worn on ine body ang. for
handling, & ring badge will provide adequate detection,

1125 Seeds are provided in a §'ass vial which should be
maintfined in a leads vial container for STorage. When transporting
seeds within the hospital premises. an SpPpropriate carrier witn
adequate shielding should be used.

All manipulations hzohmg 1125 Seeds should be carried out
Behind shielding of such sze and Wuckmess as will adequately
shield the operator. DIRECT CONTACT WITH THE SOURCES
SHOULD BE AVOIDED. n addition, - 125 Seeds should pe
handied unty with forceps, with as MU distance as practical
between sources and the operator, 125 SEEDS SHOULD NOY
BE PICKED UP WITH THE HAMDS.

placement in the sterilization chamber, Maniputation of the seec
owing steriization should de carried out bening

2@ and thi as will adequately shield the
shoutd be handled onty with
forceps, with as much distance as Praclical between sources ang
the operator, Autoclaves should be eQquipped with traps or other
means to prevent seed loss through the drain hole.

k125 Seeds have been chesigned 1o withstand normal s toclave
temperature and pressure variations from 121*Cat15psito
138° C at 35 psi. 125 SEEDS ARE NOT INTENDED TO BE
STERILIZED USING DRY HEAT AND SHOULD NOT BE
SUBJECTED TO' TEMPERATURES AND PRESSURES IN
EXCESS OF THESE UMITS (138° C and 35 psi).

§-125 Seeds should be autoctaved in bulk or individually in
&ppropriate containers of autociave-compatible materials. Thes.
materials include stainkess steel, glass, nylon, and tefion. 1125
Seeds may siso be autoctaved in selested accessonies 10
commerically-availathie implant tools. Among these accessornes
8r¢ the stainiess steof cartridge of the Mick applicator and Qun,
and nylon and teflon tubing used as jeed holders with Henschike
and Scoft applcators, When in doudt atout the chemical nature
of these feed hoiders, either sterilize the materials witn ethylene
oxide of autociave & sampls of ine Mmatenals containing dummy
seeds belore atlen pling (0 load with radioacive seecs. [
AUTOCLAVE §125 IN PLASTIC TUBING OR
OTHER PLASTIC CONTAINERS.

Although I-125 Seeds have a high structuralintagrity it s possit
Ihrough rough Rendiang, high temperatures Orcrosming, 1hal a
seed could leak or be ruptured il SUCh 2 rare occurrence does
happen, Ihe area should de closed ofL, the seeds packaged nio &
sealed container and the area decontaminaied. Decontaminauon
can be confirmeg by taking "wipe™ samples ol the immediate area
Personnel movement should be controlied 10 2void s2read of an,
radicactive CONamunaticon, Wnenever a source 15 damaged,
personnel working in the aria should undergo a thyroud scan to
assure INal Iney have not bDeen contamunated Dy CONIRCE, INGestie
o7 inhalauon of lodine. 125, .

g
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*Medical Products Division/am

TCAAP A
New Brightos, Minnesota §5112 ﬁ
Certification KM549€3 : 70-4.3
lodine-125 Sealed Sources For Medical Uses 1 Sep.1983
Consignee: UNIV_CINCINNAT] MED. CTR ___RADIOISOTOPE A®
Address: 234 GOODMAN ST CINCINNATI, OH 45267
V

The following radicactive sources are centified by Minnesota Mining and Manufacturing Company
(BM) 12 Rave Seen subjected to the tests describec below and to have been given the results listed.

Model Numer 6732 ‘ ’ i
Lot Numoer 15.819 ,
Quantity 10 : " ce ¢ k - ,
Activity Range (mCi)* 38 0.40 ’
Total Activit cn* l
wvity (mClI) 390 J 0 '
A ’ : I
ssay Date \ 0_11. 80 ’
All seeds have passed a leak test showing <0.005uCl of removable mlodlno. activity, Nc ther 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 of 1-125 contained within the titanium capsule of the Seed.
I

For aczounting purposes, the Quantity of I-125 contained in Mode! 6/02 or Mode! 6711 Seeds is about 1.2 or
1.6 respectively multiplieg by the stated apparent activity in millicuries. "

' Read the reverse side of this form for information about Seed sonstruction, method of calibration and , l
. ] definition of “apparent activity in millicuries”™, . '
4
LA
‘ -

.. -8 Augusy jos \

Quality Control Date . AP G




The follcwing procedure iy
furnished by Phitiip N, Cutin,
M.D.,% for Informetionat
PUTDOSES

The Cosalsl Afterloading
Cotheter con be used for
implentton of radicactive
Sources Inte breln tumors,
The cuter catheter i3
Snerally placed to & tumor
target through & bure hole or
twist drti) hole using o
strietl guided by computed-
tomograghy directed
stereoton,. The cetheter
through the stilcons
e delfure entering the
Sralm,

When the cotheter s st the
target, the s!ticone base Is
Pushed Cown Lo the shin or to
the saut!, L con then be
Sutured in position, or, in
the cose of the shull, It can
be giued to the bone wicth
biologlicst! adhesive. Then,
ihe outer catheter I3 Slued te
the Sase with tloteglent
sdheslive. The stylet I
Feomoved and replaced with the
inner cothater contalining the
rediosctlive sources. The
Inner cothater 38Cured teo
the outer catheter with e drap
e?! blologleal edhostve,

Now_syPeLige

fach cotheter 1s srevided
individusily wrapped in .
m}_’_{m‘ condition, sne
tonslists of an exlernel
Cothetor with Suluring flenge
ond two tolescoping Incernss
Eathetors. Al cathetors -yt

be clesned and Steritived per
the Instructions betow,

"Phitiip e, Sutin, N0,
University of Cotitarnta
Hosmlitaty '

303 Parnsssus

Deperiment of Neurcsurgery
CeiMb )y

Sen Francises, "Iy

Special! order davicss are
suppliad elther stertiip gr
nonsteriie as Indicates on the
product tabel. Nonster!le
products, If intended for
implantattion or an aseptic
spsiicatton, "3t Be clasned
end steritized prior Lo use:
If your preoduct I nonsteriile,
the clesning and sterilization
Protadures glven below have
been found effective and are
orovided as » gulde.

STERILIZAT SON
This product tg recosmended
for pingle use onty. 1t 1s
recosmendad thet sach
Enstitution estebliish the
efflcecy of 11y sterilization
procedure by 2 msthod which
Includes the steriiization of

sn Intentionatily contaminated
eroduct

eld ”
a " 1led.

The fotiowing cleanine .nd
steritizetion technt, 43 have
bean found effactive and ore
provided ss & guids:

Ramove the Mever-Schulte
Coextal Afterliosding Cothater
from ity sackage In 2 clean
env | ronment using gloved

hands . Ling, Hu'cr;clatl.
talc ond other aurface
conteminanis con couse forelgn
body resctlions, Utmost
csutfon should De tshen te
sveild contaminants,

Use on slcohol C(ethy! or
isoprony!) swab to remove olly
surfsce contemingnts,

Hend wash seltee slitcone
Covices 7or o manimmm of 1
minutes In 8 sotutlen of milg
surgics! s0sp or o ens percent
snionic detargent, ¢ L Y
NECANIATY Lo use @ brush, only

1
|
SPECIFICATIONS (A1l Dimensions are Nominat)
Suture
Coatalog Coliar Cathetar Length:
Numba r Description Tip Diametor inngr Duter
CRideYs-0: Coszla Afteripeading Cleer ? em 18,8 em 15 em
-02 Cathster Rsdiopscus ? cm 6.8 cm 1% em
-0 Rscdliopsaue I cm 3.8 em 1) em
-0% Rediopsaue ? em 23.% cm 17 em

Special Order Devices are Menufactured ¢ Distributee by:

AMERICAN HEYER-SCHULTE
Diviston or
American Mospital Supply Corporation
600 Pine Avenus

Coletn CA 9111

Tetephone (803%) LIRS LT ¥

-81.

Merufactured ang Distributed by:
AMERICAN HEYER.SCMuL TE '
‘ ;

Diviston o

Amsricsn Hospite? Supply Corporation
$80 Plre Avenue

Colete CA 93147

Telephone (R05) 6r-3ng)

J X10ON3ddy



Functional faiture of the
Cathoter system dus is
dtoarstion of Its component
PRrls con result In serlous
comollications. Catheters may
migrate Into other ereas
cousing seriovs harm te the
patlent,

tnfection 1g & common png
serlous complicaiion ef »
Catheter system and ts most
freauenttly caused by skin
contaminant s, Septicemiy,
which occurs mast freauently
In dcdititatee Infents, con
result from Infections
Saywhere In the body and may
Gevalop with few or ne
tymploms. It may occur s »
fesuli of » wound Infection,
In the event of an Infectlon,
recovel of the co'heter sYstem
Is Indicatad in sddition to
Lhe sopropriate chemotherap~,

RETYRMED GOODS oy icY

V.5, Customery

Authorization must be racelved
from Americen noyor‘sehul!o,
Diviston af American Mospital
Suppiy tor.orotlon, orier o
the return of merchandtae,
Merel andise Yelurned must have
1) manufacturaer'sy soaly
Intect ang de recelvad within
83 deys of dete of Invoice to
be sllginie fo- cregit or
replacement, Returned
Broducts may be sub ject te
festocking charges.

Internstionst Cypiomary

Authorisation for return of
merchandise should be edtleined
from your f8spective desiar,
Other tonditions neted shove
810 spnity,

PRODICT INFORMAT 1oN DO!C‘O!E:

Americen Merer-Schulte hoy
srerclised ressoncbie core In
the cholice of materia)
manufactiure of this proe
Amarican Heyrv-Schulie
eacliudes ol warranties,
whether anpressed or tmptted
by operstion of few or
otherwise, including, but L1
ti

for sny Ing %! ts! o
szlmenil! 02!.. !m! or
,-gfn!!, feciiy or
Indlirectity srising from the .
use of this product. Amer lcon
Hever-Schulte nelther 833umsy
her suthorizes smy other
Derson Lo sssume for L, any
other or i Tigbtiy

er ¢ !tmu!f’"w*?u
Connection with thiy device,

» ¥ on NFORMAY

"!!!s!! S !

To order divecttiy In the
U.S.A., plesss contace
American v, Muetler, esciustve
United States Gistributor for
a1l Americen Mever-Schutte
products with distridbutlon
conters In irving png Heywarg
CAy Qrinndo Py Noreross gAy
MeCow Park 11, Bedford mA,
Rowe: lus My Minnespoliy MMy
Maryliand Helghy MOy Edlson

Fer Informatton on tpecial
order davices, pleasss contact
the Customer Sarvice
Depariment of Amsricon
H-vof-Schoﬂlo. $00 Pine
Avenue, Golats CA 93012,
fatticteny Lalephone {(tco)
ALY TN

Internstions! Customers -
;.golo. Prg!gs!!
fFor product Information or te
order directiy, conteci your
foce! American Meyor-Schulie

@ stributar or the Amgricen ¥,
Musiler Intsrnations! Customer
Service Department gt 1500
Wauksgen Rosd, McGew Park 1L
h0083 USA. Talephone G185
N73-1300, Tetex (Twx) 419
T10-19%.

In Cansca, contact AS /Madical
Speciaities, Diviston of McGaw
Suvepty Lta., 2398 Aruenile
Roed, Hisstssasuge, Quterite,
Cansds L3N 3P1. Telephone
(816) #21-9991.

|n§,rn!;l!gg| t!!go-.rl -

acis! Product

for Informetion on specis?
order devices, plesse contact
the Customer Service
Dopsriment ot American
Heyer-Schulte, 608 .Pine
Avenue, Colats, CA 93117 USa,
Tateohone (103Y 967-3031,
Teles (Tux) o1p LT T I

lon: Feders! low
r ricts this devl! ale
[ 13 the order of ¢
Rhysicisn.
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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, reessed in a
conical housing on the back of the instrument, permits
direct-contact measurements of surfuces. The maximum
amount of removable contaminat allowed® (0.005
»Ci) is well within the detector lin of the unit. All
surfaces as well as hands, clothing. shoes, etc., may be
routinely monitored by using this hund-held instrument.

Lightweight (22 ounces) and port2' ‘e, the monitor op-
erates on 4 alkaline “AA™ cells. ./ ¢ untrols are con-
venient!l; lccated on the instrumen. s face. An LED in-
dicato- 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 r2ad
on o large 2% meter. The monitor includes a plastic
contamination shield for protecting the detector hous-
ing and a license-free radioactive source for checking
the instrument's overall operation.

5pp;;f\bl& D

Detector: Halogen-quenched GM pancake tube, 1.2" diam.

Readout: 2% " anaiog meter, marked 0 to 500.

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

Accuracy: =107 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 secs (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.

Canstruction: All solid state electronics. High-impact plastic
case.

Accessories Supplied: Plastic contamination shield. License .
free check source.

Size: 6" high x 3% wide x 27 thick. Weight: 22 cunces.

-

+ 03-372 MiniMonitor 125 Contamination Monitor _$325.00

*Per NRCor Agreement State regulations.




