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612/733 1110

August 15, 1988

. . < -Bruce S. Mallet, Ph.D.
g. . > f , , c

.

'
.,

Chief, Materials Licensing '

,, |U.S. Nuclear Regulatory Commission pp / - i !
,

799 Roosevelt Road I<

; Glen Ellyn, Illinois 60137

Re: Materials License 22-00057-59MD
e

Dear Dr. Mallet:

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 revisions 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.

Enclosed with this letter please find samples of revised labeling for
I-125 Seeds and 3M Cesium - 137 sources. These items include vial

j 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,

uelyn . Bush-

'

Sr. Regulatory Affairs Specialist
3M Medical-Surgical Division
3M Center, Building 270-4A-05
St. Paul, MN 55144-1000
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! -125Seads 3M|
!
j Q

| | Description: 1 125 Seeds in Carner consists of a group
' , 333 E of I 125 Seeds housed at the fixed spacing indicated4

(center to center) within a braided absorbable carner, The

Th,8 98 1|w
t 1125 Seeds consist of a welded titanium capsule

j containing iodine-125 absorbed onto a silver rod. The
carner rnaterialis Ethicon no.1 Vicryt' synthetice

] h absorbable suture (Polyglactin 910).
'

| Brachyth8rapy tonereeiact><itv,aeoe: mei
4

Total apparent activity rnCi
l

Number of seeds Assay Date

j Lot no Spacing
i Made in U.S.A. by
i 3M Medical-Surgical Division See package insert for instructions on handling

* * ' ' '" # * ''St. Paul, MN 551441000

UfWWl4NG:,The U S. Nuclear A reement State. and, outside the0

Caution negutatorycommission has approved united states. io persons autnorued

Radioactive '"'"''*d5"''"''''''*"''"'* *'"'''''*'**"''""'Y
4 persons licensed to use byproduct CAUTION: Federallaw restncts this
j Material matenasidentified in sas a of io device to saie w or on the order of a

CFR Part 35. to persons who hold an physman. Maintam proper radiation
equnralent bcense issued by an safety precautions at sa bmes. 3/88

4

l

!
:
'

. -



- . . .

h3MCesium-i37
(

Miniaturized Tube Sources Series 65i0,6570
Heyman Afterloading Sources Series 6550

D:scription Actions
3M Casium.137 miniaturized tube sources consist of two stainless steel
closules - an outer casing and an inner core containing cesium. labeled 3M Cesium-137 miniaturized tube sources and Heyman afterloading
c:rtmic niscrospheres pacised along the active length. Each miniaturized sources emit a gamma ray of 662 kev. The chnical efficacy of the sources ir
tut >3 tource is nickel. plated, and engraved with the nominal activity and a result of interaction of this ionizing radiation with the tissue being treateo.
smet number.

Indications_- _ ei- - -

" " " * Mj ". ., * ~ ~
3M Cesium-137 miniaturized tube sources are used primarily for the---I treatment of gynecological cancers,in addition to cancers located in or{ Q c, r -< (11 iWt about otner body cavities.' 3M Cesium.137 Heyman afterfoading sourcesj - . -'& are used for treatment of endometrial cancer.8

. .
g

M*aE vm '' 3M Cesium 137 miniaturized tube sources and Heyman afterloadings'e s C83%-*g% sources may be used in conjunction with other treatment modalities.pgg The use of 3M Cesium.137 sources for any indication should be prescribed I
"**"N

by a Qualified practitioner.3M C:stum-137 Heyman afterloading sources consist of a 3M Cesium 137 I

mansiturized tube source brazed to a 0.9 mm stainless steel wire. The distal |
1

End cf the unit consists of a beveled handle with a screw. lock mechanism. |The handle is engraved with the source nominal activity and serial number. Precautions

Preparation for Useu
au- !

7qq1m 3M Cesium 137 miniaturized tube sources and Heyman afterloading
jW sources are radioactive and appropriate precautions must be taken when

C '''* handling these sources. All steps of the u.e procedure shouM be planned' * '

in advance to minimize radiation exposure to personnel consistent with
9 ' ''" a u N published exposure 1.mits.8'

,[ 02;|02 Personnel monitoring is required for individuals working with cesium-137M.J
g-*} gy mmw-s.%

' es sources. A film badge or TLD dosameter worn on the body and, forteo handhng. a ring dosimeter will provide adequate detection.
"- "

3M Cesium.137 miniaturized tube sources and Heyman afterloading
sources must be stored in a protective lead safe or vault of such thicknessOymLMQ as is necessary to reduce exposure rates to permissible levels.* When

setp transporting sources within the hospital premises, an appropnate carrierL g .g,,,, with adequate shielding should be used.
[- | All manipulations involving 3M Cesium 137 miniaturized tube sources andI /\ Heyman aftertoading sources should be carried out behind shielding of~"
i such size and thickness as will adeouately shield the operator. DIRECT

7,,.r'
I CONTACT WITH THE SOURCES SHOULD BE AVOIDED.The
i

|
preparation of applicators incorporating tube sources should be carried
out behind a protective L. block, constructed of lead. In addition. 3M

ts Cesium.137 sources should be handled only with forceps. with as much
distance as practical between sources and the operator. 3M CESIUM.137g

-
N % m ,,,,, MINIATURIZED TUBE SOURCES AND HEYMAN AFTERLOADING

SOURCES SHOULD NEVER BE TOUCHED WITH THE HANDS.
, , Radiation detection equipment should be available whenever 3M Cesium.

137 miniaturized tube sources and Heyrr.an afterioscing sources are being
(. -,, w handled.

|

Physical Characteristics
Cesium.137 has a half.tfe of 30.0 years and decays with the emission of a Application to Patient
monoenergetic gamms rey of 622 kev.

3M Cesium 137 miniaturized tube sources and Heyman aftertoading
To correct for the physical decay of cesium 137, the decay factors at sources should be used only by individuals who are qualified by training
selected years after the assay date are shown in the table following, and experience in the safe use and handling of radionuclides and whose

experience and ' raining have been approved by the appropriate
Decay Chart for Cessum.137, Half.ufe 30.0 Years government agency authorized to license the use of radionuclides.

Decay Decay Decay All practical physical protection should be provided during the application
Years tector Years factor Years factor procedure. When the use of protective barriers is not practical, operators
0.0 . . . 1.00 3.5 . . .92 7.0 . .85 must rely on distance and speed to minim:2e radiation exposure.* Persons, ... ..
0.5 . .99 4.0 . . 91 7.5 . .54 should not remain closer than necessary to the radioactive material, either.. . . .. .. .
5.0 . .96 4.5 . , .90 8. 0 . .83 before or after its introduction into the patient...

N " .* * '. f[94 N'~' f 8 h| f The correct fitting of an unloaded applicator to the anatomy of the patient
*

5
2$$ [ 60' .'8 7 9. 5 '. [80 shcuid be verified prior to the insertion of cesium.137 miniaturized tube
3 0.. .93 6. 5 . .86 10.0. . .79 sources and Heyman afterloading sources to assure that the prescribed, .

radation dose is delivered to tne patient. In addition careful planning of the
Radiation Protection gometncal anangement ohne sources witi roduce radiation exposure to

pers innet during tne loading procedure by avoiding hesitation andTh3 hilf.value layer in lead for cesium.137 is 6 mm. changes.

1



TrCetm::nt cf Ph( ..c tnickn:ss as will cciavaisy ( J the eperator in cdditi n. tfu sourcss
0

-

should ta hindled only with thos Autoclives should be cquipped withAu p;t.cnts should be informtd of the natura of trectmsnt with 3M C:sium.
137 mini:turizxd tubs sources and Hryman afterloading sources and the treps or oth;r muns to preycnt sourc:31oss through th3 drcin hosi*

capected penod of time during which radiation precautions will be 3M Cesium.137 miniaturized tube sources and Heyman afterloading
sources withstand normal steettization conditions of temperature and* .

nic:ssary Patients. their close assoc'ates. and associated medical
pressure The sources retain their integrity at temperatures of 800* Cpersonnel should be instructed in the necessary radiation safety for 60 minutes

procedures requered for someone who is being treated with cesium-137.
Guidelines for necessary precautions have been established by the Leak Testin9
National Council on Radiation protection and Measurements and are
d 1 riled m NCRp Aeports t *. ' *. ' 3M Cesium.137 miniaturized tube sources and Heyman aftertoading

sources are leak tested prior to shipment and the results provided on
Tha bed, cubicle. or room of the hospital patient should be mark ed with a shipping certification papers that accompany each shipment,
sign or tag indicating the presence of brachytherapy sources,in addition, 3M Cesium.137 miniatunted tube sources and Heyman afterloadingtha patient's Chart should endicate the number and nature of the sources, sources must be leak tested periodically by the user according toth3 total amount of activity. and time and date of apphcation and

requirements described in 10 CFR 3559. The U.S. Nuclear Regulatoryanticipated removal.
Commission has specified a six montn leak test intervat for these sources.

Tns extent to which a patient with 3M Cesium.137 miniaturized tube ' '

sources and Heyman afterloading sources must be segregated depends
upon the total activity used, its location in the patient, how long it is to be Adverse Reactions
thirc. and to what exposure other persons near him are subject.
Corsideration must be given to the proximity of patients in adjoining No adverse reactions involving 3M Cesium.137 miniaterized tube sources
rooms, since normal wall construction may have little value in shielding and Heyman afterloading sources have been reported.
gimma radiation.

Dosage and Administration
A pitient being treated with 3M Cesium.137 miniaturized tube sources and
H:yman atterloading son ces should be restncted to his room. The patient
must not be allowed to ,ea se the hospital until the sources have been The total activity of 3M Cesium 137 miniaturized tube sources and Heyman

rimoved. During the course of treatment, the patient should carry a afterloading sources required for any given treatment depends upon
several factors. among which are tumor type and size, anatomical

wristband or suitable identification which provides information regarding geometry, and previous radiation history of the tumor site. The treatmentth3 radioactive nature of the treatment. plan for a particular patient, including the number and strength of sources
Dunng the course of treatment with 3M Cesium.137 miniatunzed tube and the length of treatment time, should be prescribed by a qualified
sources and Heyman aftertoading sources, surgical bandages and physician. Cesium.137 sources decay at a rate of approximately 2% per
dr;ssings should be changed only by individuals trained in radiation safety year, and, as a result, treatment times should be adjusted periodically,
techniques. Dressings must not be discarded until they have been checked
for the presence of sources and found to contain none. Bed baths should How Supplied
be cmitted while the suurces are in place. Nursing care necessary for the
patient's well.beeng should be preplanned and delivered quickly to 3M Cesium.137 mmiaturized tube sources are available, in series 6510
mmimize time spent at the bedside. (with eyelet),19 mm long x 1.65 mm diameter, with an active length of
if a source become loose or falls out, it should be picked up with forceps 12 mm. The sources contain cesium.137 in amounts listed below, by

product number,
tnd placed in a shielded container in the patient's room. The physician and
radiition protection supervisor should be notified of such an event as soon
cs possible after its occurrence. Series 6510

Rernoval/ Accountability eq Mmodel

Wh:n 3M Cesium.137 miniaturized tube sources and Heyman afterloading 65to. 5sources are removed from a patient, the same radiation safety procedures , ',

6511 , toused for insertion should be observed. Ailliness, dressmgs, clothmg, and , ,

6512. , , 15equpment should be kept within the cubicie or room where the removal 6513 , . 20takes place until all sources are accounted for, Appropriate detectors and a 6514 , , , 25

,

shi!1ded carrier should be available in the room where source removal
,

13k;s place. Sources of the same dimensions, constructed without an eyelet, are
Aft:r the removal procedure,it should be determined that all 3M cesium. availabM upon special request as sedes 657a
137 sources have been removed. This may be accomplished by surveying 3M Cesium 137 Heyman afterloading sources, series 6550, are available as
th3 patient with an appropnate radiation detector, mmiaturized tube sources brazed to a 0.9 mm stainless steel wire; the
Following their removal from a patient,3M Cesium.137 miniaturized tube o stal end c nsists of a beveled handle with a screw. lock mechanism for
sources and Heyman aftertoading sources must be returned to an sealing into Heyman aftertoading capsules. The sources, Model 6551
ind'vidual designated as the source custodian for cleaning, inventory, and contain 10 mg Ra equivalents of activity Other 6550 series Heyman '
storage m a controlled area. sources containing 5,15, and 20 mg Ra equivalent are available upon

special request.
. Cleaning /Sterilizatlan/ Storage

Each 3M Cesium.137 mthiaturtzed tube source is nickel plated and
3M Cesium.137 miniaturized tube sources and Heyman afterloading engraved with the nominal activity (in milligram radium equivalents) and
sources should be cleaned following their removal from the patient and senal number. This same information is engraved on the handle of each 3M
before bemg returned to a storage safe. While cleaning or stentizing Heyman afterloading source.
sources, adequate precaution should be taken to avoid radiation exposure
t) th3 staff, damage to sources, and loss of sources. 3M Cesium.137 mm aturized tube so arces and Heyman afterloading

Sources are packaged in a lead pig waich is labeled to indicate the isotope.
Cleaning of 3M Cesium.137 minsaturized tube sources and Heyman amount of activity, and calibration di te, as weit as precautionary regulater,
aftertoading sources may be accomplished by rinsing or soaking the statements pertaming to licensmg of the product.

,sources in water or,if dried fluids are present,in a hydrogen peroxide:
w;ter (1:1) solution. An ultrasonic bath may also be used. Following LICGTISIDQcleanmg,3M Cesium.137 sources should be air-dried or rinsed
in alcohol- The U.S. Nuclear Regulatory Commission has approved this sealed

source lor distribution to persons licensed to use byproduct material
Abrasive r bstances (e.g. metal cleaners, polishes) must not be used to identified in $35.400 of 10 CFR Part 35, to persons who hold an
clean 3M Cesium-137 miniaturized tube sources and Heyman afterloading equivalent license issued by an Agreement State, and, outside the United
sources. In addibon, sources should not be allowed to contact mercury or States, to persons authorized by the appropnate authority.
mercury.contaming solutions, or any other toxic or biologically hazardous Federallaw restricts this device to sale by or on the order of a physician.materials.

Reemences
3M C:sium.137 miniaturized tube sources and Heyman afterloading t ne=nar. oN. u o .(. re.rooon er Radeweer t a ho,gw, Passedeonaa. Pa,1s?3
sources may be stenhzed with steam (autoclave), dry heat, or ethylene 2. simon. N and sdwrsione sM imwcav,tary Rao,otnwaoy of EndometrtaiCancer Dy Anenoso+g
exed 3(EO). Redardless of the method selected, the sources should be y Q, jQQ(plac!d in an adequately shielded container prior to placement in the , ,7 g g g,
stenhzation chamber. Manipulation of the sources prior to or following NcRP Repor1 No. 40. NCRP Pwthcahons. P o aos 30179. Wasnen0 ton oc 200144

st;nlazation should be Carned out behind shielding of such si2e and 5. NcRP ReporN 41. NCRP PuthCahons. P o. Bos 30175. Wasn.ngton DC 20014
6 NcRP Report No 46. NC AP PuOhcahons. P o. aos 301r5 wasnengton DC 20014
7. NCRP Repor1 No. 49 NCRP Puchcations. P r1 Son 3017$ Washengton DC 20014

sa.7o2s.272s.7
_ _

Radi: tion Therapy Products
3M Health Care Group

Bldg 225 5S-01. 3M Center
~n. . ....cr.o .nnn
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1-125 Seeds 3M
RC8r gd5

.

Description: 1 125 Seeds in C :n ier consists of a group
of I 125 Seeds housed at the f. .e1 spacing indicated
(center to center) within a brai,.ed t bsorbable camer. The

Th8 A8W1H I 125 Seeds consist of a weldeo &aarn capsule
|5 containing iodine 125 absorbed ontc a silver rod.1he

camer materialis Ethicon no.1 Vicryt' synthetic

% absortable suture (Polyglactin 910).

Brachyth8rapy apoeremiect>viiv,anoe: mci

Total apparent activity _ mci

Number of seeds Assay Date

Lot na Spacing
Made in U.S.A. by
3M Medical-Surgical Division See package Insert for instructions on handling

* " * * " * *
St Paul MN 551441000

IleWtleistG: The U.S. Nuclear A0reernent State, and. outside the
Cgut|On Requidory Cornmission has approved United Staes, a persorks authonzedi

Radioactive '"'''''*d'"'**''d'''"*"''"'* ' ' ' ' ' ' ' " ' ' ' ' " ' " " ' '
CAtm"'o's't: Federal law restnets thispersons licensed to use typroduct

Material insene idenohed in sas 400 of to d=. to sSe tv or on tne order at a
CFR Part 35. to persons who hold so physican, Mantain proper radiation
equivalefit bCense issued lly an saftfy precautions at all hmes 3/ss



|-125 Seeds < o <

eom
No.6702
Description To assure inai Seeds have not been damaged tollowing removai trom tne
1125 Seeds 6702 consist of a welded titanium capsule containing lodine 125 ahedoaoing catheten a contannaimo smey should be conducted using a

radiation monitor capable of detecting 30 kev photons This surveadsorbed on anion exchange resin spneres
include wipe (or leak)iests of Seeds and an overall area survey kshouldrSeed
leak test details, contact 3M Customer Serwce at 1 800-328 1671. ResidentsH2l eslocated

0 05 m of Minnesota or Canada call 612 733-9181.E" *'* m== 2) Seed Corrosion

N - - . ,a

/ normal use However. do not expose a Seed to acid or alkaline solutions
The titanium shell of the L125 Seed has excellent carrosion resistance underg
exceeding 1 molar Seeds are not affected by common solvents such as7

4 / acetone and alcohol ot ()y mild detergents.
bcc Y'** "

,, ~ b~~~-- Precautions

k |= l 125 Seeds are radioactive, and appropnate precautions must be taken
1) Personnel Monitoring

- 44 " '
when handling the sources. All steps of the implantation procedure should

Physical Characten tics be planned in advance to minimize radiation exposure to perscnnels
consistent with pubhshed exposure limits.'lodine-125 has a half life of 59 6 days' and decays by electron capture with

the cmsssion of charactenstic photons and Auger electrons. The electrons Personnel monitonng as required. A f:Im badge or TLD dosimeter worn on
U3 absorbed by the titanium wall of the 1125 Seed. The principal photon the body and a ring badge (dunng Seed handling)is adequate
omsss ons are 27.4 and 31 A kev x rays and a 35 5 kev gamma.: 2)1125 Seed Shipping Container
To correct for the physical decay of lodine 125. the decay factors at selected 1125 Seeds are shipoed in a shnnk-wrapped glass vial which is insade a
days after the assay date are shown in the table below. shrink wrapped lead container. The lead ef'ectsvely shields > 999% of the

photons from I 125.
le4tae 125 Onay Curi
M4 day MW The glass vial with its black plastic cap is encased in a clear plastic shnnk.

wrap film having a line of red "3M" logos wsible along one section of the
Oway Decay film.

Osys factor Days Factor The shnnk wrap filtn can be removed by using a razor blade to sht the film
0 .100 36 .0658 siong the length of the vial. This should be carefulfy done so that the vial
2. .0.977 38. .0.643 does not slip from hand or gnpping tool. As an alternative, the film can be
4 .a955 40. .0628 cut just beneath and around the entire cap. After doing so, the cap will6 .0.933 42. .0 614 unscrew and the film will remain on both the cap and the glass vial. The film8 . 0.011 44 .0599 becomes cloudy and distorted if the vial is autoctaved, but ponting on the10 . odo 46. .0586 vial taoelis readable. Hand dose can be minimized with shelding, distance12 . .0270 4a .0572 and short handhng time.14 .0850 50 0559

to .0230 52. .0546 3) Seed Handling
18 . 0211 54. .0534 Handling of I-125 Seeds should be done behind shielding of adequate thick.
20 .0792 56. .0521 ness. Forceps, either reverse or normal action, should be used to maintain
22 . . Q774 58. .0509 operator to Seed distance. If normal action forceps are used, gentle pressure24 .a756 6o. .0.498 should be applied so that Seeds are not damaged.1-125 SEEDS SHOULD26 .0739 62 .n486 NOT BE PICKED UP WITH THE FINGERS.28 .0722 64. .0475
30 .Q705 66. .a464 4) Seed Sterilization
32 .06a9 68. a453 1125 Seeds are NOT stente when shipped. Before implantation, they must
34 . .n673 70. .0443 be stenlized using steam or ethylene oxide (EO). DO NOT USE DRY HEAT

OR CHEMICAL STERlL12ATION.Radiation Protection
Sieam Steniization (autoclave): Use the normal cycle (121 degrees C at 15

The half value thickness of lead for lodine-125 is 0.025 mm. Thus, a 0.25 mm psi for 15 to 30 minutes) or the flash cycle (133 degrees C at 30 psi for about
lead sheet will provide > 99% reduction in exposure. 3 minutes). DO NOT EXPOSE SEEDS TO TEMPERATURES AND
Actions PRESSURES IN EXCESS OF 138 DEGREES C and 35 PSI.

I'ing ta with a tes e og ea ed. '. se se e
Oose distribution around each individual seed is not isotropic.3, ad. This fn"a'[e'q#arusotropy should be included in dose distnbution calculations. u te y s e container

Titanium ernpsutation assures good tissue compatibility and results in a Lead Shipping Container:if Seeds are sterilized in the lead shipping con.
total self absorption of approximately 16%. tainer, the lead cover on the contamer and plastic cap on the glass vial

therein should be removed to allow steam or ethylene oxide to access the
indications Seeds.
F125 Seeds with apparent activities from $ to 40 mci are indicated for Other Containers: h125 Seeds can be loaded into stainless steel cartridges
interstitial treatment of tumors which have the following charactenstics: designed to be used with tt * M.ck Applicator, or into the nyion and leflon
unresectable, localized, and moderate radiosensitivity, tubes used with Henschka 9cott apphcators. USE ETHYLENE OX10E
b125 Seeds may be used for selected radiation applications as temporary TO STERILIZE SEEDS LOAus TO THE Pt.ASTIC TUBES; STEAM HEAT
impiants. WILL WARP THE TUBES AND k.. EVENT SEED RECOVERY.
b12$ Seeds are indicated to treat resadual fumors following completion of a When in doubt about compatibility of steam heat with various Seed
course of extemal radiation therapy. In addition, recurrent tumors may be containers, load them with non-radioactrve Seeds to determine the effect of
6mpleted with b125 Seeds 3 e steam on the container material and on Seed recovery.

Contraindications 5) Acendental1-125 Seed Damage
. Although I 125 Seeds have a high structural integrity, it is possible throughAs with other brachytherapy sources, treatment of tumm n generally poor rough handling, exposure to excessive temperature or crushing, to rupture acondition (eg, ulcerated)is not recommended with h125 Seeds. Seed causing it to release " free" l 125. If this happens the area of the

Warnings accident should be closed off; the Seeds should be sealed in a container:
personnel movement should be controlled to avoid spread of any radioactive

ast c$ rubber aftertoading manam aM me area aM pmM sM De htannatedni ng or emovi 25 eds m
catheters, use a vented chemical hood which has adequate air flow up the accoeg m estan$ed pmwas. Nsm mg q x near the _, _

n e ne sstack and a filtered exhaust. If a chemical hood is not available a plastic * u ted in this organ through contact, ingestion, or inhalation of theglove box specifically designed for work with radioactive iodine may be adi 'substituted, proviced it is property vented.
If a razor blade, scalpel, or other sharp toolis used to remove 1125 Seeds
from the afterload 4ng catheters, use eintra care to evold contacting of Cutting
a Seed. A Seed wfuch has been damaged (ruck, cut, slice, or other type Of
damage) will release 1125 into the environment.
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Appuctuon to Pruent ( 1

(n) Dose distribuhun tround mzch indi i seed is not isotropic u Ttus
'

,

,

i

i 125 S vos thould be used oruy by individuals who ac quainied by training arusotropy should be considered in 53 distrioution calculaaions. ,

, end d:pesCnco in the sale use and handling of radionuchdIs. '

RadJiaon detection oquipment. capabic of detecting 30 kev photons, should . todene 125 has a 59 6 day nait life Decay corrections must be made in orderj

; be avslable whenever 1125 Sucos are boing handled The seeds are quite to propody calculate the activity of the seeds on the day they are impi.n'ed

small and it may be difficult to locate a dropped seud visually
g gg

A!! practical pnysical protechon should be provided during the implantahon 1) Sevos intended For Permanent implant
procedure. Frequentry, however, protective bamers are not practical m the 1125 Seeds pass through a 17 gauge needle and are implanted using a
surgery in ilus circumstance, operators must rely upon distance and speed Seed 'apphca# attacned to a 9 gauge a larger needle Canmon Seed
to mininuze radiahon esposure.' * * " apphcators are the Mick, Henschke and Scott. The Royal Marsden Gold

Grain gun can be used to implant Seeds provided a special modshcation is
|Treatment of Patient requested of the manufacturer

All patients soould be informed of the nature of b125 Seed implants and the
capected penod of hme cunng whicn radiahon precautions will be 2) Seeds intended For Temporary implant

nectssary Pahonts, their close associates and associated medical b125 Seeds are usually loaded into plashc tubing or otner devices (e g golo
personnel should be instructed in the necessary radiation safety procedures eye plaques) to facihtate ahericiding procedures and Seed recovery. i

requered lor someone who has received an bl25 Seed implant. Guidehnes How Supplied l

lor nec:ssary precautions have been estabt.shed. ' :

Model No. 6702 b125 Seeds are available with apparent activ.hes from 50 to
A.: pahents should be advised of the poss.bility that, during a course of 40 rnCi per Seed.

, usatment, one or more 4125 Seeds might stough off and become detached
as a turnor regresses and becomes smaller. Under these circumstances, any The Seeds are packaged in a shrink wrapped screw cap glass vial, which is
bandages or knens wtuch come into contact with the site of the implant labeled with: actmty range in mci; total actsvity in mC : assay date. number

=

should be scrutituzed for sanall metallic seeds (% of an inch long). Patients of Seeds and Seed Lot number. The glass vial is contained in a shnnk-

should be advised that whenever seeds are found, they should be packed up wrapped lead " pig" similarily labeled. The pig tabei has, in addibon,
witn a spoon and placed in a gar or other container, and placed in an precauhonary regulatory statements pertaming to hcensing of the Seeds

inaccessible area in the home The radiahon center should be nobfied of I 125 Seeds are NOT stente when shipped.
>

] auch an event as soon as possible aner its occurence. Licensing
Accountability / Disposal The U S. Nuclear Regulatory Commission has approved this sealed source

lodine-125 is an accountable radioactive malenal. b125 Seeds should, 80' d'stncution to persons licensed to use byproouct matenal idennfied in
i

therefoo, be stnctly controlled and stored in a locked sale. If any significant $31400 of 10 CFR Part 35, to persons who hold an equrvalent hcense issueo
matenal cannot be accounted lor, the loss must be reported to the by an Agreement State, and outside the United States, to persons authorized
appropriate lederal or state bconsing agency. by the appropnate authonty.
When dsposalis indicated.1125 Seeds should be transferred to an

Federal law restricts this device to sale by or on the order of a physician.
authomed radioactive waste disposal agency.1125 Seeds should never be
disposed of in normal wasis. RWrences
An b125 Seed disposal service is provided by 3M Radiahon Therapy *" "
Products. Customers wishing to dispose of b125 Seeds in tNs manner must pp Reporr N 58 W s o on 198
contact.the 3M Company lot approval and specific sNppmg corv.ainer and 2.Lm.g, CC, Yorke, E.D., Spiro, IJ., Kubiatowicz,0.0., arw: Annett, D.,% Physical Dosametry of b125 Seeds of a New Design For truersutial trnplant.

,

Material approved for return must comply with Department of Transportation # #

regulabons (49 CFR, Parts 171177) regarding packaging and labeling. 1 LI"9a CC* Schell, M.C. and Yorks. E.D., Two. dimensional Dose
Shipments are to be duected 10:3MIRadiahon Therapy Products, TCAAP Disuibubon of I 125 Seeds. Med#ca/ Physics 12 no. 5: 652 655 (1985)
Building 590, New Brigmon, Minnesota,55t12.

4. Ling, CC, Anderson, L.L. and SNpley, W.U., Dose inhomogeneity in
Leak Testing IntersutialImplants Using b125 Seeds. fnt. ,,L Radierion Oncodogy Slot. Phys.

5: 419-425 (1979)bt25 Seeds are leak tested pnot to shipment and have passed a leak test
showing < a005 uCi of removable i 125 as required by NRC regutahon to i Hilaris, ES., (ed.) Nandbook ol lnterstitial Bracnysnerapy. Publishmg
CFR 3159. TNs leak test value is printed on the Certification form that Sciences Group loc., Acton, Massachusetts (1975)
accompames each smpmet & Marchese, MJ., Hall. EJ., Hilans. B.S., Clinical. Physical and.

1125 Seeds that retain clinical ubhty for rnore than six months must be leak Radiobiological Aspects of Encapsulated lodine 125 in Radiahon Oncolcsy.
seesed "...at intervals not to exceed six months or at other intervals approved Endoeurietherapy/Nyperthermia OncoJogy 1: 67 82 (1985)
by the Commission or an Agreement State...(except for) sources stored and 7. Precautions in the Management of Patients Who Have Received
not being used. The licensee shall, however, test each such source for Therapeutic Amounts of Radionuclides. NCRP Report No. 37, Washington,
leakage before any use or transfer unless it has been leakage-tested within DC 0970I
sia months before the date of use or transler..." as prescribed in 10 CFR & Protection Against Radiation From Brachytherapy Sources. NCRP Repurt3559 No. 40, WasNngton, D.C (1972)
Model No. 67021125 Seeds intended tor temporary implants (5 to 40 mci) & Specificahon of Gamma-Ray Brachytherapy Sources. NCRP Reporf No
smght fall into the above category and,if so, would need to be leak tested. 41 WasNngton, D.C (1974)
Addstionally, since the highor acuvity Seeds are often reused, leak testing at

10. Radiahon Protection for Medical and Allied Health Personnel. NCRPmore frequent it.tervals is recommended. For leak test details, contact 3M Report No. 48, WasNngton, D.C. (1976)
Customer Service at 1800 326-1671. Residents of Minnesota or Canada can
ca8 612 733 9181. 11. swr. Aural Shieldmg Design and Evaluation for Medical Use of X Rays

and Gamma Rays of Energies Up to 10 MeV. NCRP Report No. 49,
Adverse Reactions WasNngton, D.C (1976)

No adverse react ons involving F125 Seeds have been reported. 12. Helaris, B.S., " Brachytherapy Treatment Planning"in Brechytherapy '

Dosage and Administration Oncodogy Update 1984, (Hilans, B S. and Non, D., ed.) Memonal Sloan-
Kenenng Cancer Center,1275 York Avenue, New York, NY, pp 5-ta

The total actmty of I 125 Seeds required lor any given treatment depends
upon the tumor volume and the previous radiation Netory of the tumor site. la Anderson, LL, Kuan H.M., and Ding, l.Y., **Chnica! Dosimetry With

a o hould be todowed for the calculation of the total
b125", in Mooern #iaersonal and Antracevnero Rosetton Cancer Manapement.Estabi,shed practice s

actavity to be implanted, the proper placement of the sources witNn the (F.W. George ill ed.) MASSON Publishing USA, Inc., New York (1981), pp 9-15.
tsasue, and the evaluation of the radiation dose distribution acNeved. Note: The NCRP (Nabonal Council on Radiation Protection and

Measurements) documents are available from: NCRP Pubhcahons, 7910
.

Woodmont Avenue. Suite 1016, Bemesda, MD 20814.
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l-125 Seeds' ' o '

No.6711 ,

Descriptiof) 2t Seeds intendeo For Tempo,ary impiant And Rouse
1123 Seeds 6711 consist of a welded titanium capsule containing iodine-125 Wh*" '0'0'"9 0' ''*O*'ng 1125 Seeds from piastic or rubber afterloading
adsorbed onto a sdver rod. catheters use a vented chemical hood which has adequate air flow up the stack

ano a latered exhaust 11 a chemical hood is not available. a plastic glove box
specifically des,gned for work with radioactive iodine may be substituted,

g provided it is properly vented
en me.w see e.os m if a razor blade, scalpel. or other stiarp toolis used to remove 1125 Seeds fromeien.ua

the anerloading catheters. use extra care to avo.d contacting or cutting a Seed Ag / Seed which has been damaged (nick, cut, shee, o' otner type of damage) willI /
Q { release 1125 mio me environment.

| t j ('
~

)h'3 To assure that Seeds have not been damaged following removal from the af ter.ica nun
loadmg catheters a contammahon survey should be conducted using a radiahone.s -

'(J/
-

-y ;
rnonnot capacte of detect ng 30 kev photons. This survey should mclude wipe (or-

,

{ leak) tests of Seeds and an overall area survey For Seed leak test detads. contact |j
C om t Service at 1-800 328 1671. Residents of Minne,sota o< Canada call

i

= 4.s awa -- 3) Seed Corrosion
...

The titanium shell of the 1125 Seed has excellent corrosion resistance underPhysical Characteristics normal use However, do not expose a Seed to acid or alkahne solutions
lodine-125 has e half 4 fe of 596 days' and decays by electron capture mth the %','i a e not affected by common solvents such as acetone*O
emissen of charactenstic photons and er electrons. The electrons are o ,

'

absort>ed by tne htanium wall of the bt25 . The pnncipal photon emissions Precautionstra 274 and 31.4 kev s. rays and a 35 5 kev gamma. Also emitted are 22.1 and
25.2 kev fluorescent x reys from the sdver rod.8 1) Personnel Morutoring

To correct for the physical decay of lodme-125. the decay factors at selected days 1125 Seeds are radioactive. and appropnate precautions must be taken when
after the assay date are shown in the table below. handling the sources. All steps of the implantation procedure should be planned

in advance to marumtze radiation exposu.e to personnel consistent with pub 4shed
lesse-125 Dug Chart (54.4 dg nan-Ufe') exposure hmits.7

Personnel morutoring as required. A film badge or TLD dosimeter worn on the
Deys Dway Facier og Dug Facto, body and a nng badge (dunng Seed handhng) is adequate.

0 1h00 36. .0.658 2) L125 Seed Shipping Container j2. . 09n 38. .a643 1125 Seeds are shipped m a shnnk wrapped glass vial which is inside a shnnk.4 .E955 40. . 0.62e wrapped lead container. The lead effectively shields > 99.9% of me photons from6 .a933 42 . .. 0.614 1125.
8 . 0.911 44 .0399

The glass vial with its black plastic cap is encased m a clear plastic shnnk wrap I10 .0.890 46. .0586y' - #8' film havmg a hne of red "3M" logos visible along one section of the him.
|

50' The shnnk. wrap film can be removed by using a razor blade to sht the film along
16 '0830 52' 'a546 me eng of me waL as sM be camfuh done so mat me M does not shp*
gg 0A11 54 from hand or gripping tool. As an alternative, the fdm can be cut just beneath and
20 ' O792 56 '' ' h'0534

*

around the enure cap. After doing so, the cao wdl unscrew and the fdm will
|

*

22 '0774 5 0509 remain on both the cap and the glass vial. The film becomes cloudy and distorted
g ''a756 6[8 'a498 sf the vialis autoclaved, but pnntmg on the vial labelis readable. Hand dose can |

I

^

26 |O739 62 | , |G486 be trunimized mth sh elding, distance and short handling time..

(
.

2e .0722 64 . 0.475 3) Seed Handling |30 . 0705 66. .0464, .

1landhng of b125 Seeds should be done behind shielding of adequate thickness. |
.

32 .0.689 68. . 0453 Forceps, either reverse or normal action, should be used to maintam operator to '34' .G673 70. .0443 Seed distance. If normal action forceps are used. rientle pressure should be
.

.

Radiation Protection apphed so that Seeds are not damaged.1125 SEEDS SHOULD NOT BE PICKED
UP WITH THE FINGERS.The half value thickness of lead for lodme-125 is OD25 mm. Thus, a Q25 mm lead

sheet wdl provide > 99% reduction jr1 exposure. 4) Seed Sterilization
Actions 1125 Seeds are NOT stenle when shipped. Before imolantation, they must be

stenhzed usmg steam or othytene oxide (EO). DO NOT USE ORY HEAT ORThe cerucal efficacy of ht25 Seeds derrves solely from the interaction of the CHEMICAL STER!LtZATION.
emsted ioruzmg radtauon with the tissue being treated.
Dose distribution around each individual seed is not isotropic.s. u This Steam Stordization (autoclave): Use the normal cycle (121 degrees C at 15 psi for

15 to 30 minutes) or the flash cycle (133 degrees C at 30 psi for about 3 minutestanasotropy should be included in dose distnbution calculabons.
DO NOT EXPOSE SEEDS TO TEMPERATURES AND PRESSURES IN EXCESS

Titansum encapsulation assures good tissue compahbdity, and together with the OF 138 DEGREES C and 35 PSI.
sdvor rod, results in a total self-absorption of approiumately 35%. Ethylene Omide (EO) Sterilizaten: Use cycle and aeration umas recommended by

the stenhzer's manufacturer or use those determmed at the hospital.
I mth apparent actMties from 0.1 to 14 mci are indicated for perma. #",** '

Me'
* '* ' ' * ' " '

nont insorstihal treatment of tumors which have the sonomng charactettsucs: ,o quat s n

unresectable, locahzed, snow growm rate, and low to moderate radosensitmty. Lead Shipping Contamer:If Seeds are sterdized m me lead shippmg container.
Seeds in true apparent actmty range may be used to treat superficial, tne lead cover on the contamer and plasuc cap on the glass vial therein should
miraabdominal. and intrathoracic tumors. Tumors of the head, neck, lung, be remmed e anow steam or emytene oxide to access the Seeds.
penceses, and prostase (earfy stages) are commonly treased. Omer Containers: L125 Seeds can be loaded into stainless steel cartridges
bt25 Seeds mth total apparert actmties greaser than 1.0 mci are indicated lo, designed to be used mth the Mick Apphcator. or into the nylon and tenon tubes
intersesial treatment of tumors which have me following charactenstics: used with Henschka and Scott applicasors. USE ETHYLENE OxtDE TO
unresectable, localized, and moderate radiosensitmty. These seeds may be used STERILIZE SEEDS LOADED INTO THE Pt.ASTIC TUBES; STEAM HEAT WILL
for selected radiation applicabons as temporary unplants WARP THE TUBES AND PREVENT SEED RECOVERY.
b125 Seeds are indicated to treat residual tumors loilowing completion of a When in debt about companbdity of swam heat wim varmus Seed containers,
course of erlernal radiauon therapy. In additen, recurrent tumors may be load them mm nwadioachve Seeds to determine the eNect of seam on meimpianted wim F125 Seeds.u container matenal and on Seed reewery.

Contraindications 5) Accidental M25 Seed Damage
As with other brachytherapy sources, treattnent of tumors in generally poor

-

Although b125 Seeds have a hegn structuralinsegnty, it is possible througn rough
condNson (e.g. ulcerated)is not vocomtnended mth F125 Seeds, handhng. exposure to excessive temperature, or crushing to rupture a Seed

Warnings causing it to release " free" b125. If this happens the area of trie accident should
be closed off, the Seeds should be sealed in a cordainer; personnel movement

y s.,ds iniende po, Permanent implant should be controlled to avoid spread of any radioactive contaminaten; and the
Do not force an 1125 Seed into (or from) any implant tube, needle, or cartridge; stee end personnet should be decontammated according to established
doing to may damage the wall or end welds of the Seed, potentially causmg procedures. Perronael working in or near the accident should also undergo a
release of F125 mio the environment and mio body fluids should the Seed be thyroid scan to determine if 1125 has accumulated m this organ through contact,
impianied. If a Seed has been visibly damaged m any way, discard it smmediately ingMM or inhalabon of me radenucW'
to raemive waste and check the area lor contaminaton. UNDER NO
CIRCUMSTANCES SHOULD VISIBLY DAMAGED SEEDS BE IMPLANTED.



*

6125 Sd should be used only by indmduals'Appbcation la Pf t A Doss daanbutiun er . : sa,

. Erg hed by training and aniscuopy should be include ividual seed as not guaropic . a e Ns
esperienca irl the sale use and handlerig of radionuctedesd se distribution Calcutahons
Radeelmun del.ction 6Qu*pmeni CJp, sole of deiectin0 30 he't a aays. should i e loditw125 has a Sg 6 Oly h,ut 413 i Duc4, correctens mues t>e mad. in uo.i y'

tvas44 Die whenever 6-125 S ds are Doing handled. The seeds are quite smau properly calculase the activity of tne se.as on the day iney a,e irnptatueo
cnd a may t,e d.rt.cun to locate a dropped seed visualty

,

Direcuons for Use
-

Als pr chcal pnysical protuction snould be provided dunng the impientanone

procedure Frequenny. however, proiective barners are not pracbcalin the 1) Seeds truenced For Purmanent impsant

eurgery in inia circumstance, operators must rely upon distance and speed to l 125 Seeds pass through a 17 gauge nuvole and are unpterued using ,, %d
"apphcator" attached to a 17 gauge or larger needte Common Seed appac tmmamas radiahon unposure uan

are Ine Mick, Henschke and Scott The Royat Marsden Gold Grain gun con ?
.

| Treatment of Patient used to implant Seeds provided a special mod.hcanon is requested as tnemanufacturer
All pahents snould be iniormed of the nelure of 4-125 Seed irnplants and the

* capected penod of tirne during wn cn radianon precaubons will be necessary.2) Seeds intended For Temporary implant
Panents, their close associates and associated medical personnel should be i.125 Seeds are usually noaded stuo plasuc tuoing or other devices (e g goid ey,
mstructed in the necessary radiahon safely procedures requwod for someone wna plaques) to tacihtate afterloading procedures and Seed recovery
n,ts received an t 125 Seed impiant Guidehnes for necessary precautions have
been estachshed e How Supplied

Ant pabents snound be advised of the possibehty that, during a course of treatment,67114125 Seeds are avaitante with apparent activines trom 0 to to 5 t
Moden No.

n#a per Seed and, by special request, from 11 to 40 mCa per Seedone or more b125 Seeds might slougn ett and become detacned as a tumor
regresses and becomes smaw Under mese cucumstances, any bandages or g g3 ,
knens whicn come wuo coruact wim the sete of the irnptant should be scruungedhd e mW g m & m em m &

,,

for sman metallic seeds (w of an inen long) Panents should be advised that % m ww a3 g g g
wnenever secos are lound, they snovid be picked up witn a spoon and placed ist

g,g g
a 3ar or omer container, and placed in an inaccessible area in the home The statements pertaaning to hcensing of the Seeds.
racianon center snould be noched of suen an event as sooon as possible aher its

t.125 Seeds are NOT sterile when snipped.occurrence.

AccountabihtyIDisposal Ucensing

lodme 125 is an accountable radioactive material.1-125 Seeds should, therefore,The U.S. Nuclear Regulatory Comm ssion has approved this sealud source for,

be stricuy controlled and stored in a locked safe. If any significant material cannotdistribution to pomons incensed to use byproduct rnatorial idenctied in $31400 e
be accourned lor, me loss must be reponed to the tederal or state licensingto CFR Part 35, to persons who hold an equrvaient heense issued by an

Agreement State, and, outside the Unated States, to persons authorugd by (ne
agency.

approprune autnonty
When disposalis indicated, b125 Seeds snould be transferred to an autnorued
radioachve waste d sposal agency. b125 Seeds snould never be deposed of in Federallaw restncts trus device to sale by or on the wder of a pnysician-numat waste.

An bt25 Seed disposal service es provided by 3M Radianon Therapy Products. References
Customers wisning to a spose of 6125 Seeds art ttus martner must contact the 3M1. A Handbook of Radioactivity Measuremerus Procedures Second Eo.uon. hCr
Company for approval and specific shipping container and forms- Report Na 58, Washington, QC (1985)

Material approved for return must compty wim Department of Transportatiott 2. Ling, CC, Yorks E.D Spuo,11, Kubiatowicz, Da, and Bennert O., Physica
171177) regarding packaging and tabehng. Shipenents Dosametry of b125 Seeds of a New Desagn For truersuaalimplant. int. J Ramararegulations (49 CFR Parts

Oncodogy Seol. Pnyt 9: 17471752 (1983)are to be directed 10:3MIRadaabon Therapy Products, TCAAP Building 590, New
BnGnton, Mannesota,55112.

3 Ling, CC, Schell, M.C. and Yorke, E.D., Two4anensional Dose Distrioubon c,

b125 Seeds. Medcal Physecs 12, na 5: 652 655 (1085)
Laa46 Testing

b125 Sesos are leak tested poor to shipmerd and have passed a leak test
4. Ling, CC, Anderson, LL and Shipley, W.U., Dose inhomogeneity m intersut.,

Usmg M h h a h %@ N & m25
showing < a005 pCi of removaose b125 as required by NRC regulanon 10 CFR 79

3159. Thas leak test value is pnrued on tne Certificahon torm that accomparues
i Haaris, B.S., (ed.) HandbooA o/laterstitsa/ Brechyr/wrapy. Pubadrung Scienceseach shiptnent,
Group inc., Acton, Massachusetts (1975)

b125 Seeds that retam chnical utdely for more than saa months must be leak tested & Marchese, MJ, Hall, EJ. Hdaris, ES., Clinical, Physical and Radiobio:ogica,"..at iruervals not to saceed sut monms a at other iruarvals approved by the Aspects of Encapsulated iodine-125 in Radiation Oncology.Commission or an Agreement State...(except lor) sources stored and not beingEndocunemerapy/Hypertnermia Oncoegy 1: 6742 (1985)
used. The licensee snall, however, test each sucn source for leakage betore any

7. Precautions in the Management of Pauents Who Have Received Therapeuticuse or transfer utsesa it has been leakage-tested within s4s rnonths before the
date of use or transler..," as prescribed in 10 CFR 3159. Arnourus of Radionuchdes. NCRP Report Na 37, Wastungton, D C (1970)

h t25 Seeds intended for tempwary inpaarus (1 to 40 mci) macht fan iruo the above& Protecuan Agacs:Radianon From Bracnymerapy Sources. NCRP Report Nc.
40, Washington, QC (1972)

category and, if so, would need to be leak tested. Addahonally, since the higher
actmty Seeds are often reused, leak testmg al more frequent interva6s es 9. Specificahon of Gamina. Ray Bracnythwapy Sources. NCRP Report No. 41,

Wastungton, QC (1974)recommended. For leak test decads, contact 3M Customer Service at
1-800 3281671, Res6 dents of Minnesota or Canada can call 612 733-9181. la Rad 6ation Protection lor Medical and Allied Healm Personnet. NCRP Report
Unused F125 Seeds iruenced for permanent unplants (nominal strengtn at 015Na 44, Washington, QC (1976)

mC4) wdt not requwe addauonal teak tesung proveng they are disposed of within 11. Structural Shielding Design and Evaluation for Medical Use of X Rays and
sas months of the date stown on me Seed Certsfacahon form. Gamma Rays of Energies Up to 10 MeV. NCRP Report No 49. Wastungton, D.C

(1976)
Adverse Reactions

12. Hdans ES, "Brachymetapy Treatment Plannmg" in Brachymetapy Oncow,No adverse reacuans mvo#veg bt25 Seeds have Deen reported. Update f964 (Hilans, ES. and Nori, D., ed.) Memorial Sloan-Kadonng Cancer
Dosage and Administration Corner,1275 Yorit Avenue, New York, NY, pp 510.*

'
11 Anderson, LL, Kuan H.M., and Dog, l.Y., " Clinical Dosimetry Wim 1125", irThe natal actmty of I 125 Seeds required for any given treatment depends upon
Modern fruerstmal and intracavnary Radsaraon Cancer Managernent. FW Gewgv

me tumor volume and the previous radiation history of the tuma site. Established lit ed) Masson PuolisNng USA, Inc, New W984, pp M
prncuce ia, a hould be loilowed tot the calculanon of the totainctmty to bes

imptatued. the proper placement of the sources wutun the tissue, and the Note: The NCRP (National Couned on Radiahon Protection and Measurementsiev.ioanon of me ,a non dw diambunon acn v.d. documents are avadable from: NCRP Publicauons, 7910 Woodtnant Avenue, Sud10ie, B.mosda. MD 208it

. ._ _

34 7024 3003 3

= =:o.:ug:a c;v:hhdiah % &cdd5,

St. Paul, MN 55144 1000 M Mh UM OW
Bldg. MS -55-ci , 3tn ce,tr

_ _ __ __ _



El-125 Seedili Carrier E
. .

o
. No.6720

* .

Dsscription
1125 Seeds in Carner consists of Model No. 67111125 Seeds
(w;lded titanium capsule contaming 1125 adsorbed onto a silver low to moderate radiosensitivity.

rod) spaced at a fixed distance within #1 Vicryt* (polyglactin 910) 1125 Seeds in Carner may be indicated for use concurrent utn or at
cbsorbable suture. The Seeds are located at the distal 2 to 30 cm of the complebon of other treatment modahties, such as external beam
suture and a surgical needle (W circle taper point)is attached to the radiation therapy or chemotherapy.6. 7. 8
other end. The portion of the suture containing the 1125 Seeds is
housed in a stainless steel ring which attenuates > 99.9% of the Contraindications
l.125 photons.1125 Seeds in Carrier is stente when shipped. d mm M

Physical Characteristics 1125 Seeds in Carrier.
lodine 125 has a halt. life of 59.6 days 1 and decays by ,.nectron
capture with the emission of characteristic photons and Auger Warnings
electrons. The electrons are absorbed by the btanium wall of the 1125 Seeds in Carrier is shipped sterile and must not be resterilizec
1125 Seed. The principal photon emissions are 27.4 and 31.4 kev
x-rr.ys and a 35.5 kev gamma. Also emitted are 22.1 and 25.2 kev Precautions'
fluorescent x-rays from the silver rod.: 1) Personnel Monitoring
To correct for the physical decay of lodine-125. the decay factors at 1125 Seeds in Carrier is radioactive, and appropriate precautions
selected days after the assay date are shown in table below. must be taken during handling. All steps of the implantation

procedure should be planned in advance to minimize radiation
lodine 125 Decay Chart exposure to personnel consistent with published exposure limits. *

(59.6 day Hall Ule 8) Personnel monitonng is required. A film badge or TLD dosimeter
.

.

worn on the body and a ring badge (during Seed handling) isDecay Decay adequate.Days Factor Days Factor

0 .. . .... . . 1.000 36 .. .0.658 2)1125 Seeds in Carrier Shipping Container.. .

2 . 0.977 38 . . . 0.643 1125 Seeds in Carrier is shipped sterile in a stainless steel nng
.. . .

.

4 .... . . . . . . . 0.9 55 40 .. .0.628 which attenuates > 99.9% of the photons from | 1256 ff possible, the
.

. .

6 . . . . . . . 0.933 42 .. .0.614 implant procedure should be planned so mat the Seeds can reside......
..

8 .0.911 44 .0.599 within the nng in a stenle field until moments before they are sewn.. .. . ..
. . . .. .10 ... ............. 0.890 46 . 0.586 into the tissue..12 .. ...... . ..... 0.870 48 . .0.572.

14 ......... . 0.850 50 . 0.559 3) Handling. ..* .. . .16 ................. 0.830 52 . . .. 0.546 Any manipulation of 1125 Seeds in Carrier should be carried out in..

18 .............. .. 0.811 54 .0.534 a sterile environment behind shielding of adequate thickness. The.. . .. .20 ............. .. 0.792 56 .. . . .. ... .. 0.521 1-125 Seeds in Carrier should be handled with forceps only and with
. 22 .... . 0.774 58 .. .. .0.509 as much distance as practical between Seeds and the operator......

....
24 ....... .. .. .0.756 60 . . . . . 0.498..

26 ........ ... .. . 0.739 62 .0.486 Seed spacing in the Vicryl suture can be changed using forceps to.... . .28 ......... .. .... 0.722 64 .0.475 manipulate the Seeds. CARE MUST BE TAKEN TO AVOID.... . ...
CRUSHING SEEDS.30 ....... .... .... 0.705 66 ... ... ... . . . 0.464

32 ... .. .0.689 68 ...... .0.453 The implant procedure may require that Seeds in Carrier be cut into
.. ....

... .34 ....... .. . .... 0.673 70 ... ...... .. .0.443
sections. CARE MUST.BE TAKEN TO AVO:D CUTTING SEEDS.

Radiation Protection 4) Seed Sterilization
The hall value thickness of lead for lodic.e 125 is 0.025 mm. Thus, a 1125 Seeds in Carrier is stente when shipped and SHOULD NOT
G25 mm lead sheet will provide > 9% reduction in exposure. BE RESTERIUZED.

Actions 5) Accidental 1125 Seed Damage

The clinical efficacy of I 125 Seeds derives solely from the Although I-125 Seeds have a high structural integnty, it is possible

interaction of the emitted ionizing radiation with the tissue being through rough handling exposure to excessive temperature,
crushing or cutting to rupture a Seed causing !! to release " free"treated.
l.125. If this happens the area of the accident should be closed off;

Dose distribution around each individual seed is not isotropic.8.3,4 the Seeds should be sealed in a container; personnel movement
This anisotropy should be included in dose distribution calculations. should be controlled to avoid spread of any radioactive contamin-

intramuscular implantation studied in rats show that the absorption ation; and the area and personnel should be decontaminated

of the carrier in 1-125 Seeds in Carrier is minimal until about the according to established procedures. Personnel working in or near
the accident should also undergo a thyroid scan to determine if I 12540th postoperative day. Absorption is essentially complete between
has accumulated in this organ through contact, ingestion, orthe 60th and 90th day.s

, _ , . . _ _

- inhalation of the radionuclide. *

Indications
1-125 Seeds in Carrier is indicated for permanent interstitial

Application to Patient

implantation of selee.ed tumors which are localized, either 1-125 Seeds in Carrier should be used only by individuals who are,

unresectable or resilual after excision of the primary lesioil, and of qualified by training and experience in the safe use and handling of
radionuclides.

.
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Other activity range ( ay behTilable Thisa very from 0.2 to 10Radiation dntaction equipment capable of ( : ting '' k:V photons
* should de evolibig whenover 1125 Serds it, otrn eing

mci, etch havinn[up to 20 S1FJ with S:ed spacing ranging from 05
a 6% acti read. Othat configurations of I 125

handtEd Sitds in carmr
All practical physical protection should be provided during th3 to 1.5 cm etnt r to c:ntIr) mc 3e available at special requ:st.'

. impfantation procedure Frequently, however, protective barners are A % circle taper point needle is attached to one end of the suture
not practicalin the surgery in this circumstance, operators must rely The distal end of the suture containing the Seeds is housed within a

.

upon distance and speed to minimize radiation exposure. * H. 't O stainless steel ring.

Treatment of Patient The stainless steel ring is scaled in a moisture resistant foil bag
All patients should be informed of the nature of 1125 Seed implants which is enclosed in a Sten Lok' gas stenlization bag.
and the expected penod of time dunng which radiation precautions Af fixed to the Sten Lok bag are two labels showing the followingwill be necessary Patients their close associates and associated information: 1) Activity range in mci; Total activity; Namber of
mtdical personnel should be instructed in the necessary radiation Seeds; Assay date; Seed Lot number and Seed spacing and 2)
safety procedures required for someone who has received an 1125 "Stenlity guarantee unless package is damaged or open".
Seed imp nl. Guidelines for necessary precautions have been

-
The Sten Lok bag is enclosed within a clear plastic bag which must
remain intact in order for the I 125 Seeds in Carner to be returned

Accountability / Disposal for partial credit.
lodint 125 is an accountable radioactive material.1125 Seeds in 1125 Seeds in Carrier is sterile when shipped.
Carri1r should, therefore, De stnctly controlled and stored in a
locked safe. Il any significant material cannot be accounted for, the l iCenSin9
loss must be reported to the federal or state licensmg agency. The U.S Nuclear Regulatory Commission has approved this seated
WhIn disposalis indicated,1-125 Seeds in Carrier should be source for distnbution to persons licensed to use byproduct matenal
transfIrred to an authorized radioactive waste disposal #gency.1125 tdentified in.$35.400 of 10 CFR Part 35, to persons who hold an
Sleds should never be disposed of in normal waste. equivalent license issued by an Agreement State, and, outside the

An 1125 Seed disposal service is provided by 3M Radiation Therapy United States, to persons authonzed by the appropriate authority.
Products. Customers wishing to dispose of I-125 Seeds in Carrier in Federal law restricts this device to sale by or on the order of a
this minner must contact the 3M Company for approval and specific physician.
shipping container and forms. References
Material approved for return must comply with Department of

NCRP Report No. 58, Washington, O C (1985) . Procedures Second Edition.
1. A Handbook of Radioactivity MeasurementsTrinsportation regulations (49 CFR Parts 171177) regarding

pickaging and labeling. Shipments are to be directed to:
3MIRidiation Therapy Products, TCAAP Building 590, New 2. Ling, CC, Wke. E.D., Spiro, l.J., Kubiatowicz,0.0., and Bennett,
Brighton, Minnesota,55112. D Physical Dosimetry of I 125 Seeds of a New Desegn For interstitialimplant.

Int. J. Radiation Oncology Biol. Phys. 9: 1747 1752 (1983)Leak Testing 3. Ling, CC, Scheil, M.C, and %ke, E.D., Two4imensional Dose
Prior to fabrication of I 125 Seeds in Carrier, all 1125 Seeds have Distribution of I 125 Seeds. Medical Physses 12, no. 5. 652 655 (1985)
piss:d a leak test showing < 0.005 uCi of removable 1125 as , 4 Ung, CC, Anderson, L.L. and Shipley, W.U., Dose inhomogeneity inrequir;d by NRC regulation 10 CFR 35.59. This leak test value is

interstitialImplants Using 1125 Seeds. Int. ,1 Radiation OncoJogy Biol. Phys.printed on the Certification form that accompanies each shipment.
5:419-425 (1979)

Advsrse Reactions 5. Data on lii. witnin 3u
No adverse reactions involving 1125 Seeds in Carrier have been 6. Hilaris, B.S., (ed.) Handt.cok of interstifia/ Brachytherapy. Publishing
reported. Sciences Group Inc., Acton, Massachusetts (1975)

hstOe and Administration 7. Goode. R.L., Fee, W - ' net D..R., Martinez, A., Radioactive Suture in
the Treatment of Head ack Cancer. Laryngoscorse 89, No. 3: 349 354

Tha total activity of I 125 Seeds in Carrier required for any g.iven (1979). treatment depends upon the tumor volume and the previous
8. Marchese, M.J., Hall, E.J., Hilaris, B.S., Clinical, Physical and

radittion history of the tumor site. Established practice 24. 25 should Radiobiological Aspects of Encapsulated lodine-125 in Radiation Oncologybe followed for the calculation of the total activity to be implanted,
,

the proper placement of the sources within the tissue, and the Endocurietherapy/Hyperthermia OncoJogy 1: 67 82 (1985)

ev'luation of the radiation dose distribution achieved, 9. Precautions in the Management of Patients Who Have Received
Therapeutic Amounts of Radionuclides. NCRP Reporf No. 37, Washington,

Dose distribution around each individual seed is not isotropic.2.18 D C (1970)
This misotropy should be accounted for in dose distnbution 10. Protecta Against Radiation From Bractrytherapy Sources. NCRP Report
calculations. No. 40 Washington, D.C (1972)
Icdine-125 has a 59.6 day half-life. Decay corrections must be made 11. Specificate of Gamma Ray Brachytherapy Sources. NCRP Report No.
In order to calculate properly the activity of the seeds on the day 41. Washington, D.C (1974)
they tre implanted. Seeds are movable within the carrier to enable 12. Radiation Protection for Medical and Athed Health Poisonnel. NCRP
the practitioner to establish the correct seed to seed spacing based Report No. 48, Washington, DC. (1976)
on the isotopic decay curve.

11 Structural Shielding Design and Evaluation for Medical Use of X Rays
Directions for Use and Gamma Rays of Energies Up to 10 MeV. NCRP Report No. 49.

1-125 Seeds in Carrier is supplied with an attached surgical needle. Washington, D.C (1976)

With the patient appropriately anesthetized, a qualified practitioner 14. Hilaris, B.S., "Peachytherapy Treatment Planning" in Brachytherapy
miy place the seeds lh carrier throughout the tumor volume OncoJogy Update N 94, (Hilans, B.S. and Nori, D., ed.) Memorial Sloan-
according to a preptanned geometric arrangement. The implantation Kettering Cancer Center,1275 hk Avenue, New York, NY, pp 5-10.
of I 125 Seeds in Carrier does not require use of conventional 1125 15. Anderson, LL, Kuan, H.M., and Ding, l Y., " Clinical Dosimetry With
Seed applicators. l.125", in Modem Interstitial and Intracavrtary Radiation Cancer Management.

How Supplied [,7 George 111 ed.) MASSON Publishing USA, Inc. New Wk (1981), pp
M25 Seeds in Carrier is STERtLE having ten 1-125 Seeds spaced 1 -

Note. The NCRP (National Council on Radiation Protection andem c:nter to center in a braided #1 Vicryl (polyglactin 910) suture. Measurements) documents are available from: NCRP Publications,7310
Tha usual activity ranges for tho ten Seeds is 0.40 to 0.42 mCl. Woodmont Avenue, Suite 1016. Bethesda, MD 20814.

34 7o24dooI.7
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3M Cesium 137 needle souren are radioactive and appropriate.
'

precautions must be taken wr,e handling these sources. All

N06 0 S0UrCOS
steps of the use procedure shovd be planned in advance to
minimize radiation exposure to personnel consistent with
published exposure hmits '

Personnel monitoring is required for individuals working withScries 6530,6540 cesium-137 sources A film badge or TLD dosimeter worn on the
body and, for handling. a ring dosameter will provide adequate
detection.D:sCription
3M Cesium-137 needle sources must be stored in a protective

3M Cesium 137 needle sources consist of two stainless steel lead safe or vault of such thickness as is necessary to reduce
cipsules - an outer casing and an inner core containing cesium- exposure rates to permissible levels'. When transporting sources
hbeled beramic microspheres packed along the active length, within the hospital premises, an appropriate carrier with adequate
Ecch full strength needle source is nickel-plated; half strength shielding should be used.
needles are identified by gold plating. All manipulations involving 3M Cesium-137 needle sources

should be carried out behind shielding of such size and thickness
as will adequately shield the operator. DIRECT CONTACT WITH |

NNie Egy] Q " THE SOURCES SHOULD BE AVOIDED. The preparation of
.

RAomeo ecp.ny weiwie, needle sources for patient application should be carried out |

behind a protective L-block, constructed of lead. In addition. 3M,= -- * TC7% d%% "
Cesium-137 needle sources should be handled only with forceps.

- 5.q ww - ocu wsr.w ' s.>- | with as much distance as practical between sources and the
- operator.3M CESIUM 137 NEEDLE SOURCES SHOULD

NEVER BE TOUCHED WITH THE HANDS. |o
'Radiation detection equipment should be available whenever 3M

p g g Cesium-137 needle sources are being handled.

h[ )'. E gc},d h 1%=
3M Cesium-137 need e s urces shou d e used only by0 0 *

4 individuals who are qualified by training and experience in the
k0 T1 mm safe use and handling of radionuclides and whose experience

{ and training have been approved by the appropriate government
near agency authorized to license the use of radionuclides.

All practical physical protection should be provided during the

o"I w eau d e, w w . g application procedure. When the use of protective barriers is not
N 'EY""# EEL LcAoso ce. ram c practical, operators must rely on distance and speed to minimizemenosnsass radiation exposure.' Persons should not remain closer than

necessary to the radioactive material, either before or after its
Physical Characteristics introduction into the patient.

The radiation dosimetry should be calculated prior to theCIsium-137 has a half life of 30.0 years and decays with the insartion of cesium-137 needle sources, to assure that the
cmission of a monoenergetic gamma ray of 622 kev. prescribed dose is delivered to the patient. In addition, careful
To correct for the physical decay of cesium-137, the decay factors planning of the geometrical arrangement of the sources will
at selected years after the assay date are shown in the table below, reduce radiation exposure to personnel during the insertion

procedure by avoiding hesitation and chang 63.
Decay Chart for Coelvm-187, Half-Ufo 30.0 Yurs

Treatment of Pattent
Yurs E Yurs y All patients should be informed of the nature of treatment with 3M
o.0 . . . . . . 1.00 s.s . . .es Cesium-137 needle so.urces and the expected period of time. . .. .. ..
0.s . . . . . .. 99 6.0 . . .87 during which radiation precautions will be necessary. Patients,. .. .. . .
1.0 . . . . . . .i.98 6. 5 . . . . . . . . . . 8e their close associates, and associated medical personnel should

. ..

["..*..'.*..''8,j Q .s".

s be instructed in the necessary radiation safety procedures
2.5 $94 8 0| " || 83

. . . . " " .a2
required for someone who is being treated with cesium-137.. .

3.0 . . . . . . 93 a.s . . Guidelines for necessary precautions have been established by.... . .

S.s . . . 92 9.0 . . . 81 the National Council on Radiation Protection and Measurements. .. . .

4.0. .. . . . . . . . .s 1 e 5. .so and are detailed in NCRP Reports, b 8 8 * *... .

10.0. .79. . . . . .. . . . .

)
with a sign or tag indicating the presence of brachytherapy

Radiation Protection sources, in addition, the patient's chart should Indicate the number
and nature of the sources, the total amount of activity, and time and

The half value layer In lead for cesium-137 is 6 mm. date of application and anticipated removal.

Actions The extent to which a patient with 3M Cesium-137 needle sources
must be segregated depends upon the total activity used, its

3M Cesium-137 needle sources emit a gamma ray of 662 AeV. The location its the patient, how long it is to be there, and to what
clinical efficacy of the sources is a result of interaction of this exposure other persons near him are subject. Consideration must
i nizing radiation with the tissues being treated, be given to the proximity of patients in adjoining rooms, since

normal wall construction may have little value in shielding gamma
Indications radiation.

3M Cesium-137 needle sources are indicated for interstitial A patient being treated with 3M Cesium-137 needle sources should
trcatment of cancers, and may be used in conjunction with other be restricted to his room. The patient must not be allowed to leave
trcctment modalities. the hospital until the sources have been removed. During the

course of treatment, the patient should carry a wristband or
Th3 use of 3M Cesium-137 sources for any indication should be suitable identification which provides information regarding the
prcscribed by a qualified practitioner, radioactive nature of the treatment.



1 (,

Nuring tha coursa of trsatmsnt with 3M C sium-1 cdis Advgrs3 Rzetions
*

source, surgical bandages and drsssings should bs changsd only
byindividu Is trained in rediation safety tschniqu.as. Dressings No adverse reactions involving 3M Cesium-137 needle f.ources

.

must not be discarded until they have been checked for the hav0 been reported.'

prtsence of sources and found to contain none. Bed baths should
ba omitted while the sources are in place Nursing care necessary Dosage and Administration,

for the patient's well-being should be preplanned and delivered
quickly to minimize time spent at the bedside. The total activity of 3M Cesium 137 needle sources required for
lf a source becomes loose or falls out. It should be picked up with any given treatment depends upon several factors, among which
forceps and placed in a shielded container in the patient's room, are tumor type and size, anatomical geometry, and previous
Tha physician and radiation protection supervisor should be radiation history of the tumor site. The treatment plan for a
notified of such an event as soon as possible after its occurrence. particular patient, including the number and strength of sources

and the lenoth of treatment time, should be prescribed by aRernovat/ Accountability qualified physician. 3M Cesium-137 needle sources decay at a rate
When 3M Cesium-137 needle sources are removed from a patient,

' ed e

a P n, sW, treatment times
th3 same radiation safety procedures used for insertion should be c l'ly
obs1rved. Alllinens, dressings, clothing, and equipment should be
kspt within the cubicle or room where the removal takes place until How Supplied
F.ll sources are accounted for. ApproprMe detectors and a

3M Cesium.137 needle sources are available as full strengthshiIlded carrier should be available i Ae room where source
rsmoval takes place. (models 6530 through 6533), half strength (models 6534 through

6537) sources, or a high intermty (10mg Ra equivalent) needle
Aftir the removal procedure,it should be determined that all 3M (series 6540). Characteristics of each source are listed below, by
Casium-137 needle sources have been removed. This may be product number.
cccomplished by surveying the patient with an appropriate
redi1 tion detector. j'j,, ,,,[,j,ntRa

Following their removal from a patient,3M Cesium-137 needle Dimensions (mm) lengt (
sources must be returned to an individual designated as the 6530 . 1.0 27.0 x 1.6s . .15 0source custodian for cleaning, inventory, and storage in a $; N f2jU 16$ |controlled area.

6533. 3.0 57.0 x 1.6s . .45.0Cleaning / Sterilization / Storage
,33, . ,3 ,7 , , , ,3 , , ,3 ,3M Cesium.137 needle sources should be cleaned following their 6535. 0.75 34.5 x 1.6s . .22.5rtmoval from the patient and before being returned to a storage 6536 . 1.0 42.0 x 1.65 . .30.0sif s. While cleaning or sterilizing sources, adequate precaution

. M' y' x @' '. ]'osh uld be taken to avoid radiation exposure to the staff, damage to
. .

'
'

' '

sources, and loss of sources.

Cl:tning of 3M Cesium-137 needle sources may be accomplished Each full strength cesium.137 needle source is nickel-plated. Half.
by rinsing or soaking the sources in water or,if dried fluids are strength sources are gold. plated,

pr;sint,in a hydrogen peroxide: water (1:1) solution. An ultrasonic 3M Cesium.137 needle sources are packaged in a lead pig which is
bith may also be used. Following cleaning,3M Cesium.137 needle labeled to indicate the Isotope, smount of activity, and ca:ibration
sources should be air-dried or rinsed in alcohol. date, as well as precautionary regulatory statements pertaining to
AbrIsive substances (e.g. metal cleaners, polishes) must not be licensing of the product.

used to clean 3M Cesium 137 needle sources,in addition, sources LICefising
should not be allowed to contact mercury or mercury.containing
solutions, or any other toxic or biologically hazardous materials. The U.S. Nuclear Regulatory Commission has approved this sealed
3M Cesium 137 needle sources are NOT sterile when shipped and source for distnbution to persons licensed to use byproduct material
cs such must be sterilized with steam (autoclave), dry heat, or identified in,s35.400 of 10 CFR Part 35, to persons who hold an
Cthytene oxide (EO) prior to patient application. Regardless of the equwalent license issued by an Agreement State, and, outside the
method selected, the sources should be placed in an adequately United States, to pr rsons authonzed by the appropnate authority.
shirided container prior to placement in the sterilization chamber. Federallaw restricta this device to sale by or on the order of a
Manipulation of the sources prior to or following sterilization physician,
should be carried out behind shielding of such size and thickness
as will adequately shield the operator. In addition,3M Ceslum.137 **""
needle sources should be handled only with forceps. Autoclaves ' y[o*" gj"* * * *g*] [', $'[''$ $ *,"gysh uld be equipped with traps or other means to prevent source 7 ,

loss through the drain hole. 3 yen, n.,,,t so si scan s iusticas e o so. 3otrs waa*astoa oc muw

ncap a oort no 4a Ncan a ixeoat a o so. mis. wasniacion oc mu4 v

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

Leak Testing
3M C: slum-137 needle sources are leak tested prior to shipment
cnd the results provided on shipping certification papers that
cccompany each shipment.

3M C: slum 137 needle sources must be leak tested periodically by
tha user according to requirements described in 10 CFR 35.59. The
U.S. Nuclear Regulatory Commission has specified a six-month
10 k 1:st interval for 3M Cesium.137 needle sources, series 6530
cnd 6540(formerly model 686G).

s4. rots.trats
-

-

Radiation Therapy Products
3M H3alth Care Group CONTR0(. N0. 8 6 0 2 6
Blog 225-5S.013M Center
St Paul. MN 55:44 1000
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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 III

,

!
SUBJECT:

3M - UPDATE ON CUST0MER INSTRUCTIONS FOR REUSABLE I-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 (AE00) 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 AE0D's recommendations. Since that time, we discussed the
recommendations with 3M's management during a February 12, 1987 site visit. In ia 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 lists customers using the iodine-125
seeds as of that date. This list could be used to send an NRC notice toall users regarding precautions.

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

3. Instructions to customers which discuss precautions for ruptured seeds.
The instructions currently include recomendations for decontamination

i

surveys and bioassays for individuals handling the seeds. We have
attached a January 17, 1985 letter which includes the instructions.

,

I a

} }'
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,

' Vandy L. Miller 2
4

;

l

As you recall during our meeting with the Commissioners' technical assistants
on this subject, Margaret Federline, Commissioner Carr's technical assistant,

i requested that we follow up with her on this matter. Accordingly, you mayj wish to inform her and the other assistants regarding 3M's actions.

This should close out our response to your December 12, 1986 technical
!

2

-assistance request. If you have any questions, please contact Bruce Mallett at '

FTS 388-5742.

!

'A/ bizM
W. L. Axe son, Chief,

Nuclear Materials Safety
and Safeguards Branch

Attachments: As stated,

cc w/o attachments:
K. Black, AE00

.
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Hallett/jl on
04/29/87 qp 31
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* o UNITED STATES
4 8 NUCLEAR REGULATORY COMMISSIONo

i j WASHINGTON, D. C. 20555,

|

| % . . . . . /*
August 12, 1986

AE00/C601 14

<

;
MEMORANDUM FOR: John G. Davis, Director

Office of Nuclear Material Safety and Safeguards

! James M. Taylor, Director
4 Office of Inspection and Enforcement
a

: FROM: C. J. Heltemes, Jr. , Director
; Office for Analysis and Evaluation .

|

; of Operational Data
'

SUBJECT: AE00 CASE STUDY REPORT ON THE RUPTURE OF AN 10 DINE-125
: BRACHYTHERAPY SOURCE AT THE UNIVERSITY OF CINCINNATI~

MEDICAL CENTER

| ..

i Attached for your information and action is the AEOD Case Study Report on the
Rupture of an Iodine-125 Brachytherapy Source at the University of Cincinnati

i Medical Center. This report was issued December 27, 1985 for peer review and
! has been revised based on the coments received during the peer review.
!

i Our study, together with peer review comments, have led us to make the
j following recomendations:
4

! ' 1. The Office of Inspection and Enforcement (IE) should send an Information
j Notice to the affected licensees describing the event at the University

of Cincinnati and de~ cribing the action taken by tiie licensee and; s
! the source manufacturer (3M Company) to prevent the recurrence of

similar events. -

!
2. 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 licenseesi

* who supply high intensity iodine seeds be amended to require that,
. , ,in addition to instructions and safety precautions regarding use of
'

1 the seeds that are normally comunicated to purchasers or other users
. of the seeds, specific instructions and safety precautions for reusing'

the seeds be comunicated. These procedures should include, as a
2 minimum, the recommendation that the removal of the seeds from
! catheters be done'under a fume hood and recomended 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 seedss

j following the removal / reloading operation.

I, 3. The Office of Nuclear Material Safety and Safeguards (NMSS) should
explore the option of addressing the reuse of the high activity.

iodine-125 seeds during the license issue, renewal, or amendment
j process and consider requiring licensees who will be using the seeds
' to submit procedures for handling the seeds to NRC for review.
I

i

:
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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 I

office on X24496. !

|

|P
C re r., Director
0 p for Anal sis and Evaluation

o Operational Data

Attachmenti i

As Stated
'

cc: D. Ross, RES
,

G. Wayne Kerr, SP
iT. Murley, R-I
!

'

J. Nelson Grace, R-II
!J. Keppler, R-III 1

R. Martin, R-IV '

J. Martin, R-V
|

'

D. Humenansky, OCM
iV. Stello, EDO I

J. Roe, DED0
!

T. Rehm A0/EDO !

J. Sniezek, DEDROGR

.
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EXECUTIVE SUMMARY
-

(

j The University of Cincinnati Medical Center reported to the Nuclear Regulatory
Commission (NRC) Region III by telephcae the rupture of an iodine-125 seed;

i (nominal activity of 40 millicuries). The seed, which was one of eight seeds
i 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,
'

i 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,j 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

;

i seeds as removable implants is in contrast with the use of lower activity; (0.1 t61 millicurie) iodine-125 seeds also manufactured by the 3M Com
; which are used as permanent implants (e.g., prostate cancer treatment)pany,

..

; The seeds are loaded into catheters for use in , temporary brachytherapy
i 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
t

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;

j, to cut the catheters to free the seeds.
:

! Licensee personnel were not immediately aware that one of the seeds had been
i ruptured.** Consequently, the seeds were loaded into new catheters and

implanted in the scheduled patient. As a result, the patient received ai

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
iodine-125 seed rupture were discovered on the day after the seeds were removed
from 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 removed from old catheters and loaded into new catheters
on two separate occasions. -

. - _ _ . _ . - - _ - - . _.
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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/200 cm2). 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 cutside of the BSR. This higher pressure

.

apparently resulted from a blockage in the BSR exhaust system. This resulted I

in some iodine-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.

1

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 nomally done to
detect low levels of contamination. After the contamination was discovered,

4

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 iodine-125 seeds until the safety and
health physics aspects of the use of these seeds were studied.*

AE00 undertook a review of this incident to determine if there is a generic
problem associated with the reuse of high activity iodine-125 seeds in
brachytherapy implant protocols, and to assess any associated health and
safety problems.

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
(0.1-1millicurie) iodine-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 iodine-125 seed rupture is relatively high when the
-seeds are reused for several patients. The risk of a seed rupture
is associated with:

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

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

The 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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2. 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 likely
been prevented if the seed removal operation had been perfonned under
a fume hood. ,

'

\

!3. It appears that the consequence (personnel uptakes, and personnel and
facility contamination) of a similar event could also be mitigated by )

'

emp?oying radiation safety procedures designed to detect promptly if a
seed is ruptured and to prevent personnel uptakes and personnel andfacility contamination. Such procedures would include: performing the
removal / reloading operation in a fume hood; performing wipe surveys of
tool.s 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 6 seed to be ruptured
by the seed removal operation or the consequence of such a

. rupture, in that the protocol describin rocedures 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 surveyI ;. leak test * be performed to verify the integrity of the'

seeds before the sources were re.used.

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 action taken by the licensee and the source

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

! 2. 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 iodine 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 connunicated.,

1

!
. . . .

*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 insuring the prompt detection of a
l

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.

3. The Office of Nuclear Material Safety and Safeguards (NMSS) should
explore the option of addressing the reuse of the high activity
iodine-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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j .. . 1. INTRODUCTION
'

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

'

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

! submitted a written report giving an account of the circumstances surrounding i

the source rupture (Ref. 1),
i

,

i
l

i In the month following the event, inspection personnel from the NRC Region III l

j office conducted a special inspec+. ion to review the facts surrounding the
;' source rupture. The results of this inspection are documented in Region III
j Inspection Report No. 30-02764/84-02 (Ref. 2).
1

I 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 i
license, among other things, differs from the '88 road Scope Byproduct Material i

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 high intensity iodine-125 seeds, the following
observations are made relative to licensing:

I

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 " Iodine-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.

AE00'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 infora tion
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.

t

manufacturer's actions following the event; Section 5 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.

2. DESCRIPTION OF THE EVENT
{

2.1. General |
|

The source rupture event at the University of Cincinnati involved the rupture
ofahighfactivity(40millicurie) 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, tile 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 prior to each insertion. The use of high activity todine-125 seeds
as removable brachytherapy sources was a new procedure at the University ofCincinnati.* Previous uses of iodine-125 seeds involved the use of low
activity iodine-125 seeds (0.1-1 millicurie) as pennanent brachytherapyimplants.

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 iodine-125 brachytherapy seeds. A total of
10 seeds, 40 mil 11 curies each, were inventoried.

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

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

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

'

*A protocol describing procedures to be followed for temporary brafn
"''

implants received radiation safety committee approval prior to use of the
seeds (AppendixA).
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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 ocurie 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 revaaled a
radiation level of 1.5 mR/hr at two incl}es from the thyroid.
The patient was discharged.

(11) On Tuesday (day 26), a urine bioassay from the patient revealed |

57.6 microcuries of iodine-125. The NRC in Region III was
notified.

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

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

(14)OnFriday(day 29)Ionstaken.the NRC Region III was informed of currentconditions and act 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.

.
. . . .

t
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{ 3. ANALYSIS OF THE EVENT
:- .

{ 3.1 S_eed Rupture*

;
i

!
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-125i

i 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 long. The catheters. used at the University of Cincinnati were
! Heyer-Schulte coaxial after-loading catheters made 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 thei
catheters are recommended for " single use only"; therefore, reuse of the
iodine-125 seeds contained in the catheters requires removing the seeds from;

} the old catheter and loading them into a new catheter.
1

i The technique used for removing the seeds from the catheters at the Universityj- of Cinci.nnati consisted of first cutting the ends off of the catheters using
i 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 protocol |

:

; 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 '

1 catheters. The technologist involved in the seed removal feels that the seed~

was likely ruptured by the scissors when the ends of the catheters were cut
i off.
;

! Followine, the discovery of iodine-125 contamination in the BSR and after the
j sources were 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
j at your institution, only one seed (seed #2) released I-125. In

our estimation this release was caused by structural damage to the: ,
j

'

titanium shell of the seed in the form of a transverse cut near
j the weld end. The cut may have been caused by a scissors or wire
: cutter, etc., used to free seeas from the catheters prior to
j . . loading them into new catheters.
i

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

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

i occierred during removal of the seeds on day 11. The seeds removed at that time
j we- .:ontained in catheters that were stained from having been implanted i.: 1
j tumor, thus making it difficult to see the seeds in the catheter. In addition,

the tehnologist indicated that the inner catheter and outer catheter were4

! 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 been used (i.e., the therapy use had been cancelled); therefore, the
catheters were clear and allowed greater visibility of the seeds.

.,
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,' 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 raom'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, radiation
surveys of the work area and the tools used in removing the seeds were made and
that these surveys revealed no contamination. The surveys were 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 0). 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 detect contamination using a
survey nieter. Wipe surveys, which involve wiping suspected contaminated areas
with cotton swabs or similar material and later counting the wipes, were not
done. Good health physics practices and NRC regulatory requirements indicate
that, under the circumstancer, wipe surveys should have been performed to look
for contamination.** In addition, good health physics practices indicate that,
since removal of the seeds from catheters involved non-routine handling of the
seeds which increased the risk that seeds could be damaged, the seeds should
have been leak-tested following removal of the seeds from the catheters. The
protocol describing procedures to be followed for using the high activity
iodine-125 seads for temporary implants did nc. address wipe surveys or leak
testing of the seeds.

On d77 ?.9, the day after the sources were implanted in a patient, the licensee
distmed iodine-125 contamination on a scurce storage / transport bucket for
iridium-192 that had been stored in the BSR. The iodine-125 contamination
which was discovered during routine wipe surveys of the bucket (being prepared
for shipment) averaged approximately 625.dpm/200 cm2 The contamination was
traced to the BSR. The BSR was sealed off and decontamination was begun. Wipe
testing of the brachytherapy source room revealed contamination levels of

* 1000-11000 dpm/200 cm2

The day following the disenvery of iodine-125 contamination in the BSR,
licensee personnel wipe tested the patient's lead hat and bandage to check for
contimination. 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, indicating a positive differential pressure between the BSR and
the area outside of the BSR.

**The liceisee was cited by NRC/ Region III for being in violation of
10 CFR 20.201(b), which rea'dres licensees to make surveys as necess,ary ,
and reasonable under the clicumst.ances to evaluate the radiation hazards.

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

medical decision was made to leave the sources implanted for the prescritad
period of the therapy (Ref. 4).*

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

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

|

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

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

I

The positive differential pressure between the BSR and the area outside it
existed'for several days following the discovery of iodine-125 contamination,

in the room. The positive differential pressure contributed to the airborne 1

'

migration of the iodine-125 into adjacent areas. This resulted in numerous
personnel who frequented these areas receiving uptakes of iodine-125. Other
personnel involved in the control and cleanup of the contamination also ,

received iodine-125 uptakes. Bioassay results for these personnel indicated j
that: .

I

The technician who prepared tu .odine-125 seeds had a thyroid
--

uptake of 209 nanocuries; and

At least sixty hospital personnel and a friend of the patient had
--

thyroid uptakes that ranged from .04 to 209 nanocuries.

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

Although the contamination of the BSR was extensive, wipe surveys and air
samples revealed that the contamination was essentially limited to the BSR.
Wipe tests taken in the brachytherapy source room on day 29 showed contamina-
tion levels that ranged from 160-3900 dpm/200 cm2 for the wall and floor to*
1900 dpm/200 cm2 on the lowered-ceiling tiles. A maximum total of 25 micro-
curies of iodine-125 was estimated to be in the paint on the walls. Air
samoles taken in the BSR on day 32 showed air concentrations of 125 dpm/20

.ft2'-(less than the maximum permissible concentrations for restricted areas). |
Air samples taken outside of the BSR showed negligible iodine-125 concentra-
tions. However, some contamination (low level) was found on 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, the iodine-125 uptake by the pacient was not deamed by -
NRC to be a medical misadministration as defined 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
useofhighintensityiodine-125seedspendingtheinvestigationoftheevent
(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 ihappened at any installation in the country where the seeds would i

have been placed in plastic tubing which becomes discciored from use
iand an attempt made'to retrieve the seeds and reutilize them because ;

of their cost. i

4.2 Source Manufacturer Actions '

|

In a letter to NRC dated February 11, 1985, regarding the 3M Company's " peer
review" of the AE00 preliminary case study report of the event, the Company ,

'

stated that " subsequent to the Cincinnati incident, 3M upgraded its internal
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 inquires about the
use o) 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,

include submission to 3M of 1) a Brain Implant Protocol, 2) an
,

Institutional Reviett 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 sci 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 Unitiersity of Cincinnati has not
resumed the practice of reusing the seeds to treat multiple patients.

**The University of Cincinnati was in noncompliance with the License -

Condition 15, which states that sealed sources shall not be opened,
and 10 CFR 20.210, failure to make adequate radiation surveys.

-
-_ .-
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A follow-up Brain Implant Protocol letter is mailed tothe 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 knowledgeablecustomer....
letter was always sent....Following the Cincinnati incident, a follow up

We believe that requiring a radiation
safety section in the implant protocol provided adequate
assurance that the seeds would not be mishandled if reused.
The letters also directed the customer to knowledgeable people
[in 3M] who could advise about the proper handling of seedsduring reuse.

5. FINDINGS

Th'e risk of an iodine-125 seed rupture is relatively high when the
~

1.

seeds are reused for several patients.
is associated with: The risk of a seed rupture

.

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.
2.

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
performing a leak test of the seeds. area and the tools used to remove the seeds from the catheter,'or by~

Additionally, personnel uptakes

been prevented if the seed removal operation had been performed under aother than the patient and the facility contamination could have likelyfume hood.

* 3.
It appears that the consequence (personnel uptakes, and personnel and
facility contamination) of a similar event could also be mitigated by

*

employing radiation safety procedures designed to detect promptly if a
. . seed is ruptured and to prevent personnel uptakes and personnel andfacility contamination. Such procedures would include:

tools and the area used for the removal and reloading of the seeh; removal / reloading operation in a fume hood; performing wipe surveys ofperforming the
or leak testing the seeds following the removal / reloading operation.

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

The University of Cincinnati's licensed program representa 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.

-

this event, however, it appears that licensee personnel failedIn

to appreciate or understand the potential for a seed to be
ruptured 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 perfonned to verify:

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

j 6. CONCLUSIONS AND RECOMMENDATIONS

} Based on our findings, we recommend that:
!

i 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 describina the act.on taken by the licensee and the source

.

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

| 2. The Office of Nuclear Material Safety and Safeguards (NMSS) in conjunction
i witW 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 iodine seeds be amended to require that, in addition to
instructions and safety precautions regarding use of the seeds that are
nonnally communicated to purchasers or other users of the seeds, specific
instructions and safety precautions for reusing the seeds be comunicated.
These procedun s should include, as a minimum, the recomendation 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.

3. The Office of Nuclear Material Safety and Safeguards (NMSS) should
explore the option of addressing the reuse of the high activity
. iodine-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 otocol for the use of 125 1 sealed sources for Implant into pat ient 'sturror:

1. Upon receiving 125 1 s hipment

A. A wipe test
is first made inside the source container bottle by Redletion| Saf ety to detect possib le leakage of the sealed source.

B.
Cal,1bration of each shipment of sealed sources is done by Radiatlorn
Oncology with a dose calibrator using an NBS standard source (availablelate 1983).

2. Preparatlon for impiants .

A. The 1251 seeds are
.

loaded Into shiel ded cartridges or af t' erloading:

" devices by Radiation Oncology technologist /staf f/ residents with special1

tools designed for handling the seeds standing beh ind a lead shield orwearing a lead apron.,

B. Af terloading, the instrumants used for h*andling the 1251 seeds wil I
be hhecked with'a thin window counter to check for leakage contamination
due to possible mechanical damage to the seeds.

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

~

3. During implant In patients and immediately post implant
. . A.

The instruments used in the implant should be nonitored with a thin window
'

counter af ter the imp lant to check for leakage contamination due to;
'

possible mechanical damage to the seeds.t

B.

The suction apparatg,I seeds and removed apprtubing and. traps, including the Foley bag erechecked for loose I opriately for disposal
by Rad 1,ation Oncology or Radiation Safety.

'
.

4
Post implant monitoring - per Radiation Safety regarding exposure to personnel

5, if leakage is discovered

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

"

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

*

their urine checked and undergo thyroid counting to nonitor exposure.
.

6. All unused 125
1 seeds are to be retgSened to Radiation Saf ety for disposalexcept for reusab le high activity 1 i seeds (40 mCl), which are to be'

stored in Radiation ONeology's shleided safe. These will be returned when theactivity is below 10 MCI each.

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

,

.

.

.
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~

*l-125 8eeds
'

No.6702

Description ;Warnings
5125 Seeds 6702 consist of a welded titanium capsule containing

. -

fodme.125 strsoroed on anion excnange resm soneees. * The 1 125 Seed titanium capsule nas eseerient ce,,o3;on i

resistance, but it is attacked by concensruted nyereeniorie ,e;g |
8125 Seeds have Deen dessgned not to be usec m a concentra:ec3.izs eds.,e.a

,

'

hcl environment.
* * ' * " ' " " " "

* * L~. " Precautions,. , , ,

! N / Preparation fo'r Use/ Sterilization .
l.125 Seeds are radioacave a.7d approortate precautions must be

.

v.s == I,s,w,. , . taken wnen handling these tources. As steps of the implantation
..

, procedure should be pienned in advance ta minimize radiation
,.
""

{-| estesure to personned, consistent witri published esDosure titnits
*

Personnel monitoring is requited for incsividuals working witn s.12. e.S ==
Seeds. A film badge or TLD dosimeter worn on tne body and !or/ Physical Characteristics handling. a ring badge win provide adequate detection, l

*~, lodine.125 has a half. fife of 60.2 days and decays by electron 5.125 Suds are provided in a grass vias which should be
maintdined in a lead vielcontamer forsmorage. When transporting,papture witn the emission of ct)aracteristic photons and Auger
seeds within the hospital premises, an appropriate carrier witnelectrons. The electrons are absorbed by tne tatanium wall of

the 1 125 Seed. The, principal photon emissions are 27.4 and adequate snielding shoudd be used.

All manip *ul'ations inrodwing 3 125 Seeds should be carried out35.5 kev a. ray and a 35.5 kev gamma. r
'

behind shielding of 'sucri size and trnesumess as will adeountelyTo correct for the physical decay of lodine.125. me decay factors
-

shield me operator. DIRECT CONTACT' WITH THE SOURCESat selected days after tne assay date are snown in me table below.
SHOULD BE AVolOED.In addition.5125 Suds should beower cm,e see

12s. nase u. se.2 care handled unty with forceps, wim as much distance as oracticalo ar on., between sources and me operator. l.125 SEEDS SHOULD NO)care passe, pers resse,
SE PICKED UP WITH THE MANOS.e . . .. . . . .. . . . . . .. . .. . s. coa as . . . . . . . . . . ..

s .[..[..... .. * ** g s rg 3j [. ..... ... ... ....... o.ss '.[.[.[.. .C.*.*.* e.s$sterilized with steam (autoctave) or etny8ene oxide (EOl before
l.125 Seeds are NOT sterife when shipped and as such must be2 .................... .......a* * ** ********

a . . . . ... . ... . . .. [. . t o ss
* * * * * *

implantation. Regardless of the methots selected.l.125 Seeds42 tr

to ............... ....to12 44.............
12 . . . . . . . . . . . . .. . . . . . E se44 . .. .. . .... ... .. .... teos should be placed in an adequately shsetoed container prior to...... e.ses.

as............. placement in the steriRassion chamber.SAanipulation of sne seco.. e.a rt
g ...... ..... . . . . . . . e.s rsprior to or fonowing storitzstion should be carried out benind....................Es

...................$s shielding of such asse and thickness as will adequately sheeld tne
......

. . . . . . . . . . . . . . . . . . . .

* operator. in addition, b125 Seeds snouett be handled only wimao [[......*. [*[.*[ a.7s4 ss .[*. . [**[[[[as2s
***** ** * ****

22 ....................e.T7s se ....................Es13
forceps, with as much asistance as pracdcal between sources anc

. .

24............ 80 ............. the operator. Autoclaves should be equipped wim traps or other

U :::::::::::::........E7se:::::::E E::::::::::::::...... 8.sC1"E5 125 Sads haw been daigned to witsistand normas autoctave
means to prevent seed toss through the drain hole.

::::es ...................:: e. ass30 .................e
32 . . . . .... ..........u

a rea
. e.ssa es .. ......... . . . . .. . .. Eas r temperature and pressure variations from 121' C at 15 oss to.

a4 .................... mars to . . ... ...... .. ...... . se r 138' C at 35 psi,l.125 SEEDS ARE NOT INTENDED TO 8E
. - Radiation Protection STERit.lZED USING DRY HEAT AND SHOULD NOT BE

SUBJECTED TO ten 4PERATURES AND PRESSURES IN
The hatt value inickness of lead for lodine.125 is 0.025 mm. Thus, a EXCESS OF THESE Und.lTS(13s' Cand35 psi).
0.25 mm lead sheet will provide > 99% reductson in esposure. 8 125 Seeds should be autoctand in bulk or individually in
. Actions appropriate containers of autoctave. compatible materials.Thes..

materials include staaniess steet. grass. nylon. and terion. 6 125
8125 Seeds emit 27.4 and 35.5 kev s. rays and a 35.5 kev Seeds may also be autocdaved in selected accessorses to
gamma. Tne cimscal efficacy of the sources derives solely I*mn commerW.enm irnWant m Among mu accmpes
tne interaction of these soniamg radiaisons with the tissue being are the stainless suoicartridge of sne Adsch spoHeator an@n.g,,,aq*

and nylon and teflon tubing used as seed holders wm Hensenke*

Dose distribution around each individual seed is not tsotropic. This and Scon appf'cators. When in doubt about tne enemscar nature
of tnese do;ed hoeders, ettner sterilize tne materials msn etnyleneenesotropy should be included in dose distribution ca'cutatsons, oside of autociavs a sample of the maserials contaaning dummy

Titanium encapsulation assures good tissue competit'itity and seeds before atten: to load with radioacteve seeds. CC NOT
*

rssults in a totalself. absorption of approasmately 16% AtJTOct AVE 6125 $ IN Pl.ASTIC TUSING OR

Indicat' ions OTHER Pt.ASTIC CONTAINERS.
Asinougn s.125 Seeds pave a high structoratintagraty. it is cesse-

, , , ,

5125 Seeds are indicated for intersutial treatment of tumors whichthrougn rough tiendieng. hsgh temperatures or crosning, that a
have the tollowing cnsracteristscs: unresectaDie localized. and seed could leak or tw ructuredelt sucsi a rate occurrence does
moderate radsosensetsvity, happen.Ine area should be closed ort. the seeds packaged mio a
6 125 Seeds may be used for selected radiat.on applications as sealed container and the area decontamialated. Decontamanation
r:movaole empia.s can be confirmed bytaking wipe samples of theimmed, ate ates

personnel movement should be controssed to avoid seread of ani
8 125 Seeds ate ini h n to treat residual tumors tollowmg radioactive contamsnaticari. Wnenever a soerce is damaged,
c:mpletion of a cou,sw ., esternal radiation tnerapy. In adostson, personnelworking in the area snould undergo a thyro 4d scan to
escurrent tuenors anay be emplanted wqn 1 125 Seeds, assur6 mat sney have not been contassansted by coa 84ct engestm

Contraindications orinnalauon of 8odene.125.
.

*

As with otner bracnymerapy sources, treatment of tumors in
^ ,

*
*

gi"eraity coor cononfion tec u'CetAtadt et not tecommended with e
** * * * * *

_ _
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.' Medical Prsducts Olvislan/3M I
-

. .
,

3
*

TCAAP'
*

New Brighten, Minnesota 55112 J
Q,-1

Certification
'mS4963

'

70 4.9

lodig.125 Scaled Sources For Medical Uses ~
1 Sep.1983

Consignee:
t!NIV CINCINNATI MED. CTR RADf0f 50TOPF f_ Att

Address:
234 G000MAff ST CINCINNATI. OH 45267

'

V
The following radioactive sources are certified by Minnesota Mining and Manufacturing CompanyI

Qt.')1. .'. ave been subjected to the tests described below and to have been given trne results listed.
*

Model Number g7p
1

*

] Lot Nummer,

IS-819-

|
'

C * 'titYV.
i

,

30 v -

| g

|
. .-

Activity Hange (mca*
38040- 3.

Tota: Activity (mco'
390.0

|'

g[Assay Date g *

!%. J
;

All seeds have passed a leak test showing <0.005pC1of removable ,g, iodine activity.Ne other certification
~

i

is to be implied.
*

4
*

*

the total quantity of I 125 contained within the titanium capsule of the Seed.Sy " mci *' we mean " apparent activity in mitticuries",which is descriptive of output activity only and nota

1.6 respectively multiplied by the stated apparent activity in millicuries.For accounting purposes, the cuantity of I-125 contained in Model 6702 or ModeI 6711 Seeds Is about 1.2 or|, *,

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

.
*

,
,

* *. .

i *

!

;

., '

=s.*

g .

~p~.,

.dALY1 _ mad ,, 9 Annno lone- s,

ovality Control ,

.

Date -
. . .

~
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.
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,he ,.fle.Ing p,oced.r. I. .pect.1 er..r d. vices .r.. furnished by Phillip M. EwtIn, sueelled either sterile er -

,

'
-

M.D..e for Infernetlenal
pweposes: nonsterlie as Indicated on the :

SPEClflCAfl045 (All Olmensions are Nominal)
-

6product label. Nonsterile
The Coselal afterleeding product s, If latended for

C. heter c.e be us.d f r lapl*ntatten er en eseptic Cateleg Suture [
'

humber Description CellerSmolentlen of redisecttwo .p.ilcealen. -sts be cemened tem Catheter teneth: !
sources Inte beeln teners. and steelllaed prior to uses cismeter in or oog,, (seest)).tlThe euter catheter le if yewe predvet is nonsteelle, Ceselal Afterleading Clear 2 cm 15.1 cm i t c=

-----

eleced to e tun the cleaning sad sterlifretten 32 Cathetergenerally
te get th,ough a bor, h. er precedures glwen below have 43 eedloosene t cm 8 4.1 c= 15 cm ' !

'

t=Ist drill hele using a b..n feond .frective and e,e .e4 eedlooseue I cm fl.$ em 33 cm
. .e

provided as e guide. eedlooseve ? cm 2 3.5 cm IP c= -
street guided by c omput ed.

Special Order Devices see Manufactured 8 Olstributed by (tomegresh, directed
Sittttt!Atl0Net.,r.ie.,. th. catheter

passes threwgh the silicone AMtalCAN HEfft.1CHUtf(
base betere entering the this prodwet le recommended oivision of

Amerleen Hospital Supply Carperettonbrain. for sinele use enir. It Is '

rece=*endes that each tot pene Avenue
when the catheter la et the Institutlen estebelsh the Colete CA 9319 7

effleecy of its storillsetlen telephone (801) 967 3%$5target, the aflicone base is
procedure by a mothed which !pushes (own te the skla er to **

the skull. It een then be Includes the steellifellen of
outweed In peeltlen, er, in en Intentlenelly cont aminated

product. g

the cose of the skull, it can
be glued to the bene olth >d

De not steellite le the CObielegical adhesive. Then,
the evter eetheter le glued te pachaelne STStem steeplied.

g

the base with blelegical , ,The following cleanine .pdadhesive. The stylet le
(removed and replaced with the sterilleetten technic es have

Inner catheter contelning the been teend offective and are ],,__,
, i

f . _ _ , '

provided es a gwidel *redleectlwe toerces. The
-

. e ;

Inner catheter It secured to !
*

the outer catheter wIth a dree tomove the Noyer.$chulte
ef bleleelcol adheelve. Coselal Afterleeding Catheter [f ree its eactose la e clean ti

NOW 1ppptitg enetrennent using eleved "Nhands. Lint, 99pgerprints,
roch eetheter is provided tele end other surface
Individually wreseed in a contaminants een cowse forelenNONSIthltf cond$tlen, and body reections. Utmost
eenstsas of en esternal cautIen shewld be Leben to
catheter with twtwrIng flenge oweld contaminants.
end t ,telenceelog laternes
R a t he t er s . all vee en sleebel (ethyl er j

be cl..ned and . catheter 6 most Isopropyl) tweb to remoet elly Men.fest , red and eletributed by: -
'
t

teellined .er
the instewetlens below* surface cents.In.nts.

anteican werta.scuuttesphillip H. $wtig, M.S. aend mosh s.lled . ileene DIwlsten of ,
i

lE; '
university .f Confo,nte dev ces for e meelmum of 11 .me,1 con oe. elta, sues ,ce,,e,et,en

a

73stese t t el s .inutes in a so wtion of mild .%$$ Pine. Avenue g;e

365 Pernesset surgical esse or e one percent elete C ,389,

besertment of Nduresgrgerf enleelt detergent. If it is telephone (305) 967 34$$ saDesn%Il necessary to use a brush, entf >gSen, Francisco, 9tlt)
,

,

t r4 i
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Functionel felture of the P900nCTcatheter system due to INFORMAft0N DISCt05Utt .

sesoretion of its component internettonal Customers .
parts een result in serious Amerleen Meyer.Schulte has Catelos Products Cought tn, Christopher T., tven

s. Douple, John w. $trohbe%n.esercised reasonable core inc omol ice t lens. Catheters may -
the chosco of motoriale end For product informstlen er to wetter L. toton Jr., s. Stuee t jsteeste late other areas trembly, end I.I, Wone.cousine serlows harm to the manutecture of this product. order directly, contact your

pattent. emeric an Hes er.Schut t e toces Amerecen Meyer.5chulte "Interstitiet H,pertherale |in
escludes all =serontses, d stribut3r or the Amerleen V. CombInstlen with ,

erschytherapy," agd glelo I. 144
-

[
Inf.etten le e com.en and whether espressed or Empiled puester Internettonal Customer (July 8103), 205 28s.serious complicotten of a b, op.,etson .f 8.w or . Service Depa,rtment et Slet s

catheter system and Is most etheralse, includine, but not sunogen sos . accew ear = it
Ch.r,vio, e.=.n.: "A memfreeuently cowned by skin limited to, any Imelled Les95 USA. Telephone (ltt)

t

contaminents. Septicente, warrentles of merchenteht tity 4f).lSte, fotos (tWE) Ste afterloadine technleue for
'

which occurs mest freewently pr_istness. Amerscen Heyer. 338 895. Interstitlel irradiation using
In dcbitetsted Intents, con Schulte shall not be 18ebte radioactive microspheres." Am
result team tafections for any _tacedentet er In Cenede, contact AHS/ Medical J, eoentgenot medium ther Nuct

Mes 803- (t964), 391.any-here la the body and me, consecte_at s e t 8ess. domeee er speciestles, Olvlelen of McGow i
dewetop with few or no g oggen, directly or ~ sue,3y Ltd., 2398 Argentle
symotoms. It may occur as e indurectly erlaine from the - seed, Mississauge, Ontario, "A How Apersech to the .

Cohen, J.S. and 0.M. $hteroff,
,

result of a mound infection. use of this product. Amerleen Cenede LSM SPt. telephone '

en Infection, 6tever.Schulte neither assumet gggg) 333 9393, Surelcel.sedistoele MensgementIn the event of
of Greest Concer withrenovel of the catheter nor authoriset any other ,system

to Indicated in additlen to person to assume for 8t, any faternettonal Customare . Interstitlel Iridium, Jovenet ,

the appropr8ste chemothersp?. other er pddettenet liebtelte Species Products of the Albert Etnstein nedicel_
>

tgr rgtagntibility in Conser, vol. 5, No. I,
h1TVekt0 C000$ POLICT connect ion with this device. For Informellen on special (Dicember 19$6). ($ 'order devices, pleese contact ,

U.S. Customers PRODUCT pe0Ca twrotnAttog the Customer Service Plotcher, C.M., and M. t

Depart ment et Amerleen Stowell: "A study of

Authertret ten must be received U.S. Customers . Cateles y,,,r.5chulte, 500 Pane espilcia. distribution of
fee Amerecen never.schutte, Products
Olvtsten of Amortcen Hospital

~ Avenue, Colete CA 93117 U$A. redletion la Interstattetg
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Mini.'.lonitor 125 -

Contamination Monitor ?.
-

-

N. 1
'

.

, - ---Measures low-level *l surface N'"

h
;"

#,-;,
, .,

contamination quickly and accurately .' .g. t C..
-

& , *, .-
0 High sensitivity (lower detection limit-0.002 Ci), f @ y.

o Three ranges (0 500,5K and 50K cpm). '? N' g 2,,,

o Large. area, screened detector permits contact '
-

'
surface measurements. f

... -

For the first t!me, a compact, sensitive monitor is avail. * O 5.9 y.~
able for the: detection of 8'I surface contaminationJ

livets as low as 0.002 *Ci.
A large. area, thin-window GM detector recessed in a

.

c:nical housing on the back of the instrument, permits Detector: Halogen. quenched GM pancake tube,1.2 diam,
direct. contact measurements of surfaces.The max! mum Readout:J%* ansiog meter marked 0 to S00.
rmount of removable contamination allowed' (0.005 Ranges: 0-500. 0 5,000.0-50.000 cpm.
*Cil is well within the detector tirruts of the unit. All Accursey: =10% of fu11 scale.

'

.

surfaces as well as hands, clothing, shoes, etc., may be Controls: Off, Battery Test, x100 x10, x1 ranges-all on
riutinely monitored by using this hand. held instrument. one switch. -

Lightweight (22 ounces) and portrMe, the monitor op. Time Constants: 10 sees (x1); 2 secs (x10); OJ sees (x100).
crates on 4 alkaline "AA" cells. J untrols are con. Batteries: Four "AA" alkaline cells (500-hoor tife).
venientl; located on the instrumenia face. An LED in. OperatingTem perature:-20'C to +55'C (-.4'F to +130*T).
diento- flashes with each incident radiation pulse. The Temperature Dependence: =15% over acted temperature
LED also indicates that the unit is "on." range.

MiniMonitor 125 may be used as a convenient, general. Construction: All solid state electronics.High-impact plastic I

response survey meter for radiation detection in the Acyt7,*eries supplied:Plastie contamination shield. License.Laboratory. The 3-range selector switch permits rapid N check w ee. :changing of survey ranges. Radiation levels are read
|

4tn a large 2% meter. The monitor includes a plastic size:6 bigh x 3% wide x 2 thick. Weight:22eunces.
|cintamination shield for protecting the detector hous. . g3 572 MinlMonitor 125 Contamination Monitor 3325.00

ing and a license free radioactive source for checking
the instru nent's overall operation. * Per NRC or Agreement State regulations. *
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