
;: O o
' '

-
-

.
_

' *.~.
I

%

-

DOSE DISTRIBUTION OF
125MODEL 6712 ISOURCES

A Report Submitted to the )
Radiation Products Division

3M Company
St. Paul, Minn.

by

David Y. Huang, Ph.D.
*

k
C. Clifton Ling, Ph.D.

Physics Division
Department of Radiation Oncology
Univ. of California, San Francisco

January 1989

_
_

frau;
C. Clifton Ling, Ph.D.
University of California

San Francisco
Department of Radiation Oncology}
L-75, B9x 0226
San Francisco, CA 94143-0226

s

9610180094 960216 ~1-
PDR RC *I SSD PDR

~
- .)



_ . _ . . - - .. - _

: o o-
-

_

* -~
. .

ABSTRACT

Dose distributions in water of a new I-125 seed, Model 6712, have been measured

to a distance of 7 cm from the seed center. A silicon diode and electrometer were-

used in the meas' rement. At any given distance r from the seed center, the dose; u

varies with 6, the angle relative to the seed axis. Similarly, the r dependence of
the dose distribution is different at various e values. Two empirical .models have
been fitted to the data.

J

INTRODUCTION

125 '

: Encapsulated 1 seeds are presently being used in intraoperative permanent j
interstitial implants of the prostate, apical lung, and pancreatic carcinomas, in
permanent or temporary implants of glioblastoma multiforme, and, as plaques in
ocular tumors.1-5 Because of the low energy of I photons and the associated

125
'

ease in radiation shielding, its use as a substitute for Cs-137 and Ir-102 in '

temporary implants can be envisaged, providing the economic factors of the
different modalities are comparable.

125Recently a new type of encapsulated I seed, model 6712, has been produced
by the manufacturer. The design goal was to make the seed smaller, to simulate
the dimensions of Ir-192 sources. The basic configuration of a 6712 seed resembles

125that of a 6711 seed. A seed consists of 1 absorbed on a silver wire and
contained in an titanium tubing with both ends welded. The overall outer
dimensions are 4.5 mm long X 0.5 mm in diameter for model 6712, and 4.5 mm
long X 0.8 mm in diameter for model 6711 sources, respectively. This study was

125initiated to examine the physical characteristics of 1 sources with the new
encapsulation design. In particular, we measured the two-dimensional dose

125distribution for model 6712 1 seeds and used empirical mathematical
expressions to represent the measured data. A similar study of the model 6711

6 8seeds and the model 6702 seeds has been previously reported.
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| MATERIALS AND METHODS
{
}

Relative dose distributions in water about the model 6712 1251 seeds were |
obtained with a silicon diode,+ an electrometer,++ and a Therados Radiation.

i Field Analyzer (RFA-3).+++ The small size (2.2 X 2.3 X 0.05 mm with 1 mm
thick tissue equivalent plastic front covering) and high sensitivity of this solid;

j state detector, with the precise positional control (better than 10.1 mm) of the
g RFA-3, make this system well suited for this measurement.
a

The two dominant interactions of 1251 photons in water are the photoelectric .

effect and the Compton scattering. In a photoelectric interaction, the 125I photon
is completely and locally absorbed. In contrast, only a small fraction of the f
incident photon energy is imparted to a recoil electron from Compton scatter, f
Also, the ratio of mass energy absorp' tion coefficients of silicon to water varies by

'

less than 5% for photons with energies between 15 key and 35 key. Therefore, !,

the response of the diode is essentially proportional to the dose in water for all I

distances from the seed.0'

The diode position relative to the 1251 seed was accurately controlled (10.1
mm).'+++The extremely thin intrinsic junction of the diode allows for fine

a

resolution in one direction of the dose distribution. The photon interactions
induced currents in the p-n junction of the diode ranging from nanoamperes to

i

picoamperes, depend on the distance between the seed and the diode. A small but

measurable background current was recorded and subtracted. The background
current was less than 1% of the total current at small distances from the seed
and al.proached about 11% of the total current at a distance (r) of 7 cm and an |
angle (6) of 180 .

To measure the dose distribution data, the diode was positioned at various
i

distances from a seed center. The seed was then rotated about its perpendicular !
:bisector by using a precisely machined jig which held the seed in a water

phantom. The readings, displayed on the digital electrometer++ and recorded, !
were measured as a function of the angle relative to the seed axis. The data were i

then normalized to unity at a distance of I cm (seed center to diode junction)
along a 8 of 90 . Data were taken for 150 ,160 ,170", and 180 relative to the
seed axis, and at corresponding angles in the other quadrants. Results obtained at

angles symmetric relative to the seed axis were averaged. A high activity seed (45
|
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2 - mci) was used in this measurement to provide a sufficiently high signal-to-noise
ratio.j

:

i

j RESULTS
: -

|
'

!

As previously described, data were taken with the diode at various distances
! from the seed center, and the seed was rotated about its perpendicular bisector.

| 0 and 180 were defined to be along the seed axis in opposite directions. The
{ relative dose as a function of distance from the seed center has been determined |

| for the angles 90 ,150 ,160*,170 , and 180 with respect to the seed axis. This
data set, which is normalized to 100% at 1 cm along the seed's perpendicular,

! bisector, is shown in Figure 1 as a relative dose rate distribution. The inverse
! square dependence has been removed from the data, by multiplying each data
j point by the square of the distance from the seed center, to better appreciate the

effects of attenuation, independent of the inverse square effect.
4

i

; The radial dependence of the relative dose rate distribution varies with angle (6)

{ about, the seed axis such that the dose is significantly reduced along the seed axis

{ (0 or 180 ), relative to that along the perpendicular bisector. At 90 , the
2 relative dose rate distribution decreases monotonically with distance from the seed

center. At 180 , however, the relative dose rate distribution exhibits a more rapid
i decrease between 0.5 and 1.5 cm, and a slower drop off between 1.5 and 3.5 cm.
.

The dose rate values for intermediate angles vary gradually between these two-

; extremes. The 10.1 mm precision of the measurement system accounts for the
uncertainty of the data at small distances from the seed. At large distance, the

,

( uncertainty stems primarily from noise.
i

6Two mathematical formulae, used earlier for the data of model 6711 and model
*

8
6702 seeds, are used to represent the measured data. In the first method, the

i

i dose pattern is described by the product of two polynomials and an exponential
i term (the double polynomial model):
.

2 2D(r,0) . r = exp(-pr) . (A + Br + Cr )
1

2
] . (1 + a8 + b8 4 ,,3) (1)

4
,
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2i In this representation, the product, D . r , is described by the following: (1) an
exponential term which describes the attenuation with distance from the seed

; center, (2) a quadratic polynomial which is r-dependent, and (3) a cubic
polynomial which is 6-dependent. The parameters for the radial quadratic are
determined by the data taken along the seed's perpendicular bisector. These
parameters are then fixed and the angular distribution parameters are fit to entire
data set. The procedure implies the same r dependence at all values of 6.

The second model (termed "the matrix fit") involves the product of an
exponential attenuation term and a radial distribution polynomial, the parameters,

i for which are 6-dependent:
!

D(r,6) . r = exp[- (6).r} . (a(6) h f(6)r + 7(6)r ] (2)
2 2

1

The fit of Eqs. (1) and (2) to the measured data can be obtained with a'

nonlinear regression by the least squares method, as was performed previously for
model 6711 and 6702 sources.6,8 However, because of the similar design of the
model 6711 and 6712 sources, and the similarity in the measured dose

: distribution, we simply use the parameters previously used for model 6711 seeds.O
; Tables 1 and 2 list the best fit parameters, with distance in cm and angle in
j degrees, for the double polynomial fit and the matrix fit respectively. The {
j comparison of the measured data and the mathematical representation is shown in

Figures 1 and 2. The figures show good agreement between the measured and
calculated results.;

.

A polar coordinate plot of the relative dose rate distribution at fixed distances is
i shown in Fig. 3. It indicates that the dependence on 6 gradually decreases as

distance increases. For instance, the ratios of dose rate values at 180 and 90
|

', are 0.39 at I cm and 0.48 at 5 cm, respectively. Thus, the anisotropy of the
<

relative dose rate distribution decreases as r increases. This result reflects the,

effect of increased scatter with distance, smoothing out the variation in photon,

output caused by the differential absorption in the source capsule.
1

S

!

|
,
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SUMMARY

The two-dimensional dose distribution in water about the new model 6712 1253

seed has been experimentally determined. The measured data closely resemble
1

those of model 6711 sources. In fact, the same parameters can be used in the I
two mathematicaf expressions to represent the measured results of both models of

!

seeds, without sacrificing accuracy. These data can be incorporated into I

computerized dose distribution calculation to give accurate implant dosimetry when
,

model 6712 is available in the clinic.

.

* Obtained from Medical Products Division /3M, New Brighton, MN
,

55112.

+ Manufactured by Therados of Uppsala, Sweden.

++ Model 616 electrometer by Keithley Instruments Inc. of
Cleveland, Ohio.

|

+++ Radiation Field Analyzer (RFA-3) by Therados of Uppsala,
Sweden.

|
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! TABLE 1. Best-fit values of the parameters using the double j| polynomial method (see text) .
t |
. ,

1
! y = 0.48 .02) i

A = 1.13 .03)
| B = 0.48 .04)i O.= 0.0081 +0.0089)

la = -0.0046 +0.0009gi

b = 9.7 (11.4 x 10- i

!c = -4.99 (10.01) x 10-7 '

----------------------------------------------------------------
.

|

|

|

TABLE 2. Best-fit values of ,the parameters using the matrix fit
method (see text).

- - - - - - - - - - - - - - - - - - - - - - - _ __--_ = ---------------------------
6 a p 7

---- _=---------------------------------------------------------
900 1.13 + 0.03 0.48 + 0.04 0.008 + 0.004 0.48 + 0.021500 1.06 7 0.03 0.30 7 0.03 0.10 T O.05 0.58 0.05

~

1600 0.87 7 0.03 0.25 I O.03 0.15 7 0.04 0.63 T O.03
1700 0.69 7 0.06 0.05470.099 0.21 I O.07 0.69 I O.05
1800 0.69 I_ O.04' -0.19 _I O.08 0.33 _7 0.05 0.78 7_ 0.03

----------------------------------------------------------------

|

!

|

i

!

<
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MODEL 6712

| 125 SEED
:

; l-125 adsorbed 0.05 mm
on silver rod titanium.

J

l f

M s m m 1 m n w z 1 m m n m x x x x .1 __1 -
p

T/e( a 4
.2. .m; o . m ,,,

.

., ,

_
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4 3.0 mm :-

:

4.5 mm ::
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ATTACHMENT C: Shear data for titanium tubing used in
Model 6702, Model 6711 and Model 6712 I-125 Seeds.

In a report to you from J. Bush of 3M dated July 8, 1988
we showed the force in kilograms necessary to shear or
cut lengths of titanium just behind the weld made using
either tungsten inert gas (TIG) welding or a new plasma
arc welding (PAW). The forces (shown below) were
statistically the same for both welders:

Shear Results for Titanium Tubing used for Model 6702
and Model 6711 I-125 Seeds - July 88.

Weld Type n Shearing force (kg) +/- 1 SD

TIG 10 11.4 +/- 0.8 (7.0%)
PAW 10 12.0 +/- 0.8 (6.7%)
tubing only, 2 6.5 +/- 0.4 (6.2%)
no weld

Recently, shear tests (shown below) were repeated on the
titanium tubing used to manufacture the Model 6702 and
Model 6711 I-125 Seeds and on the smaller diameter
tubing to be used in the Model 6712 I-125 Seed,
PAW welding - September 1989

Seed Type n Shearing force (kg) +/- 1 SD

Model 6702 10 I?.1 +/- 1.4 (11.6%)
& 6711 tube with
weld

Model 6702 10 13.3 +/- 0.5 (3.8%)
& 6711 tubing
only

Model 6712 5 6.4 +/- 0.6 (9.4%)
tube with weld

Model 6712 tubing 5 8.1 +/- 0.2 (2.5%)
only

RESULTS AND DISCUSSION
'

Model 6702 and Model 6711 I-125 Seed Tubing

Welded Tubing

The July 88 and September 89 shear results for the,

| welded tubing used in the Model 6702 and Model 6711
| I-125 Seeds agree quite well (12.0 kg vs. 12.1 kg).

|
|

|
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ATTACHMENT C (continued)
Page-2-

|

|

Tubing only
i

i

Results for the tubing only, disagree. The July 88 shear
force (6.5 kg) was 49% of the 13.3 kg shear force
measured in September 89. We have concluded that better

| technique and more samples produced a more reliable
' result in the September 89 tests.

Welded tubing vs. tubing only

In the September 89 tests, the force required to cut the
welded tubing-just behind the weld was 12.1 kg or 91% of

| the 13.3 kg force required to cut the-tubing only. As.
indicated by.the standard deviation, the shearing force
was also more variable for the welded tubing.

,

, -

1

Model 6712 Tubing vs. Model 6702 & Model 6711 tubing )
Welded Tubing i

!

In the September 89 results, r.he force required to cut
the Model 6712 welded tubing j tst behind the weld was
6.4 kg. This is 53% of the 12.1 kg force required to cut
the welded tubing used in the Model 6702 and Model 6711
I-125 Seeds.

:

Tubing only

Comparing tubing alone (8.1 kg vs 13.3 kg), the tubing
: used in the Model 6712 I-125 Seed was cut with 61% of

the force required to cut the tubing used in Model 6702
_

,
and Model 6711 Seeds.

!

Welded tubing vs. tubing only for the Model 6712 Seed

In the September 89 results, the force necessary to cut
welded tubing just behind the weld was 6.4 kg or-79% of
the 8.1 kg force required to cut the tubing alone.
Results are also more variable for the welded tubing as
indicated by the standard deviation.

Shear Force

{ True shear force is defined as force per cross-sectional
area and not the. absolute force required to cut the,

! titanium tubing as presented here. Using this
'

definition, both types of titanium tubing have sinilar
i shear because the cross sectional area of the smaller
i tubing intended to be used in the Model 6712 I-125 Seed
i- is about 59% of that used in the Model's 6702 and 6711

I-125 Seeds.

. _ _ _ _ ._. _ .-
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ATTACHMENT C (continued)
Page 3

SUMMARY AND CONCLUSIONS

The titanium tubing (with and without weld) intended for
use in production of the Model 6712 I-125 Seed can be
sheared or cut with 53% to 61% of the forces required
for cutting titanium tubing (with and without weld) used

'to manufacture Model 6702 and 6711 I-125 Seeds. Both
types of tubing have similar wall thicknesses of about
50 um, but the former has a cross sectional area 59%
smaller than the latter. This accounts for the smaller
absolute shear force but results in a similar force per
unit cross sectional area.

I

Whether an absolute shearing force of 6.4-8.1 kg can be
regarded as contributory to the production of " weaker"
or more " hazardous" Model 6712 I-125 Seed is open to
speculation. This is still a significant force
(14.1-17.9 pounds) required to cut a Model 6712 Seed
accidentally. Our warning (see attached) included in
each I-125 Seed shipment has virtually eliminated such
cut or damaged Model 6702 and 6711 I-125 Seeds and is
expected to do so for the Model 6712 Seed.

_ . . _

Warning: |
'

|-125 SEEDS INTENDED FOR PERMANENT IMPLANT
Do not force an 1-125 Seed into (or from) any implant tube, needle, or cartridge; doing
so may damage the wall or end welds of the Seed potentially causing release of I-125
into the environment and into body fluids should the Seed be implanted. If a Seed has
been visibly damaged in any way, discard it immediately to radioactive waste and
check the area for contamination. UNDER NO CIRCUMSTANCES SHOULD VISIBLY DAMAGED
SEEDS BE IMPLANTED.

1-125 SEEDS INTENDED FOR TEMPORARY IMPLANT AND REUSE
When loading or removing I-125 Seeds from plastic or rubber afterloading catheters,
use a vented chemical hood which has adequate air flow up the stack and a filtered
exhaust. If a chemical hood is not available, a piastic glove box specifically designed
for work with radioactive iodine may be substituted, provided it is properly vented.

If a razor blade, scalpel, or other sharp tool is used to remove 1-125 Seeds from the
afterloading catheters, use extra care to avoid contacting or cutting a Seed. A Seed
which has been damaged (nick, cut, slice, or other type of damage) will release I-125
into the environment.
To assure that Seeds have not been damaged following removal from the
afterloading catheters, conduct a contamination survey with a radiation monitor
capable of detecting 30 kev photons. This survey should include wipe (or leak) tests
of Seeds and an overall area survey. For Seed leak test details, contact 3M Customer
Service at 1-800-328-1671. Residents of Minnesota or Canada call 612-733-9181.

34-7023 4606 4

a
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General Information g
Development

Use of iodine-125 in seeds originated at Memorial Sloan-Kettering Cancer Center
where the first implant took place ia 1965. Memorial recognized the need for a low-
energy brachytherapy source, the use of which would result in reduced radiation
exposure to medical personnel, patients and their families (1,2).

1-125 Seedse became commercially available in 1968 from Lawrence Soft Ray (LSR) '

of Sunnyvale, California (3) md in 1978 from 3M followine a acquisition of LSR. A
year later,3M moved I-125 Seed production from Sunnyyt .o New 13righton,
Minnesota, a suburb north of St. Paul. <

3M continued to manufacture LSR's line oflow-activity (less than I mci) Model
67011-125 Seeds containing a gold X-ray marker and high activity (1 to 40 mci)
Model 6702 I-125 Seeds containing no X-ray marker. In 1983. 3M replaced Model
6701 1-125 Seeds with Model 67 II l 125 Seeds having improved X-ray visibility. In
the same year,3M began assaying all production 1-125 Seeds against 1-125 Seeds
calibrated by the National 11ureau of Standards.

lodine-125 Seeds in absorbable suture was anticipated (4), introduced (5,6) and
developed (6,7) in 1974-75. This product is useful for shallow plane implants of
I-125 Seeds where standard 1-125 Seed implanters are less suitable. Lawrence Soft
Ray manufactured I-125 Seeds in Vicryle suture during the years 1975-76. 3M re-
introduced the product in 1982 as Model 67201-125 Seeds in Carrier.

Description g
I 125 Seeds
hxline-125 Seeds range from 4.2 mm to 4.9 mm in length and from 0.77 to 0.96 mm " * * ' ' ' '
in diameter. The shell material is titanium tubing having a wall thickness of 0.05 mm n25me m ed
with welds at both ends. Depending on design, the 1-125 Seed contains the following: Q '"*"*"9' 05 **

. , ,

Model 6702 - Two to five resin spheres with absorbed iodine-125 (3). I

"-$l @ @ @ @
I 4 s mm

Model 6711

1125 aosorbed 0.05 mm
on sdver rod Idansum

I / ' g
Model 6711 - One silver rod serving both as an x-ray marker and a carrier for 08mm (' i f/ 5Tmm7iodine-125 (8). ] :

3.0 mm

4.5 mm

Model 6720

1125 Seeds in Carrier
Model 6720 - I-125 Seeds in Carrier consists of Model No. 67 II l-125 Seeds spaced
at a fixed distance within #1 Vicryl (polyglactin 910) absorbable suture. The portion
olthe suture containing the 1-125 Seeds is housed in a stainless steel ring (9) which g
attenuates >99.9% of the I-125 photons. I-125 Seeds in Carrier is sterile when
shipped.

*
.

* *
_ - I

'

'
-
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(Ja How Supplied
I 125 Seeds

Model No. 67021-125 Seeds are available with apparent activities from 5.0 to 40
mci per 1 125 Seed.

Model No. 67111-125 Seeds are available with apparent activities from 0.10 to 4.9
mci per I 125 Seed and, by special request, from 5.0 to 40 mci per 1-125 Seed.

Model 6702 and 6711 l 125 Seeds are packaged in a shrink-wrapped screw-cap glass
vial, which is labeled with: activity range in mci; total activity in mci; assay date;
number ofI-125 Seeds and I-125 Seed tot number. The glass vial is contained in a
shrink-wrapped lead " pig" similarly labeled. The pig label has, in addition,
precautionary regulatory statements pertaining to licensing of the I-125 Seeds.

1-125 Seeds are NOT sterile when shipped.

1-125 Seeds in Carrier

Model 6720 l-125 Seeds in Carrier is STERILE having ten l 125 Seeds spaced I cm
center to center in a braided #1 Vicryl (polyglactin 910) suture. The usual activity
range for the ten 1-125 Seeds is 0.40 to 0.42 mci. Other activity ranges may be
available. These vary from 0.2 to 1.0 mci, each having a 6% activity spread. Other
configurations of 1 125 Seeds in Carrier (up to 20 I-125 Seeds with I- 125 Seed
spacing ranging from 0.5 to 1.5 cm center to center) may be available at special
request.

O A % circle taper point needle is attached to one end of the suture. The distal end of
the suture containing the I-125 Seeds is housed within a stainless steel ring.

The stainless steel ring is sealed in a moisture-resistant foil bag which is enclosed in a
Steri-Loke gas sterilization bag.

Affixed to the Steri Lok bag are two labels showing the following information:
1) activity range in mci; total activity; number of I- 125 Seeds; assay date; l- 125
Seed lot number and 1 125 Seed spacing and 2)" Sterility guaranteed unless package
is damaged or open"

The Steri-Lok bag is enclosed within a clear plastic bag which must remain intact in
order for the |-125 Seeds in Carrier to be returned for partial credit.

Directions For Use

Indications

Permanent implants of low-activity I-125 Seeds (strengths of less than 1 mci)
are indicated for interstitial treatment of tumors which are either unresectable or
residual after excision of the primary lesion; localized; of slow growth rate; and which
have low to moderate radiosensitivity (10).

Q
Temporary implants of high activity 1-125 Seeds (strengths greater than 1 mci)
are indicated for treatment of tumors which are either unresectable or residual
after excision of the primary lesion; localized; and w hich have moderate
radiosensitivity (10).
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Use of1-125 Seeds may be indicated for use concurrent with or at the completion of
other treatment modalities, such as external beam therapy, hyperthermia or g
chemotherapy (10). W
1-125 Seeds have been used primarily as permanent implants in tumors of the
prostate, lung, head and neck and pancreas, and as temporary implants in tumors of
the breast (11,12), brain and eye (13).

I-125 Seed Implant Activity and Nomogram

A simple empirical formula has been developed by Memorial Sloan-Kettering Cancer
Center (MSKCC) to calculate the activity required to treat a given tumor volume. In
this " dimension averaging" technique, total millicuries of iodine-125 implanted is
determined by multiplying the average of the three mutually perpendicular implant
dimensions by an appropriate factor (I).

This formula has undergone change at MSKCC over the years (1,14,15). The formula
used by MSKCC since 1984 is the following (15):

For the implant with an average dimension d(a), the iodine-125 activity implanted is
calculated as follows:

Average dimension d(a) Implanted Activity Tumor dose
<3.0cm 5 x d(a) 480 Gy /d(a),,

>3.0cm 1.34 x d(ar' 160 Gy

W here average implant dimension d(a)-(a + b + c)/3

An implant nomogram is available from MSKCC which incorporates the above g
formula so that " recommended (implant) activity" can be read directly from a scale W
next to an " average dimension" scale. The nomograph also gives the number of
I-125 Seeds of a given activity required, and the spacing to be used between needles
for a given spacing of Seeds along the needle.

Memorial Sloan Kettering Cancer Cenier cautions that, whereas this nomogram
represents current practice there, each institution using I 125 Seeds must decide its
own treatment policy.

Implant Devices

Permanent implants - 1 125 Seeds are implanted using an I-125 Seed " applicator"
attached to a 17 gauge or larger needle. Common Seed applicators are the Mick,
Henschke and Scott. The Royal Marsden Gold Grain gun can be used to implant
Seeds provided a special modification is requested of the manufacturer. Model 6720
|-125 Seeds in Carrier needs no additional applicator.

Temporary implants - I-125 Seeds are usually loaded into plastic tubing or other
devices (e.g. gold eye plaques) to facilitate afterloading procedures and 1-125 Seed
recovery.

. Dosimetry

Dose distribution around I 125 Seeds is not isotropic. This anisotrophy should be
included in dose distribution calculations (16,17,18,19).

|
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O Physical Properties
Table I shows physical characteristics of iodine.125 compared with cnier
radionuclides used for interstitial implants. The chief advantage '.n iodine.125 (and
newcomer palladium-103)is case of shielding, which results in reduced exposure to
attending personnel, patients and visitors (1,2). Additionally, the titanium
encapsulation of 1 125 Seeds (and palladium seeds) insures good tissue compatibility
and minimal self-absorption of the low-energy photons (20).

>

Table 1. Radionuclides for Interstitial Implants (21).

ItalfIJfe Emitted Energy (kev) Half Value HalfValue
isotope (days) Beta (max) Gamma Layer (lead) Layer (tissue)
gold-198 2.7 960 412 2.6 mm 6cm
palladium-103 17.0 none 20-23 0.008 mm Icm
iodine-125 59.6 none 27-35 0.025 mm 2cm
iridium-192 73.8 672 296-612 2.6 mm 6cm

lodine-125 has a half. life of 59.6 days (21) and decays by electron capture with the
emission of characteristic photons and Auger electrons. The electrons are absorbed by
the titanium wall of the 1 125 Seed. The principal photon emissions are 27.4 and 31.4
kev x. rays and a 35.5 kev gamma. Also emitted from Model 6711 Seeds are 22.1
and 25.2 kev fluorescent x-rays from the silver rod (22). Table 2 shows the decay of
iodine-125.

Table 2. Iodine 125 Decay Table

p Decay Decay
() Days Factor Days Factor

0 . . . . . . . . . . . . . . . . . . . . . . . . 1.000 36 ......................... 0.658
2 ......................... 0.977 38 ......................... 0.643
4 ......................... 0.955 40 ......................... 0.628
6 ......................... 0.933 42 ......................... 0.614
8 ......................... 0.911 44 ..................... ... 0.599
10 ......................... 0.890 46 ......................... 0.586
12 . . . . . . . . . . . . . . . . . . . . . . . . . 0170 48 ......................... 0.572
14 ......................... 0.850 5 0 . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 5 9
16 ......................... 0.830 5 2 . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 46
18 ......................... 0.811 54 ......................... 0.534
20 ......................... 0.792 56 ........... ............. 0.521
22 ......................... 0.774 58 ......................... 0.509
24 ......................... 0.756 60 ......................... 0.498
26 ......................... 0.739 62 ......................... 0.486
28 ......................... 0.722 64 ............... ......... 0.475
30 ....... ................. 0.705 66 ......................... 0.464

I 32 ......................... 0.689 68 ......................... 0.453
34 . . . . . . . . . . . . . . . . . . . . . . . . . 0.67 3 70 ......................... 0.443

Radiation Protection

The 27-35 kev photons ofiodine-125 are substantially absorbed by any high Z
material but exhibit desirable penetration in tissue.

HVL Lead - 0.025 mm
/] HVL Gold - 0.01 mm
V HVL Tissue - 20.0 mm

A thin lead sheet of only 0.25 mm (0.01 in) provides a 99.9% reduction in exposure.
P
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Quality Assurance g
Inspection

Each I-125 Seed is visually inspected, gauged for proper length and diameter,
cleaned and leak tested, assayed (and assigned to an assay range) prior to shipment.

leak Testing

1-125 Seeds are leak tested prior to shipment and have passed a leak test showing
4

<0.005 uCi of removable iodine-125 as required by NRC regulation 10 CFR 35.59.
This leak test value is printed on the Certification form that accompanics each
shipment.

1 125 Seeds that retain clinical utility for more than six months must be leak tested
" ..at intervals not to exceed six months or at other intervals approved by the
Commission or an Agreement State...(except for) sources stored and not being used.
The licensee shall, however, test each such source for leakage before any use or
transfer unless it has been leakage-tested within six months before the date of use or
transfer.. " as prescribed in 10 CFR 35.59.

1-125 Seeds intended for temporary implants (I to 40 mci) might fall into the above
category and,if so, would need to be leak tested. Additionally, since the higher
activity 1-125 Seeds are often reused, leak testing at more frequent intervals is
recommended. For leak test details, contact 3hl Customer Service at 1-800-328-
1671. Residents of Minnesota or Canada can call 612-733-9181.

Unused 1-125 Seeds intended for permanent implants (nominal strength of 0.55
mci) will not require additional leak testing providing they are disposed of within six hmonths of the date shown on the I-125 Seed Certification form.

Calibration

Each production 1-125 Seed is measured by comparison in a fix.d geometry with an
I-125 Seed of the same hhidel which has been calibrated by the U.S. National
Bureau of Standards (NBS). For this comparison we use a Capintec Radioisotope
Calibrator Model CRC-7R having a well re-entrant ionization chamber.

According to recommendations in AAPM Report No. 21(23),I-125 Seed standards
calibrated by the NBS are specified in air kerma strength which is the product of air
kerma rate and the square of the distance in vacuum in a direction perpendicular to
the long axis of the 1-125 Seed. The NBS reports air kerma strength of I-125 Seed
standards in units of micrograys meters squared per hour (uGym h-1) with an overall2

uncertainty of about +/- 5% (19).

Prior to using the NBS 1-125 Seeds for calibration, we convert the stated air kerma
strength into " apparent activity" in mci (see Note) using an exposure rate constant
of 1.45 R cm2h-' mci-' (24) and the relationship that an exposure rate of I R/h is

|
equivalent to an air kerma rate of 0.876 cGy/h (23). Apparent activity is a measure
of output and not contained activity.

Following calibration, each ,ow activity Model No. 671I l 125 Seed is assigned to
one of several mci activity ranges having a total spread from 6-7% as shown in
Table 3. |
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Tabic 3. Activity Ranges For Low Activity Mafel No. 67111-125 Seeds.

Millicuries Air Kerma Strength,

( 4JGy m2h ')

0.97-l.04 1.23-1.32
0.89-0.96 1.13-1.2 2
0.82-0.88 1.04-1.12
0.76-0.81 0.97-1.03'

O.70-0.75 0.89-0.95
0.65-0.69 0.83-0.88
0.60-0.64 0.76-0.81
0.55-0.59 0.70-0.75
0.51-0.54 0.65-0.69
0.47 0.50 0.60-0.64
0.43-0.46 0.55-0.58
0.40-0.42 0.51-0.53
0.37-0.39 0.47-0.50
0.34-0.36 0.43-0.46
0.31-0.33 0.39-0.42
0.28-0.30 0.36-0.38

When ordering 1-125 Seeds, refer to the lowest number in the range, e.g. "0.55's" for
the 0.55 to 0.59 mci range. Although we inventory all activity ranges, sometimes a
shortage occurs in a desired range. If this happens, other ranges may be suitable by
making a small change in pretreatment dosimetry planning.

Medium activity Model No. 67111 125 Seeds having a range from 1 to 4.9 mci
(1.27 to 6.22 uGy m h-1) and high activity Model No. 67021-125 Seeds having a2

range from 5 to 40 mci (6.35 to 50.8/uGy m2h '), are inventoried in various activity
ranges. These range values can be obtained by request from 3M Customer Service.

Note: We will continue to inventory I-125 Seeds in familiar mci ranges during the4

"

transition between mci and air kerma strength. Certification forms accompanying
each I-125 Seed shipment will contain both mci and air kerma strength values.

AdditionalInformation

Warnings

I-125 Seeds Intended for Permanent Implant
Do not force an I-125 Seed into (or from) any implant tube, needle, or cartridge;
doing so may damage the wall or end welds of the 1-125 Seed potentially causing
release of iodine-125 into the environment and into body fluids should the 1-125
Seed be implanted. If an 1-125 Seed has been visibly damaged in any way, discard it
immediately to radioactive waste and check the area for contamination. UNDER
NO CIRCUMSTANCES SHOULD VISIBLY DAM AGED I-125 SEEDS BE
IMPLANTED.

1-125 Seeds Intended for Temporary Implant and Reuse
When loading or removing I-125 Seeds from plastic or rubber afterloading catheters,
use a vented chemical hood which has adequate air flow up the stack and a filtered
exhaust. If a chemical hood is not available, a plastic glove box specifically designed

p for work with radioactive iodine may be substituted provided it is properly vented.
J

If a razor blade, scalpel, or other sharp tool is used to remove I-125 Seeds from the
afterloading catheters, use extra care to avoid contacting or cutting an I-125 Seed.
An 1 125 Seed which has been damaged (nick, cut, slice, or other type of damage)
will release iodine-125 into the environment. '+

h '
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To assure that I-125 Seeds have not been damaged following removal from the
afterloading catheters, a contamination survey should be conducted using a radiation
monitor capable of detecting 30 kev photons. This survey should include wipe (or
leak) tests of I-125 Seeds and an overall area survey. For 1 125 Seed leak test
detrils, contact 3M Customer Service at 1-800-328 1671. Residents of Minnesota
or Canada call 612-733-9181.

Se:d Sterilization

I 125 Seeds
I-125 Seeds are NOT sterile when shipped, Before implantation, they must be
sterilized using steam or ethylene oxide (EO). DO NOT USE DRY HEAT OR
CHEMICAL STERILIZATION.

Steim Sterilization (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 minutes).
DO NOT EXPOSE SEEDS TO TEMPERATURES AND PRESSURES IN
EXCESS OF 138 DEGREES C and 35 PSI.

Ethylene Oxide (EO) Sterilization: Use cycle and aeration times recom .:nded by
the sterilizer's manufacturer or use those determined at the hospital.

Whether steam or ethylene oxide is used, I-125 Seeds should be sterilized in ::n
adequately shielded container. |

|
Lerd Shipping Container: If I-125 Seeds are sterilized in the lead shipping container,
the lead cover on the container and plastic cap on the glass vial therein should be
removed to allow steam or ethylene oxide to access the 1-125 Seeds.

Other Containers: 1-125 Seeds can be loaded into stainless steel cartridges designed
.

to be used with the Mick Applicator, or into the nylon and teflon tubes used with |
Henschke and Scott applicators. USE ETHYLENE OXIDE TO STERILIZE SEEDS

i
LOADED INTO THE PLASTIC TUBES AS STEAM HEAT WILL WARP THE i

TUBES AND PREVENT SEED RECOVERY. '

When in doubt about compatibility of steam heat with various 1-125 Seed I
containers, load them with non-radioactive 1-125 Seeds to determine the effect of
steam on the container material and on 1-125 Seed recovery,

i

1125 Seeds in Carrier
This product is shipped sterile. DO NOT RESTERILIZE.

1-125 Seed Storage and Disposal

lodine-125 is an accountable radioactive material.1-125 Seeds should, therefore, be
strictly controlled and stored in a locked safe. If any significant material cannot be
accounted for, the loss must be reported to the federal or state licensing agency.

For disposal,1-125 Seeds should be transferred to an authorized radioactive waste
disposal agency,1-125 Seeds should never be disposed of in normal waste.

An 1-125 Seed disposal service is provided by 3M Radiation Therapy Products.
Customers wishing to use this service should contact 3M Customer Service for
approval and specific information. In general, material approved for return must
comply with Department of Transportation regulations (49 CFR Parts 17l-177)
regarding packaging and labeling. Shipments are to be directed to: 3M Radiation
Therapy Products, TCAAP Building 590, New Brighton, MN 55112.

O
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Licensing

n
U The U.S. Nuclear Regulatory Commission has approved this sealed source (1 125

Seeds) for distribution to persons licensed to use byproduct material identified in
paragraph 35.400 of 10 CFR Part 35, to persons who hold an equivalent license
issued by an Agreemuit State and outside the United States to persons authorized by
the appropriate authority.

Federal law restricts this device to sale by or on the order of a physician.

|

Specifications !

Model No. 6702 and 67111 125 Seeds

Model 6702 Model 6711

Dimensions 4.5 mm long, 4.5 mm long,
.8 mm OD .8 mm OD
.05 mm wall .05 mm wall

Encapsulation titanium titanium
.

3Carrier for I-125 3-5 resin balls silver rod i

0.6 mm diamter 3 mm x 0.5 mm
diameter

! X-ray Marker none silver rod,

!

3 Photon Energies 27.4 & 31.4 kev X-rays Those of Model 6702 plus
i and a 35.5 kev gamma 22.1 & 25.2 kev
j photon fluorescent X-rays from
j the silver rod
! |

Assay Method CRC 7-R well re-entrant chamber calibrated usir.g an
I-125 Seed standard of the same Model which is
traceable to the NBS i

|
Exposure rate constant 1.45 R cm2 h-' mci t 1.45 R cm2 h l mci-t |

Seed Strength Specification Apparent activity in mci and air kerma strength. Both
are descriptive of output and not contained activity.

Available Seed Strengths 5.0 to 40 mci 0.1 to 4.9 mci
6.4 to 50.8 uGy m h-' O.13 to 6.2 uGy m2 h-'2

Model No. 6720 I 125 Seed in Carrier

#1 Vicryl (polyglectin 910) suture has an overall length of 78 cm and a half-circle
taper point needle on one end. Model 67111-125 Seeds are located in the distal 15
cm of suture which includes a 5 cm tail.

1-125 Seed Count, Strength and Spacing:
(7 Usually provided are ten 1-125 Seeds having an activity range from 0.40 to 0.42
() mci which are spaced I cm center to center. Subject to availability are other

loadings up to 201-125 Seeds; other activity ranges from 0.2 to 1.0 mci (with a 6%
activity spread in each range) and other spacings from 0.5 to 1.5 mm center to
center.

e *
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Stainless Steel Ring:
Diameter is 84 to 86 mm. Diameter of cross section is at least 4.8 mm. Wall
thickness is at least 1.7 mm. Attenuation of 30 kev photons is >99.9%. Surface dose
rate with the usual I-125 Seed loading is <0.2 mR lh.

Packaging (exterior tointerior): I

Plastic dust cover; Steri-Lok bag; foil bag; folded white cardboard; stainless steel
i

ring;l-125 Seeds in Vieryl suture.

Sterilization: Ethylene oxide. j

|

I
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Medical Surgical Division /3M-

,

3M Center Y
St. Paul, Minnesota 551441000
612H331110

July 8, 1988 _

~

El
-

Steven L. Baggett, Ph.D. ;q
Health Physicist .' i

'
U. S. NUCLEAR REGULATORY COMMISSION
Division of Fuel Cycle & Material Safety ~
MS-6-H-3
Washington, DC 20555 a

RE: I-125 Seeds 6702, 6711
Materials License No. 22-00057-59MD

Dear Dr. Baggett:

This letter is a follow-up to NRC's recent inspection of the New
Brighton manufacturing facility and laboratory activities related
to sources distributed by 3M under license 22-00057-59MD.
Specifically, this letter addresses a violation identified by NRC
during its exit interview of June 17th, pertaining to our need to
submit to NRC information in support of a processing change for
I-125 Seeds 6702 and 6711, with a request that the Certificates
of Registration be revised accordingly.

REnclosed with this letter is a document entitled 'I-125 Seeds
6702, 6711 - Justification for Manufacturing Change - Welding'.
This document describes a change in the manufacture for I-125
Seeds from tungsten-inert gas (TIG) welding to a plasma arc-
welding process, and presents data which indicate that Seeds
produced by the plasma arc method are comparable to those pro-
duced by the TIG process and suitable for their stated intended
use.

We trust that this information satisfies the agency's concerns
about the integrity of the modified Seeds and is sufficient to
support revision of the appropriate Certificates of Registration.
If you have any questions, please feel free to call me (612/-
733-6421).

Log _____C.
__ l WDSincerely yours,

Rom!tter _ _ % ;_N_ _ _ _ _ _ _,A ___.._______

Amount _g. 3R297 T/ Gw____.A_ AO f AM
Chech N

A LYN D. BUSH
Sr. Regulatory Affairs Specialist Fee Catccn N .______

3M Medical-Surgical Division Typectrc MW
3M Center, Building 270-4A-05

Date Chcet Ldd.__10 /Af frSaint Paul, MN 55144-1000 D oc 4. 4 _,

JDB/llm y
enclosure

:d f!DC 3 0D%-- ]pp.
- ---------
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I-125 SEEDS 6702, 6711

JUSTIFICATION FOR MANUFACTURING CHANGE -

WELDING

The following is submitted as justification for a revision in source
certification documents for I-125 seeds 6702 and 6711, distributed under
license 22-00057-59MD. Specifically, this information describes a change
in the manufacturing process for these sources containing byproduct mater-
ial and includes information to justify this change.

-

DESCRIPTION: |

REach I-125 Seed consists of a cylindrical titanium capsule containing
I-125 absorbed onto either resin spheres (model 6702) or a silver rod
(model 6711) and welded at both ends. Specifically, the manufacturing
process involves: (1) welding one end of a length of titanium tubing
having an outside diameter of 0.8 mm and a wall thickness of 0.05 mm; (2)
inserting I-125 resin balls or an I-125 silver rod into the tube; and (3)
welding the second open end. The resulting Seed length is about 4.5 mm.
Weld thickness averages about 0.5 mm (approximately ten times the Seed wall
thickness).

RATIONALE:

I-125 Seed have been welded using custom-built tungsten inert gas (TIG)
welders since 3M's acquisition of this product line in 1978. Recently, a
change to a plasma arc welding technique has been evaluated as an alter-
native to the TIG process, for the following reasons:

1. Both tungsten inert gas and plasma arc welders melt the tip of a
titanium tube with an electrical current in an inert gas atmo-
sphere. When the current ceases, the melt solidifies, producing
a roughly spherical weld. Plasma arc welding produces a hotter
melt temperature (50,000 degrees F. as opposed to 20,000 degrees
F. for TIG) and is a more controlled process.

2. Plasma arc welding results in a more uniform weld thickness at
both ends of the Seeds.

3. The custom TIG welders were requiring increased down-time for
maintenance and repair. Purchase of replacement custom units was
determined not to be a viable option because of obsolete welder
design. Plasma arc welding allows us to establish a commercial
supplier for state-of-the-art welding equipment.

JD005 Page 1 of 6 07/07/88
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4. Plasma arc welding provides an opportunity for semi-automation of
the I-125 Seed welding processes, which is not possible with the
TIG welders currently used.

Supporting documentation for this rationale presented below indicates that
the plasma are technique produces I-125 Seeds which are equivalent to
TIG-welded Seeds in most respects and superior in terms of weld shape and
uniformity of weld thickness.

|
i

COMPARATIVE EVALUATION OF I-125 SEEDS WITH TIG AND PLASMA ARC WELDING:
:

I-125 Seeds have been subjected to several tests to demonstrate that the
plasma arc weld is an appropriate alternative to the tungsten-inert gas l
weld method: These procedures include: (1) visual inspection of weld
thicknets; (2) microvideography of welding process; (3) metallurgical
analysis of welds; and (4) compressive sheer testing of welds. Detailed;

descriptions of these test procedures and resulting data / observations are
presented below.

1. Visual Inspection of Weld Thickness

|

I-125 Seeds manufactured using either the TIG weld or plasma are
methods were evaluated visually for weld thickness. To estimate Seed i
weld thickness, a Polaroid X-ray of a group of Seeds was placed
beneath a microscope having a 2.5 power objective lens with a 10 power
Zeiss Kpl-W-10X eye lens having a 100-division calibrated scale.
Using dim external light, the photo was manipulated while looking
through the eye-piece until the desired Seed weld was beneath the
100-division scale. An estimate was made (to the nearest 5 divisions
or 75 pm) of the thickness of the Seed weld. Multiplying the number
of divisions by a constant resulted in Seed thickness in microns.
More recently, we have used a micrometer eye-piece which moves a
hairline across the weld. Micrometer divisions moved, multiplied by a
constant, relate to weld thickness in microns.

Results of these measurements are tabulated below for Seeds manufac-
tured with either welding technique. Data are presented which sum-
marize measurements for the thickness of the first weld of each
capsule, the second weld, and the cumulative of the measurements.
These data allow for comparison of thickness, resulting from the two
welding techniques.

J0005 Page 2 of 6 07/07/88
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TABLE 1.

| TYPICAL THICKNESS OF I-125 SEED WELDS
INMICRONS(pm)

METH00

Tungsten Inert Gas
1979 1988 Plasma Arc'

ist and 2nd Weld

N 100 welds 224 welds 120 welds
Mean (I 1 sd) 593 pm (116 pm) 616 pm (164pm) 513 pm (56 pm)
CV=SD/Mean x 100 19.6% 26.6% 10.9%
Range 250-850pm 310-930pm 368-624pm
Range Spread 600 pm 620pm 256pm

ist Weld

N 50 welds 112 welds 60 welds
Mean(i 1 SD) 672 pm (81 pm) 763 pm (77 pm)

5.8%pm (32 pm)
555

CV=SD/Mean x 100 12.1% 10.1%
Range 450-850 pm 543-930 pm 548-624pm
Range Spread 400pm 387gm 76 pm

2nd Weld

N 50 welds 112 60 welds
Mean (I 1 S0) 517 m (93 pm) 467gm(72pm) 470fm(39pm)

b750pm b 75 pm 6 536pm
Range Spread 500pm 465 pm 168pm

These data indicate that, whether TIG or plasma arc welding is used,
the resulting second weld is thinner than the first. The first weld
tends to be convex on its outer and inner surface; the second weld
will be convex on its outer surface but concave to flat on its inner
surface. We hypothesize that this is due to a build-up in air pres-
sure within the capsule.

When the average thicknesses of first and second TIG welds were
compared for years 1979 and 1986, no statistical difference was found
at the 0.01 level cf significance. However, when the average thick-
ness of first and second plasma arc welds were compared with eithes of
the averages for TIG welds, a statistical difference was found at the
0.01 level of significance. The plasma arc welds were, on the aver-
age, thinner (by 45-111 pm) than the 1979 TIG welds and thinner (by 74
-136 pm) than the 1986 T'IG welds at the 99% confidence level.

JD005 Page 3 of 6 07/07/88
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The statistically thinner average plasma arc weld results from a
narrowing of the range of weld thicknesses, evidenced by comparing the
" range" and " range spread" for the 1979 ant .986 TIG and plasma
arc-welded Seeds. There are fewer thick welas in the latter Seeds,
which reduces we average thickness.

The thinner average plasma arc-welded Seeds are suitable for clinical
use, since weld thicknesses of about 500 um with N0 variability are*

the desirable goal. The fact that plasma arc-welded thicknesses have
less variability than TIG welds translates to an improved I-125 Seed
with no net change to the Seed's performance in the hospital environ-
ment.

.

|

|

2. Microvideography of Welding Process

A high speed video camera was used to make a microvideography tape ;

showing the magnified TIG and plasma arc welding processes in a total 1

|of 10 Seeds. Both first and second weld formations were taped.
During normal playback, the welding process was observed in slow
motion.

The TIG welding process was sporadic in the sense that an electrical
discharge from a tungsten electrode struck a high point on the end of
the titanium tube and sequentially worked its was across the lower
portions of the top of the tube and down c. oortion of the tube wall.
This resulted in a nonuniform weld puddle, which tended to produce
tilted, bulbous (extend beyond the outer diameter of the titanium can)
welds upon Seed cooling. Finished specs of I-125 Seeds accommodate
the bulbous welds.

|

Microvideography also showed that TIG welding had a propensity to I
produce unfinished welds, resulting in Seed welds with holes and |

'burrs. These Seeds are identified as rejects and culled during the
quality control portion of the Seed manufacturing cycle.

Studies showed that, within certain limits, thickness of the weld was
controlled by the length of titanium tubing exposed to the current.
Welds thinner than about 0.25 mm could not be produced reliably.

In the plasma arc technique, by contrast, the current which flowed
through the column of ionized argon gas surrounding the titanium tube
end and length resulted in a uniform and controlled weld puddle. The
puddle cooled to form a uniform and nearly non-bulbous weld. An even
more uniform weld could be produced by pulsing the current at various
pre-determined frequencies. Additional studies showed that weld
thickness was controlled not only by the length of titanium tubing
exposed to the current flowing through the ionized argon but also by
the rate of gas flow and magnitude of the current. This greater
flexibility allows thinner welds (to 0.1 mm) to be produced using the
plasma arc technique, if such a product change is desired in the
future.

JD005 Page 4 of 6 07/07/88
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3. Metallurgical Analysis of Welds:

Twenty-five (25) non-radioactive Seeds were made with one end welded
by TIG and the other welded by plasma arc. From these, four Seeds
were randomly selected to be mounted, cross-sectioned, polished,
photographed, and evaluated.

Welds from both TIG and plasma arc processes were described by the 3M
metallurgist conducting the study as having " full penetration" with no
porosity or other flaws. The strength levels of both types of welds
were predicted to be similar.

Crystal structure for TIG and plasma arc welds were described as
typical of cast titanium. The TIG welds had a smaller grain size,
thought to be caused by more rapid quenching of the molten metal due
to a lower heat input.

4. Compressive Shear Testing of Welds:

Twenty (20) titanium tubes were welded ten each using TIG and plasma
arc processes. Each respective Seed was held horizontally in a
special jig so that an 0.8 mm length of Seed protruded; this amounted
toallofgheSeedweldandashortlengthofadjacenttubing. Using
an Instron apparatus to measure applied force, a metal bar was pushed
down on the Seed, creating a scissors action which sheared the weld
from the titanium tube. The resulting force, compressive shear, was
measured in kg. Two samples of titanium tubing, not welded, were
similarly tested,

l

Results of these measurements are tabulated below:

TABLE 2. |
1

COMPRESSIVE SHEAR FORCES |
I-125 SEED WELDS !

Weld Type Compressive Shear (kg) I 1 SD

TIG 11.4 I 0.8

I 0.8Plasma Arc 12.0

No weld, tubing only 6.5 1 0.4

There was no statistical difference found in compressive shear for
titanium tubes welded by TIG or plasma arc processes at the 0.01 level |
of significance. Tubing which has not been welded exhibits about half !

the compressive shear.

JD005 Page 5 of 6 07/07/88
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CONCLUSION:

Merrick Plasma Arc Welders have replaced Tungsten Inert Gas welders in the
I-125 Seed production facility in New Brighton, MN. Comparative microvideo-
graphy, weld thickness measurements, metallurgical weld analysis, and
compressive shear tests have shown that plasma arc-welded Seeds are equiva-
lent to TIG-welded Seeds in most aspects and are superior in terms of weld
shape and uniformity of weld thickness.

1

|.

l

!
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e /~% p()Medical Produc;. 4 ion /3M

A 3M Cent;r -

St. Paul, Mine.esota 55144
612/733 1110

January 17, 1985

U.S. Nuclear Regulatory Commission
Region III

799 Roosevelt Road
Glen Ellyn, Illinois 60137
Attn: George M. McCann

Re: Materials License No. 22-00057-59MD
3M renewal application May 1, 1980

Dear Mr. Ncu nn:

This letter is to provide revisions in the information
originally submitted on May 1, 1980, as part of 3M re-
newal application for the license cited above. This
includes a listing of page numbers affected and one set
replacement pages incorporating the revisions.

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

Sincerely yours,

gYe"'Jacqdyn !yW h .k'!OD. Bush
Manager, Regulatory Affairs
Medical Products Division /3M
3M Center, Bldg. 270-4A-05
St. Paul, MN 55144

JDB:kjh

Attachment

h3 fffg850226
22-OOO57-59MD PDR
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Jacquelyn D. Bush
Regulatory Affairs Manager

Medical Products DMelon/3M

27NA-05 3M Center
St. Paul, Minnesota 55144
612/733 6421
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(2) THE APPLICANT SUBMITS SUFFICIENT INFORMATION REGARDING EACH TYPE I

0F SOURCE OF DEVICE PERTINENT TO AN EVALUATION OF ITS RADIATION |
SAFETY, INCLUDING:

(1) The byproduct material contained, its chemical and physical'
form and amount.

Byproduct material: Iodine-125

Chemical form: .
'

*Model s 6701, 6702 - Iodide, as a part of a quaternary
Rammonium compound, namely Dowex 21K (AG 21K) anion l

exchange resin. '

Radioactive iodine-125 is affixed to the resin by simple
ion exchange in an aqueous solution of pH>10

N( pl-CH N+(CH )3CF + :
2 3

M-CHN*(CH)3 + C f.)2 3

Model 6711 - Silve* iodide on a silver rod.

Radioactive iodine-125 is affixed to the silver rod
coated with silver chloride by simple ion exchange in
aqueous solution of pH _> 10, according to the reaction,

125silver rod /AgCl + Na 7 _,

125silver rod /Ag 1 + Nacl

Physical form:

Models 6701, 6702 - Solid spheres off -CH N+(CH }3f,p g. 2 3

A hermetically sealed within a titanium can.

-4\ =iY * NOTE: Model 6701 1-125 Seeds have been deleted from the
A product line as of September 1, 1983, and have been

\\ ( \ replaced by Model 6711 Seeds. Since prototype tests were
$ conducted on the Model 6701 Seed and not on the similar

and still marketed 6702 Seed, however, descriptions of
the Model 6701 Seed are retained in this license renewal
application.

125
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Model 6711 - Solid silver rod with adsorbed I-125 .

and hermetically sealed within a titanium can.

Amount:

Model 6702 contains a maximum of 50 mci iodine-
125 per source. Allowing for attenuation by the
titanium capsule of 16%, the maximum effective
output is 42 millicuries * of iodine-125.

Model 6711 contains a maximum of 100 mci iodine-125 I

per source. Allowing for attenuation by the silver
rod and titanium capsule of 35%, the maximum effec-

4 tive output of the model 6711 is 65 millicuries of
iodine-125.

,,
|

|

|

!
!

-

* NOTE: By " millicuries", we mean " apparent activity
in millicuries". This is descriptive of output
activity only and not the total quantity of
I-125 contained within the titanium capsule of
the Seed. Seeds are calibrated using I-125 Seed
standards provided by the National Bureau of
Standards (detailed discussion presented on
page 149).

126
Rev. 1/15/85
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(iii) Procedures for, and results of, prototype tests to demon-
strate that the source or device will maintain its integrity
under stresses likely to be encountered in normal use and
accidents.

1-125 Seeds have been subjected to four prototype tests to
demonstrate that the sources maintain their integrity under
stresses of use and accidents. These procedures are provided
for source evaluation under the following stress conditions,
along the lines of those suggested in NBS Handbook 126, ANSI
N C42-1977, Appendix C, and ANSI N44.1-1973: 1) autoclave,
2) impact, 3) percussion, and 4) bend.

.

,

Following each prototype test procedure, 1-125 See.ds were sub-
jected to a soak test, according to the following procedure.
Each seed was placed into a 1 (one) dram vial (3.7 ml) contain-
ing 3.0 ml of a wash solution (0.0lM Nal, 0.0lM Na0H, and I
liquid detergent, preparation of which is described on page
136 of this submission.

The vial was closed using a screw cap and allowed to stand at
ambient temperature for 12 to 20 hours. At this time, the
vial supernatant was withdrawn from the seed and assayed for
radioactivity using a Searle model 1195 automatic gamma counter
with a sodium iodide well crystal. Each I-125 Seed was con-
sidered to have passed the prototype test described if re-
movable activity was less than 0.005uci.

The four prototype tests and resulting experimental data are
described below. Seeds evaluated were of the models 6701
and 6711 configuration, with separate seeds evaluated in
each test procedure.

Prototype Seeds were calibrated in terms of " mci comp.", a
measure of Seed output, using 3M-generated I-125 Seed standards.
After September 1,1983, I-125 Seeds are calibrated in terms
of " apparent activity in mci", using I-125 Seed standards
provided by the National Bureau of Standards. This value also
describes Seed output. The difference between " mci comp."
and " apparent activity in mci" is 5%.

129
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PREPARATION OF "50AK TEST" SOLUTION FOR PROTOTYPE TESTS

This wash solution is approximately 0.0lM Nal, 0.01 M Na0H, and has a i

detergent to solution ratio of 1:200. To prepare 20 liters, follow the
procedures below. In addition, follow all nonnal chemical laboratory
safety procedures. Be sure to wear a lab coat, latex gloves, and safety
glasses, and do all work in a well-ventilated area. )

a) Weigh out 30.0 + j 0 grams of sodium iodide (Nal). Transfer the Nal i

to a 20-liter container. I

'

b) Weigh out 8.0 + .3 grams of sodium hydroxide. (Na0H). . Transfer the
Na0H to a gradua~t'ed cylinder.

c) To the Na0H in the graduated cylinder, add 100 + 5 ml of "Mr. Clean" i
liquid detergent.

d) Transfer the Na0H/"Mr. Clean" solution to the 20-liter container.

e) Dilute the mixture in the 20-liter container with distilled or de-
ionized water to a total volume of 20 liters. )

f) Mix the contents of the container.
!

1.5 g/ liter 1Formula: 0.0lM Nal =

0.4 g/ liter
'

0.OlM Na0H =

O.5% detergent = 5 ml/ liter

I

1
i
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(iv) For devices containing byproduct material, the radiation
! profile of the prototype device.

Dose rates for I-125 Seeds, models 6701, 6702 and 6711, have
been determined on the basis of data gathered for the models
6701 and 6702 seeds, inasmuch as the output activities for
all models are measured in " mci comp.". Specifically, maximum
radiation levels were measured at 5 and 30 cm from the ex-
ternal surface of the source, as described below.

Films (Kodak Type II) were contained within plastic holders
(2-1/4 by 3/4") during exposure. Background radiation was mairr-

,

tained at <1", of the film exposure with appropriate radiation
| shielding. Two films were added as a control to measure back-
; ground radiation levels and to check the manufacturer's film

developing process.
|

Six (6) 1-125 Seeds, ranging in activity from 0.30 mci comp.*
to 19.25 mci comp., were used to ascertain exposure at 5 cm.
Four (4) seeds (3.29 to 19.25 mci comp.) were used to measure
exposure at 30 cm. Exposure times ranged from 0.4 to 43 hours.,

Exposed films were developed and read by R. S. Landauer, Jr.-

& Company (Glenwood Science Park, Glenwood, Illinois). Results
)of these measurements, tabulated below, were corrected to
t

Average Dose Rate (in mr/hr.mC1) and averaged. An accuracy '
,

of + 15% was assured by the testing laboratory. ]_

Distance from source Average dose rate

5 cm 25 mr/hr mci
30 cm 0.53 mr/hr mci

On the basis of these data, the following dose rates can be
expected for I-125 Seeds of minimum (0.1 mci comp.) and maximum

i (40 mci comp.) activity.
~~

Average dose rates (mr/hr)
1-125 Seed activity at 5 cm at 30 cm

0.1 mci comp. 2.5 0.053
'

40 mci comp. 1000 21 .2

*See discussion of " mci comp." on page 129.
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(v) Details of quality control procedures to assure that production
sources and devices meet the standards of the design and proto-
type tests, l

|
| All model 6702 and 6711 1-125 Seeds are subjected to

|
| quality control tests prior to their transfer to a licensed .

' recipient. In-process tests. include the following procedures, )
which are described in detail on the following pages.

1

; Sample |

| Procedure name size Specification

i i

I Visual inspection 100% Uniform welds, no holes.
'
.

Seed length 4.20-4.90 mm.
Seed diameter 0.77-0.96 mm.

Initial leak test 100% <0.005 uCi removable radio-
activity, l

| Second leak test and 100% <0.005 uCi removable radio-
autoclave activity'

| Assay for radioactivity 100% >0.10 mci comp.1-125
_.

,

activity
'

Any I-125 Seeds not meeting the specifications described above
are rejected.

Control tests, in addition to those listed above, are performed
as a final quality control check. These tests include the
following procedures.

Sample
Procedure name size Specification

Final leak test 100% <0.005 uCi removable radio-
activity.

Visual inspection According to Length and width as speci-
,

Mil . Std.105*, fied above. l

Level II, AQL.

0.15

| According to Uniform welds, no holes
! Mil. Std. 105,
! Level II, AQL
! 1.0

*A copy of Mil. Std.105 is presented as Appendix A to this submission. '

13o
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IN-PROCESS I-125 SEED INSPECTION PROCEDURE
|

'

MATERI ALS/ EQUIPMENT

Welded I-125 Seeds In-Process Labels
Forceps Shell Labels
Diameter Gauge Lead Pigs

Length Gauges Funnels

Glass vials Glove Box

CAUTIO!4: I-125 Seeds and vials of seeds must be handled with forceps.
'

1.

I-125 SEED INSPECTION '

- Before starting inspection, check glove box to assure that there
are no seeds from previous lot. Attach in-process label to outside
surface of glove box, indicating date, status, and lot number of
seeds to be inspected.

2. Check I-125 seeds in length gauges; place short seeds into a r' eject
container and place long seeds into a reweld container.

3. Check I-125 seeds in diameter gauge and place diameter rejects into |
a diameter reject container. '

4. Visually examine accepted seeds for quality of welds. Place visual
rejects into a visual reject container.

1

5. Place accepted seeds into clean glass vials inside lead pigs and |
Cover.

6. Discard rejected seeds in an appropriate container.
,

7. Transfer accepted seeds to " clean and leak test" box.

8. Record quantity of seeds rejected and accepted. '

|

i

d
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I-125 SEED CLEANING AND INITIAL LEAK TEST PROCEDURE

MATERIALS / EQUIPMENT

Welded Seeds Pipet & Pipet Tips

j Ultrasonic Bath Liquid-Waste Container (CaSO )
4

Vial Holding Racks Solid Waste Container
,

Lead Pigs Forceps- Vials

GM Probe / Meter Clean Vials
,

; Liquid Waste / Vacuum System Cleaning Solution (page 141A)

! Erlenmeyer Flask 0xford Dispenser

Glove Box Funnels i
;

CAUTION: I-125 Seeds and vials of seeds must be handled with forceps.

NOTE: 1) Before starting cleaning and leak testing, check glove box to
J make sure there are no seeds from previous lot. Also, attach

in-process label to glove box indicating date, status, lot'

number of seeds.
2) Using an I-125 standard solution, check efficiency of GM probe.

1 !
i 1-125 SEED CLEANING

1. Add cleaning solution to each vial of seeds (up to 50 seeds per vial).

2. Place vials of seeds in ultrasonic bath for minimum of 15 minutes.

3. Remove vials of seeds from ultrasonic bath and draw off cleaning
solution into hot waste flask.-

I-125 SEED LEAK TEST #1

1. Add cleaning solution to each vial of seeds.

2. Place vials in ultrasonic bath for 15-30 minutes.

3. Remove one vial at a time from bath and transfer solution in vial to
clean ' vial using pipet.

4. Assay solution in vial to determine if vial contains >0.005uci I-125
activity (which indicates a leaker).

5. Draw off solution into hot waste flask and place assay vial into solid
waste container.

140
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PREPARATION OF SOLUTION FOR I-125 SEED CLEANING & LEAK TESTING

i This solution consists of 0.OlM sodium hydroxide, 0.1M sodium thiosulfate,
and 0.1% by weight of Pluronic F-68 detergent. To prepare 20 liters,
follow the procedures below. In addition, follow all normal chemical

laboratory safety procedures; Wear a lab coat, latext gloves, and safety
glasses, and perform all work in a well-ventilated area.

a) Add deionized water to a 20 liter plastic container until it is half
full.

l

b) Weigh 8.0 grams (+ 0.3 grams) of sodium hydroxide on a balance and
transfer to the container,

c) Weigh 316 grams (+ 4 grams) of anhydrous sodium thiosulfate on a
balance and transTer to the container. -

'
,

d) Weigh 20 grams (+ 0.5 grams) of Pluronic F-68 detergent powder on a,

balance and transfer to the container. |

|
e) Swirl the solution in the container to mix ingredients.

,

'
f) Fill the container with deionized water to the 20 liter mark and mix |

by swirling the solution,

g) Observe the clarity and color of the solution. It should be transparent i

and colorless. 1

i'

h) Label the container with the Lot Number and manufacturing date of the
i solution. The solution has an expiration date of three (3) months

from time of manufacturing.
,

,

;

i

1

J
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IN-PROCESS I-125 SEED LEAK TEST #2 AND AUTOCLAVE PROCEDURE

MATERIALS / EQUIPMENT |

Ultrasonic Bath (2) Liquid Waste Container (CaSO )
4

Autoclave Solid Waste Container |

,

Vial Holding Racks Forceps - Vials

Leak Pigs Clean Vials

Low Energy Gamma (LEG) Probe (2) Cleaning Solution (page 141A)

Mini-scaler (2) 0xford Dispenser

Liquid Waste / Vacuum System Funnels ,
~

| Erlenmeyer Flask Pipet & Pipet Tips
Glove Box Poly Bottle
Welded Seeds D.I. Water

,

CAUTION: 1) 1-125 Seeds and vials of seeds must be handled with forceps.
; 2) Surface of autoclave in thermally hot when operating. Do not
'

touch. '

:
'

NOTE: 1) Before starting leak testing and autoclaving procedure, check l
glove box to make sure there are no seeds from previous lot.
Also, attach in-process label to glove box indicating date,
status, lot number of seeds.;

j 2) Using an I-125 standard solution, check efficiency of LEG probe
weekly and record results in log book. ,

,

; I-125 SEED LEAK TEST #2

4 1. Place up to 50 seeds into a vial and add cleaning solution.

2. Place vials in ultrasonic bath for 15-30 minutes.4

3. Remove one vial at a time from bath and transfer solution in vial to
a clean vial, using a pipet.

4. Assay solution in vial to determine if vial contains >0.005 uti 1-125
activity (which indicates a leaker).

5. Draw off solution into hot waste flask and place assay vial into solid
wasts container.

6. Place vials containing non-leaking seeds into OK rack and vials con-
taining leaking seeds into a leaker rack.

142
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; I-125 SEED ASSAY-CALIBRATION PROCEDURE .

MATERIALS / EQUIPMENT

Cabintec CRC-7R Radioisotope NBS I-125 Seed
Calibrator Standards

:
1 Seed holding " wand" I-125 Seeds For Assay

Storage Cabinet Am-241 Check Source

Forceps Lead Pigs

Lead Filled Gloves Safety Gloves
,

.

Labels

CAUTION: 1) Handle I-125 Seeds and vials of Seeds with forceps.

2) Wear Lead filled gloves and sa'ety glasses.

3) Perform all assay work behind L-Block.

ASSAY PROCEDURE

1. Switch Capintec "on" 24 hours prior to initial assay session and
,

allow unit to remain on continuously. I

2. Set "zero" and " background" reading to 00.00 on the digital display.
l

3. Insert Am-241 check source into the Capintec ionization well and I

record digital reading. Ensure that the reading falls within +/- |
1% of the designated value. Remove check source.

I4. Insert the correct I-125 Seed Standard * into the " wand". Insert
the wand into the Capintec ionization well, and record the digital
" mci" reading. Ensure that the reading falls within +/- 2% of
the Seed's current value obtained from a decay table. Remove
Standard Seed.

5. Place a Seed to be assayed into the wand. Insert the wand into
the Canintec ionization well. Observe the digital " mci" reading.

6. Dump the assayed Seed from the wand into one of several lead pigs
identified with different millicurie activity ranges.

|
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7. Repeat Steps 5 & 6 until all. Seeds have been assayed.

8. Count Seeds in each of the activity ranges and record this infor- ,

mation on labels affixed to the lead pigs. j
|

9. Place lead pigs into the inventory cabinet.

,

'
'

.

*NBS Standards exist for Model 6702 and 6711 1-125 Seeds. Standards
and Seeds to be assayed must be of the same Model.

.

.
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0.C. 1-125 SEED FINAL LEAK TEST PROCEDURE

MATERIALS / EQUIPMENT

L-Bl oc k Cleaning Solution (page 141A)
Forceps Distilled Water
Clean Vials Lead Pigs

Ultrasonic Bath Vial Holder
Mini-Scaler Leak Hand Gloves

Low Energy Gamma (LEG) Probe Safety Glasses

1-125 Seeds -

CAUTION: 1) 1-125 Seeds and vials of seeds must be handled with forceps.
2) Lead hand gloves and safety glasses must be worn when working

at this station.
3) All work is performed behind L-Block in fume hood.

NOTE: Using an I-125 standard, check efficiency of counting system
prior to each leak test and record results in log book.

FINAL LEAK TEST PROCEDURE

1. Place seeds (not more than 500) into glass vial and immerse with
cleaning solution and allow to soak overnight.

2. Place vial of seeds into ultrasonic bath for not more than 10 minutes.

3. Remove vial of seeds from bath and transfer solution in vial to clean
vials.

4. Assay solution in vials to determine if vial contains >0.005 uCi I-125
activity (which indicates a leaker). If a leaker is detected, that vial
is quarantined until it is sorted and defective seed (s) are removed.
The balance of the seeds are again subjected to the leak test.

5. Record assay results.

6. Rinse I-125 Seeds in vials with distilled water and acetone and then
dry.

7. Placs dry seeds in a vial in lead container and label with in-process
la bel .

,
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Q.C. 1-125 SEED INSPECTION PROCEDURE

MATERIALS / EQUIPMENT

Welded 1-125 Seeds In-Process labels

Forceps Clean Vials

Diameter Gauge L-Block

Length Gauge - Go/NoGo Lead Pigs

Magnifying Lens Funnels

Lead Gloves

CAUTION: 1-125 Seeds and vials of seeds must be handled with forceps.

1-125 SEED MAJOR DEFECT INSPECTION (Mil. Std.105, Level II, AQL 0.15)

1. Check I-125 Seeds in length gauge; place defective seeds into a reject
container.

2. Check I-125 Seeds in diameter gauge and place defective seeds into I

the same reject container.

3. Count the total number of defective seeds. If this number is greater
than allowed by the sampling plan, reject the lot of seeds to pro- 1

duction for corrective action. j

I-125 SEED MINOR DEFECT INSPECTION (Mil. Std. 105, Level II, AQL 1.0)

1. Visually examine seeds using magnifying lens for quality of welds.

2. Place visual defects into a reject container. Count the total
number of defective seeds. If this number is greater than allowed |

by the sampling plan, reject the lot of seeds to production for
corrective action.

3. Place accepted seeds into vial and return to production for assay.

4. Record quantity of seeds acceptable and defective.

148
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(vi) Procedures and Standards for calibrating sources and devices.

I-125 SEED STANDARDS

Model 6702 and 6711 Seed Standards are obtained from the National Bureau
of Standards (NBS) at approximately six (6) month intervals. Calibration
is stated in terms of exposure rate at one meter transverse to the axis
of the Seed corrected for attenuation in air.

We convert exposure rate values to " apparent activity in millicurie"
values using an exposure rate constant for I 125 of 1.45 r cm/h mci as
found in C.A. Sondhaus, in MODERN INTERSTITIAL AND INTRACAVITARY AND
RADIATION CANCER MANAGEMENT, edited by Frederick W. George III, (Masson
Publishing USA, Inc., New York, 1982), Chapter 9, p. 89. The mci values
represent " output" activity only and do not reflect I-125 contained within
the Seeds. At present, source output is the relevant quantity used in
dosimetry calculations for I-125 Seed implants *.

For each Standard, a decay Table is generated by computer. The Tables
are posted near the Capintec CRC-7R assay instrument.

The Standards are stored in labeled lead pigs during their useful lives.

CALIBRATION INSTRUMENT / ASSAY METHOD

Production Model 6702 and 6711 I-125 Seeds are assayed in fixed
geometry using a Capintec CRC-7R Radioisotope Calibrator which has
been adjusted to conform to the mci values of the NBS Seed Standards
(see p. 145 for the detailed assay procedure). The Calibrator uses
a deep well ionization chamber having inside dimensions of 26cm high
by 7cm in diameter.

We studied the well to determine the geometrically insensitive locatici
for an I-125 Seed aligned vertically with the axis of the well. This
was done by glueing a strand of thread to one end of a Seed and by
raising the Seed at one (1) cm increments from the bottom of the well,
noting the digital output readings on the instrument. By utilizing
a plastic straw and circular cardboard cutouts, a four (4) cm distance
along the axis which produced a constant reading. We chose the center
of this plateau (about 9 cm from the well bottom) to position Production
Seeds for assay. This study was repeated several times with similar
results. An aluminum " wand" was fabricated to position Production
Seeds at this insensitive location within the well.

The linearity of the instrument was ascertained by following the decay
of Tc-99ni and by comparing the observable decay with the calculated decay
using a 6.02 hour half-life for the nuclide. Instrument linearity is
checked at least once yearly.

149
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We routinely use an Am-241 " constancy" check source in the ionization'

well to insure that the instrumtat's output reading is constant from 1

day to day. This is a 14 mci " window" source sealed in a welded i
stainless steel capsule, 10 mm iong by 3 mm in diameter from Amersham, |

Code AMC.24. We determined the geometrically insensitive location for
it along the axis of the well and fabricated a " wand" to hold it in
fixed position.

|

I-125 SEED CLASSIFICATION
.

Model 6711 1-125 Seeds are assayed and then classified into logarithmically-
arranged groups to allow for uniform decay accounting methods based on,

seven-day time increments. The activity ranges specified below are an
4

example of typical ranges calculated in this manner.

Activity Range (mci)'

1.05+ -
.97 - 1.04

'

.89 .96-

.82 .88 |
-

,

.81 |.76 -

.70 - .75.

.65 .69-

* .60 .64-

; .55 .59-

.51 .54-

.50 li .47 -

.43 .46-

.40 .42-
.

.37 .39-

.34 .36-

.31 .33-

i Model 6702 1-125 Seeds are assayed as described, and grouped into
activity ranges specified by the user.

,

*It is recognized that " apparent activity" and the exposure rato
constant are dummy variables which are eventually factored out in I

! absorbed dose calculations. It is also realized that there is a i

trend toward source strength specification in terms of exposure rate
or absorbed dose rate at a certain distance from the source. Never-
the-less, to permit continued use of existing dosimetry protocols, we

,

i decided to adopt the convention " apparent millicurie", at least for
the present. Modification of this description of Seed strength will be
considered as warranted by future development in various aspects of,

medical physics relative to brachytherapy dosimetry.
4

1
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(vii) Legend and methods for labeling sources and devices as to their
radioactive content.

1

Because of the small size of I-125 Seeds, it is not possible
1 to label each source as to its radioactive content. 1-125

Seeds supplied as a group of seeds with an assay within a
stated range on the assay date, are packaged in a 1 dram, a

screw cap glass vial, onto which is affixed a label stating
radioactive content, a sample of which is attached below.
This label displays the caution symbol and is printed in
colors to comply with the provisions of 10 CFR 32.72 and |

10 CFR 20.203. i

|

M25 See:M M|(todine-125)
Cation: Radeoclive Rheerlal i
M== Amor % 8j!
tas === =ev e !!!

S'ja]w on
Sm e s.m.

4

1

1

|

|

|

I
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[ (viii) Instructions for handling and storing the source or device
from the radiation safety standpoint; these instructions are
to be included on a durable label attached to the source or
device or attached to a permanent storage container for the
source or device; provided, that instructions which are too
lengthy for such label may be summarized on the label and

: printed in detail on a brochure which is referenced on the

| label.

!

The labeled vial containing I-125 Seeds is placed in a lead
| storage / shipping container, a schematic diagram for which is

presented on pages 155 as Figures 4-4. Instructions fori

I handling and storing the I-125 Seeds are summarized on a label |

affixed to the lead containers, samples of which are presented
below for the models 6702 and 6711. These labels display the
caution symbol and are printed in colors to comply with the

i

provisions of 10 CFR.32.72 and 10 CFR 20.203. Detailed
instructions for handling and storing seeds are presented in

,

the 1-125 Seed package inserts which are referenced on the lead '

container label. One copy of the appropriate package insert is.

supplied for each vial of I-125 Seeds in a shipment. Copies'

of the three package inserts are presented on pages 165-174 of
this submission. |

|

|
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1-125 Seeds 3M
Therapeutic %"%"#2::" ~.".t.=;==4
For interstitial _ _ _ , ,

Brachytherapy ,___, .
No. 6702 _. .. I

kN#" Ehrm::~---
- = cr.= ==: _.
'C i *.*. '"".:.M u 17:=*=

21."m'".*.",*a '""."."."",'"*, ii-as

|

Label for Lead Storage / Shipping Container - Model 6702

s

1-125 Seeds 3M
Therapeutic %"'a',#.!::L"C: ~.*.** ~" '~
For Interstitial . . _ _ .<
Brachytherapy %..~.. s

lie.6711 s ~ , _ - c.

MM.=- ;;;,r,,u__. -
c.unon T@ca''.L' ="1"'"."
"

C" a~:.muL Li:=*=
L"A".*.",*a L .".* ii-.

Label for Lead Storage / Shipping Container - Model 6711
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The labeled lead container is then placed in a U.S.A. DOT 7A,
Type A cardboard shipping container, lined with styrofoam.
One certification sheet (page 175), the appropriate number of
package inserts, and a WARNING statement about Seed handling
(presented below) are included with each shipment, and the box
is sealed with suitable packaging tape.

Warning:
Do not force I-125 seeds into (or out of) any implant
tube, needle, or cartridge. Doing so may damage the
wall or end welds of the seed potentially causing
release of I-125 into body fluids if the seed is
implanted. If an 1-125 seed has been visibly damaged
in any way. discard it immediately to radioactive waste
and check the area for contamination. Under no
circumstances should a visibly damaged seed
be implanted.

34-7016-0734-4

i -- . . . . .
....

The sealed shipping carton, identified with the phrases "U.S.A.
00T 7A Type A" and " Radioactive Material N.0.S.", is then
labeled with the label attached below.

.

I s
.
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'
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I-125 Seeds are used for the interstitial treatment of cancers
and, as such, are placed directly into the tumor to be irra-
diated. The placement of I-125 Seeds in tissue, which takes
place in a surgery, is facilitated by the use of one of several

j consercially-available implant tools. These implanters are
used solely for source placement and are not designed either,

; to store or to hold I-125 Seeds, as is the case with conven-

| tional applicators and cesium-137 sources. Instructions for
handling and storing the I-125 Seeds are presented in the'

package inserts for the product (pages 165-174).
|

|
1

j

|
|

|
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-125 Seeds-

| No.6702

Description Warnings
i.125 Seeds CO2 consist of a welded titanium capsule containing The 1.125 Seed titanium capsule has excellent corros on
tod:ne 125 adso'Oed on anion exchange resin spheres. resistance. but it is attacked by concentrated hydrochcr c ac d |

l-125 Seeds have been designed not to be used en a concertra'ec |
i .

hcl environment.,g

U """ hCC Precautions,

Preparation for Use/ Sterilization
I N. / 1 125 Seeds are radioactive and apprecr ate preca2 c s ~ < te i

){bn.
__

exposure to personnel. consistent with putus ec exec sse - !s - |

tamen Aren nanchng these sources All stecs o' t e c a-w r
. , ,4 procedure should be planned in advance to m n - ze u r v0e.' q, |

*~'_ _g_4

{ l Personnel monitoring is required for inc6v d a:s Ac 7. - 25' Seeds A film bcdge or TLD dosirreter worn en Pe ecc. r: 4 S mm 1 "-

handkng. a ring badge will provide adequate ce>c! cr
Physical Characteristics | t 25 Seeds are provided in a glass vial wn'c- s ouc ce

lodine 125 "as a haif-hfe of 60 2 days and decays by electron maintamed in a tead vial container for storage /.y "r s t : a
captu e wita tme emission of enaractenstic photons and Auger seeds within the hospital premises, an apprcr ate :i" e- -r

eiectrons Tne e'ectrons are absorbed by the titanium wall of adequate shielding should be used.
tre I-125 Seed The principal photon emissions are 27 4 and All manipulations involving I-125 Seeds srouc ce c r e: .
35 5 neV x-rays and a 35 5 kev gamma cenina snielding of sucn size and thtCkness as a i a0e0 a'e .
To co"e:t 'o' Pe onystcal decay of lodine-125 the decay f actors shield the operator. DIRECT CONTACT WITH NE SCJC Ei
at se ected days after the assay date are shown in the table below. SHOULD BE AVOIDED In addition 1125 Seecs srcuc te

oecay Chart iodme.125. Haif Dfe 60.2 oays handled only with forceps. with as much distarce as 0"3C! C3 ,,
oecay oecay between sources and the operator.1 125 SEEDS SHOULD % .

cars Factor oays Factor BE PICKED UP WITH THE HANDS.
1 ogg 36 0 66' l 125 Seeds are NOT sterile when shipped and as sucr r st ce

; $h ja
. 3

6 sterikzed with steam (autoclave) or ethylene oxide I EOi te'c'e
i 3 933 42 0 6t7 implantation. Regardless of the method selected. ' 125 Seec5
2 0 912 44 0 603 should be placed in an adequately shielded conta re U T :

0 891 46 .0589 placement in the sterilization chamber. Marupulat c c' e see:s
o 8? 48 0 575,' prior to or following sterilization should be carr ec ca te-

. $$ y 0$ shielding of such size and thickness as will adequatem < e c ' e
'3 ]C3 54 0 537 operator. In addition.1-125 Seeds should be handiec c-'r 4 -
- J 794 56 0 525 forceps, with as much distance as practical betwee" sou'ces P O

O 776 58 0 513 the operator. Autoclaves should be equipped with traos ce cre"u

] |] h .

O means to prevent seed loss through the drain hoie.
:3 0 724 64 0 479 l 125 Seeds have been designed to withstand normat aaoc a.e

C 708 66 .0468 temperature and pressure variations from 121 C at 15 c5 ::
3692 68 0 457 138' C at 35 psi.1-125 SEEDS ARE NOT INTENDED TO EE

' " 676 'O 0 "7 STERILIZED USING DRY HEAT AND SHOULD NOT EE
Radiation Protection SUBJECTED TO TEMPERATURES AND PRESSURES N

ine a 'sa e tmckress of lead for lodine-125 is 0.025 mm. Thus, a EXCESS OF THESE LIMITS (138; C and 35 oso.
3 " - maa s eet wili proode > 99% reduction in exposure. 1-125 Seeds should be autoclaved in bulk or individua% n

! appropriate containers of autoclave compatible r"ater a's T +
' Actions matenais include stainiess steel giass. nyion. and tenor a

t 125 Seeds em.t 27 4 and 35.5 kev x-rays and a 35.5 kev Seeds may also ce autoclaved in selccted accessor es to
gar na The chnical efficacy of the sources derives solely from commerically-available implant tools. Among these acceu r -H
t*.e 4rteraction of these ionizing radiations with the tissue being are the stainless steel cartridge of the Mick apotreator a-0 ; -
.r:4ted and nylon and teflon tubing used as seed holders wth He 5 --

and Scott apphcators. When in doubt about t"e cremcai " ave
vose d'str.out on around each individual seed is not isotropic. This of these seed holders either sterilize the materiais A.t" er. e"e

,

I amsotrooy snou'd te included in dose distribution calculations, oxide or autoclave a sample of the materials conta<ning of ,
T+tamum encaosulation assures good tissue compatibikty and seeds before attempting to load with radioactne seeds CO NC'

AUTOCLAVE l-125 SEEDS IN PLASTIC TUBING OR,essts - a total seif-aosorption of approximately 16%.
OTHER PLASTIC CONTAINERS.

Indications Although 1 125 Seeds have a high structural mtegrity. 't ,s p:ss o

I 125 Seeds are indicated for interstitial treatment of tumors which through rough handling, high temperatures or Crushing. : at a
seed Could leak or be ruptured. If such a rare occurrence coesnave the following Ch3f aCteristics: Unresectable. locahzed, and nappen, the area should be closed off. the seeds packaged ~c amoderate radiosensitivity.
sealed Container and the area decontaminated DeContan"a! o-,

|-125 Seeds may be used for selected radiation applications as can be confirmed by taking " wipe" samples of the immea ate a'm|
removable implants. personnel movement should be controlled to avoid spread F 3%'

-125 Seeds are indicated to treat residual tumors following radioactive contamination. Whenever a source is damaged
I completion of a course of external radiation therapy. In addition. personnel working in the area should undergo a thyroid sca- S
| recurrent tumors may be implanted with I-125 Seeds _ assure that they have not been contarranated by contact ngestc-

or inhalation of lodine-125.
Contraindications
As with other brachytherapy sources, treatment of tumors in
generally poor condition (eg, uicerated)is not recommended with I66
l 125 Seeds? Rev. 1/15/:
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-125 Seeds-

Contraindications
, As with other brachytherapy sources, treatment of tumors in

DesCrlption generally poor condition (e.g. ulcerated)is not recommended with !

l 125 Seeds 6711 consist of a welded titanium capsule containing 1-125 Seeds.' l

iodine 125 adsorb.ed onto a silver rod. Warningst. ins . ..,s..

I en oliver rod oosmm The I 125 Seed titanium capsule has Excellent corrosion

I \ /
**

resistance, but it is attacked by concentrated hydrochloric acid.
; l-125 Seeds have been designed not to be used in a concentrated

gs > 1 I hcl environment. |

.)( )(O|
o.S em50 e mm '

Precautions
j 4 Preparation for Use/ Sterilization

~ 30** '
l-125 Seeds are radioactive, and appropriate precautions must be |

= *8** = taken when handling these sources. All steps of the implantation
Physical Characteristics procedure should be planned in advance to minimize radiation

lodine 125 has a half life of 60.2 days and decays by electron exposure to personnel consistent witn published exposure limits.*
,

capture with the emission of characteristic x rays and Auger Personnel monitonng is required for individuals working with I-125 '

electrons. The electrons are absorbed by the titanium wall of the Seeds. A film badge or TLD dosimeter worn on the body ano, for1 125 Seed. The principal radiation emissions are x-rays of 27.4 handling, a ring badge will provide adequate monitoring.
kev and 35.5 kev.

1-125 Seeds are provided in a glass vial which should be
To correct for the physical decay of lodine 125, the decay factors maintained in a lead vial container for storage. When transporting
at selected days af ter the assay date are shown in the table below. seeds within the hospital premises, an appropriate carrier with

oecay chart todme-125. Half Life 60.2 Days adequate shielding should be used.
All manipulations involving 1-125 Seeds should be carried outDays Facto Days a

0 1 000 36 0~ 661 behind shielding of such size and thickness as will adequately
2 :0977 as 0646 shield the operator. DIRECT CONTACT WITH THE SOURCES
4 .0955 40 .0631 SHOULD BE AVOIDED. In addition,1-125 Seeds should be
6 . 0.933 42 . 0 617 handled only with forceps, with as much distance as practical
8 . 0 912 44 .0603 between sources and the operator.1125 SEEDS SHOULD NOT
N' : $t j; ;@ BE PICKED UP WITH THE HANDS.
14 . 0 851 50 . . 0.562 1-125 Seeds are NOT sterile when shipped and as such must be
16 . 0 832 52 . . 0.550 sterill2ed with steam (autoclave) or ethylene oxide ( EO) before
$ -

N hI implantation. Regardless of the method selected.1 125 Seeds
5

22 [0776 58 [ 0 5t3 should be placed in an adequately shielded container prior to
24 .0.759 60 . .0.501 placementin the sterilization chamber. Manipulation of the seeds
26 . 0 741 62 0.490 prior to or following sterilization should be carried out behind
28 .0.724 64 .0479 shielding of such size and thickness as will adequately shield they .O7 . . 8

e operator. In addition,1-125 Seeds should be handled only with
34 [0676 70 . [ 0.447 forceps, with as much distance as practical between sources and

the operator. Autoclaves should be equipped with traps or other
Radiation Protection means to prevent seed loss through the drain hole.

The half value thickness of lead for iodine 125 is 0.025 mm. Thus, a 1-125 Seeds have been designe ' a withstanct normal autoclave
0.25 mm lead sheet will provide > 99% reduction in exposure. temperature and pressure var._..ans from 121 * C at 15 psi to

Actions 138' C at 35 psi.1125 SEEDS ARE NOT INTENDED TO BE
STERILIZED USING DRY HEAT AND SHOULD NOT BE

l-125 Seeds emit x rays of 27.4 and 35.5 kev. The clinical efficacy SUBJECTED TO TEMPERATURES AND PRESSURES IN
of the sources derives solely from theinteraction of theseionizing EXCESS OF THESE LIMITS (138' C and 35 psi).
radiations with the tissue being treated. 1-125 Seeds should be autoclaved in bulk or individually in
Dose distribution around each individual seed is not isotropic. This appropriate containers of autoclave. compatible materials These
anisotropy should be included in dose distribution calculations. materials include stainless steel, glass. nylon. and Teflon 1-125
Titanium encapsulation assures good tissue compatibility, and Seeds may also be autoclaved in selected accessories to
together with the silver rod, results in a total self-absorption of Commerically available implant tools. Among these accessories
approximately 35%' are the stainless steel cartridge of the Mick applicator and gun,

and nylon and Teflon tubing used as seed holders with Henschke
Indications and Scott applicators. When in doubt about the chemical nature

L-125 Seeds with apparent activities f rom 0.1 to 1.0 mci are of these seed holders, either sterilize the materials with ethylene
oxide or autoclave a sample of the materials containing dummyindicated for interstitial treatment of tumors which have the seeds before attempting to load with radioactive seeds DO NOTfollowing characteristics. unresectable, localized, slow growth AUTOCLAVEl-125 SEEDS IN PLASTIC TUBING OR OTHERrate, and low to moderate radiosensitivity. Seeds in this PLASTIC CONTAINERS.apparent activity range may be used to treat superficial,

intraabdominal, and intrathoracic tumors. Tumors of the hecd, Although I-125 Seeds have a high structuralintegrity,it is possible,
nsck, lung, pancreas. and prostate (early stages) are commonly through rough handling, high temperatures, or crushing. that a
treated. seed could leak or be ruptured. If such a rare occurrence does

! 125 Seeds with total apparent activities greater than 1.0 mci happen, the area should be closed off, the seeds packaged into a
i are indecated for interstitial treatment of tumors which have the seau cwaw, and me ama mMannaw Nmamw

I following characteristics: unresectable, localized, and moderate can be confirmed by taking " wipe" samples of the immediate area
'

sonnel moment sMuM M comed to am mad d amradiosensitivity These seeds may be used for selected
radiation applications as removable irnplants' raham contamam New a mce a map

personnel working in the area should undergo a thyroid scan to
1 125 Seeds are indicated to treat residual tumors following assure that they have not been contaminateo by contact. ingestion
completion of a course of e; ernal radiation therapy. In addition, or inhalation of iodine-125. ]69recurrent tumors may be irnplanted with 1-125 Seeds.
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Medicil Prod : cts Divistort 3M
.

*

3M Center
St Paul. Minnesota 55144
612/733 1110

January 11, 1983

U. S. Nuclear Regulatory Commission [I |
License Management Branch ' [N .

'

Y Division of Fuel Cycle and Material Safety N-
MC'. \

'

Washington, D. C. 20555 /

fy. %-

Attention: Joseph DelMedico 4,; JAN! 7 gj 7
- 4 A xt ... s. a.4 (

Re: Materials License No. 22-00057-59 MD cou p u g[

Dear Mr. DelMedico:
~/

' '
This letter is to advise you of changes that we plan to i

in the quality control procedure for I-125 Seeds, 3M Models
6701, 6702, and 6711, listed on Materials License No. 22-00057-
59 MD, amendment 04. These changes necessarily apply to model
6720, since it is a device incorporating model 6701 or 6711 l

I-125 Seeds. Specifically, these changes represent a revised
procedure for calibrating I-125 Seeds, with a concommitant
change in the nomenclature used to describe seed radioactivity.

The assay procedure described in previous license amendment
applications consisted of using a Victoreen condensor-R-meter i

from which 3M primary I-125 Seeds standards were prepared for |
the routine calibration of production assay equipment. This
procedure represented the state-of-the-art at that time, due
to the unavailability of an appropriate I-125 Seed standard from
the National Bureau of Standards (NBS).

The desirability of having an I-125 Seed standardized by the NCS
and manageable nomenclature was apparent. To this end, we have
been collaborating for the past three years with NBS in a
standards development program. As a result, now available to
us are appropriate NBS standards for our three I-125 Seeds sources.

These NBS-generated, standardized sources enable us to improve
the calibration of assay equipment, thereby improving the assay
of the products. An additional benefit is an improvement in the
nomenciature used to describe the strength of the source. The
term " millicuries / Compensated", currently used to describe seed
output, will be replaced by a more descriptive and less confusing
term, " apparent activity in millicuries." These revisions are
described in detail in the following attachments to this letter,

? ras W'%D
6303200044 850226
REG 3 LIC30
22-00057-59MD PDR
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V h-Joseph Os1M:dico
January 11, 1983.

Page 2

which revise items 2(vi), 2(vii), and 2(viii), of the files dated
July 26, 1979, July 29, 1980 and May 1, 1981 for I-125 Seeds 6701
and 6702, 6711, and 6720 respectively:

Attachment A - Procedures and Standards for Calibrating Sources
and Devices, plus Appendix C.

IAttachment 8 - Legend and Method for Labeling Sources and Devices. j

I
Attachment C - Instructions for Handling and Storing the Source )

and Device.

These changes in the calibration procedure and nomenclature in no
way alter the composition of the products, their radioactive
strength (i.e. millicurie content), or recommended handling of
these products. Indeed, they advance the state-of-the-art for

|health care professionals using I-125 Seeds, by providing them j
with a clearer representation of each source's radioactivity. |

We feel that the benefits afforded the user by these changes are I
significant and, as such, we would appreciate your expeditious !

review of this submission. Our plans are to implement these
changes during the second quarter of 1983.

If you have any questions regarding the information presented
herein, please feel free to contact me (612/733-6421). )

Sincerely yours,

Jacquelyn D. Bush
Supervisor, Regulatory Affairs
Medical Products Division /3M
3M Center, Bldg. 270-4A-05
St. Paul, Minnesota 55144

JOB /CWO/tmf j

Attachments

1

.
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(vi) Procedures and Standards for ;
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Calibrating Sources and Devices |
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(vi) Procedures and Standards for calibrating sources and devices.

Each model No. 6701, 6702, and 6711 1-125 Seed is assayed using
a meter equipped with either a sodium iodide (well) crystal or

,

j a plastic scintillation crystal or by using a standard isotope
' calibrator (such as marketed by Searle and RADX) having a

well re-entrant ionization chamber. When using the well sodium
|

! iodide crystal or the well ionization chamber, the I-125 Seed is
centrally positioned in a fixed geometry within the well. When

| using the plastic scintillation crystal, the Seed is positioned in

| a fixed geometry with its long axis par llel to the internal
face of a slot machined within the plastic crystal.

|

These assay systems are calibrated using three (3) 1-125 Seed
standards which bracket the activity range of the I-125 Seeds
being assayed. At least one of the seed standards is a 3M
primary standard calibrated by the National Bureau of Standards
(NBS). The others are 3M secondary standards prepared by us
from the primary one. Preparation, maintenance and use of the
I-125 Seed standards is described in Appendix C.

.,

The I-125 Seeds are assayed and then classified into;

| logarithmically-arranged groups to allow for uniform
accounting methods based on seven-day time increments. The
activity ranges specified below are an example of typical
ranges calculated in this manner.

|

Apparent Activity Range in mci

l

1.05+
.97 - 1.04
.89 .96
.82 .88
.76 .81 l

'

.70 .75

.65 .69

.60 .64

.55 .59
'

.51 .54
47 .50-

43 .46
.40 .42
.37 .39
.34 - 36.

.31 .33

Revised 12/17/82
4
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These ranges are based on the arithmetic mode
selling range of 0.55 - 0.59 mci. These activity
ranges can be ordered to correspond to a different
arithmetic mode as required by the customer. 1-125
Seeds with activities greater than 1.05 mci are
similarily grouped into selected ranges.

The phrase " apparent activity in millicuries" is
meant to convey source output rather than activity
contained within the titanium capsule of the I-125
Seed. At present, source output is the relevant
quantity used in dosimetry calculations for I-125
Seed implants.

,

|

|
|

i

.
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Appendix C

Procedures and Standards for Calibrating I-125 Seeds

|

.
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Preparation

Maintenance and Use of I-125 Seed Calibration

Sources

A. primary I-125 Seed Standards

I-125 Seed standards are maintained for cross-calibration
and assay of Production Seeds at the New Brighton manufac-

,

turing facility. A standard set consists of three (3) I-125
Seeds, selected in such a manner so as to represent
normal activity ranges for Seeds being sold.

Two (2) I-125 Seeds (A and B) are submitted to the NBS for
calibration every six months. At the time of this
calibration, seed A, occupies the highest activity position
of the bracketed range. It is used as it decays, passing
from position No.1 through lower activity positions
no. 2 and 3 until it decays below the bracketed range at
the beginning of the fourth month. At this time NBS seed
standard B assumes position no.1, following the same decay
route until it is replaced with another seed A, on a new set
of NBS standards at the beginning of the seventh month.

3M secondary I-125 Seed standards are prepared from the 3M
primary NBS Seeds according to the procedure described
below, to fill positions not occupied by the primary seeds.
For example, when NBS standard A fills positions no.1,
secondary standards will fill positions no. 2 and no. 3.
As standard A decays to position no. 2, secondary standard
no. 3 will drop from the bracketed range and a new
secondary standard is prepared to fill vacant position
no. 1.

A computer-generated decay chart is prepared for each
primary or secondary I-125 Seed standard to follow its
decay through the three positions within the bracketed
range.

B. Secondary I-125 Seed Standards

Secondary I-125 Seed standards are generated from the
primary standard by comparing output values using one

.or more of three (3) different measurement systems:
.

I

Revised 12/17/82
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1. A Victoreen condensor-R-meter (model 570-5) and
a 0.25R ionization chamber (model 130) with
the seeds maintained in a fixed geometry at the
end of the ionization chamber. A constancy check of
this measurement system is performed using a 14 mci
Am-241 " point" source from Amersham Corp. (3mm
diameter by 10mm long with a 0.2 mm thick window).

2. A Searle Isotope Calibrator (model CRC-22hB)
with a well re-entrant ionization chamber.
A constancy check of this instrument is
performed using a 3M Cs-137 medical source (20mm
long by 3.lmm diameter and 14 mm active length) having
an activity range from 1 to 10 mci.

3. A Tracor Northern (TN 1705) pulse height analyzer
(PHA) with a 3 inch diameter sodium iodide (well)
detector. The constancy of this instrument is
assessed using a 3 mci AM-241 " point" source from
Amersham Corp. (2mm diameter by 10 mm long with a
.02mm thick window).

C. Specification of I-125 Seed Strength

I-125 Seed standards are calibrated by the NBS in a

direction transverse to thg/s corrected for attenuationaxis of the seed and are typicallyspecified in units of nR m
in air. To obtain seed strength in terms of apparent
activity in mci * we divide the specified output from
the NBS Seed standards by the exposure rate constant
for I-125 a t one meter.**

* It is recognized that " apparent activity" and the
exposure rate constant are dummy variables which are
eventually factored out in absorbed dose calculations.
It is also realized that there is a trend toward source
strength specification in terms of exposure rate or absorbed
tose rate at a certain distance from the source. Never-
theless, to permit continued use of existing dosimetry
protocols, we decided to adopt the convention " apparent
millicurie", at least for the present. Modi fica tion |
of this description of seed strength will be considered ;
as warranted by future development in various aspects
of medical physics rela tive to brachytherapy dosimetry.

Revised 12/17/82
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2An exposure rate constant of 40.3 nR m2/s mci (1.45 R. cm /h mci)**

as found in C.A. Sondhaus, in Modern Interstitial and
Intracavitary Radiation Cancer Management, edited by
Frederick W. George III, (Masson Publishing USA, Inc., New
York,1981) Chap, 9, p. 89.

.

&
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Attachment 8

(vii) Legend and Methods for Labeling Sources and Devices

As To Their Radioactive Content

.
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(vii) Legend and methods for labeling sources and devices as to their
radioactive content. '

|
|

Because of the small size of I-125 Seeds, it is not possible
to label each source as to its radioactive content. I-125
Seeds supplied as a group of seeds with an assay within a
stated range on the assay date, are packaged in a 1 dram,
screw cap glass vial, onto which is affixed a label stating
radioactive content, a sample of which is attached below. j
This label displays the caution symbol and is printed in |

colors to comply with the provisions of 10 CFR 32.72 and I

10 CFR 20.203.
|

|-125 See4 34
7

(lodine-125) 1-es
|

Caulien: Rediensilve Malertal i i

* * *- k ,f * n,, - - - -
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_

|
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|
|

|

|
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Attachment C

(viii) Instructions for Handling and Storing

the Source or Device

.
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(viii) Instructions for handling and storing the source or device j,

from the radiation safety standpoint; these instructions are ;

to be included on a durable label attached to the source of
,

device or attached to a permanent storage container for the i

source or device; provided, that instructions which are too |lengthy for such label may be summarized on the label and i

printed in detail on a brochure which is referenced on the |
'label.

The labeled vial containing I-125 Seeds is placed in either one
of two lead storage / shipping containers. Instructions for
handling and storing the I-125 Seeds are summarized on a label |

affixed to the lead containers, samples of which are presented
below. These labels display the caution symbol and are printed
in colors to comply with the provisions of 10 CFR 32.72 and
10 CFR 20.203. Detailed instructions for handling and storing
seeds are presented in the I-125 Seed package inserts, which
are referenced on the lead container label. One copy of the
package insert, presented on the following pages, is supplied
for each vial of I-125 Seeds in a shipment.

i

!

l-125 Seeds 3M
Therapeutic T.",T.;"2". = 'n %"":' =

For Interstitial C.~ "~" _. c
Brachytherapy _ _ . , .c

No. 6701 - --

bh T.E:""'""" *.

! ! causen Tb""''s," M "n.,* F"" *".".c.

.. , L""*"'" a"."'",J7"l i.L 1*T|'AL*Oi
' : L"a".*"./ ".1 "" ""|"A , , .o

,

Label for Lead Storage / Shipping Container - Model 6701
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1-1 5 Seeds .

.

Therapeutic ".*A"M".'::"J:%'."" 4:73'::
For Interstitial . , _ , ,

Brachytherapy ...m_... m
No. 6702 ~,_ ..,..:...

kh.#" b?T.;:' r.;=-"_~
_ . . , ._

g g RadioactiveCaution u.a souw, c.www caurus s ore arcia
* 85 8W 8 m 8v 84g ,,

MatenaiO ,. i n o.w . . ,a - , , , , , si-seu. n - -. -

Label for Lead Storage / Shipping Container - Model 6702
l

|

!

|

4

|

|
|
1

1-125 Seeds 3M
1

Therapeutic "*A"A'f".t:L"':' ". ' r' "~" ""''
For interstitial . _ , , s

Brachytherapy . _ .m. s

lis. 6711 ~~,- -

#" bh:::'1".';=-"""*"8
~~~

_ _ . . , _.-,
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Label *for Lead Storage / Shipping Container - Model 6711
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1-125 Seeds' 3M:

i

! =

| f Description: 1125 Seeds in Carner consists of a group4

j ggg 3 of I 125 Seeds housed at the fixed spacing indicated
4 (center to center) within a braided absorbable carner. The

i, T pwWtnan i i25 se o coasisi o' eio o int aivm capev'.
containing iodine 125 absorbed onto a sdver rod. Thea

1 carner matenalis Ethicon no.1 Vicryl' synthetic
j absorbable suture (Polyglactin 910).

$[$ Apparent activity range: mci

! Total apparent activity mci

i No.6720
) Number of seeds Assay Date
,

I

j Lot no. Spacing
: Made in U S A by
j Radletion Therapy Products See package insert for instructions on handling
j a r to olvision 3M and storage of I-125 Seeds in carrier.
;

^ 0WARIE11G Ucensed by the U s. incen f Agreement states.

| Caution Nuclear Regulatory Commission federallaw restncts

Radioactive ' ' d'stnbuuan to persons inis desnce to saie by or on tne
j licensed pursuant to i 35.14 order of a physiaan. Maintain

Material and i 35.100 Group vi of to proper radiation safetyi

| CFR Part 35 or under equivalent precautions at all times. I t-or

!

| Label for Lead Storage / Shipping Container - Model 6720
!

I
!

1

|

) The labeled lead container is then placed in a U.S.A. 00T 7A,
1 Type A cardboard shipping container, lined with styrofoam.

One certification sheet (sample attached) and the appropriate
! number of package inserts are included with each shipment,
i and the box is sealed with suitable packaging tape.
! |
1

'

i

e

1

!

;

i
.

d

i

!
4

i
a
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PACKAGE INSERTS

FOR

R
I-125 Seeds

Models 6701, 6702, 6711 and 6720

.
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-125 Seedt o'

be 6701

description Warnings
1 125 Seeds 6701 consist of a welded titanium :apsule containing Tne 1 125 Seed titanium capsule has excellent corres cr.
lod.ne.125 adsorced on two anion exchange resin spheres. A resistance, but it is attacked by concentrated hydrocNer c ac d
sonencal gold x. ray marker is included, which serves as a means 1.125 Seeds have been designed not to be used in a corcentratec
of visualization on radiographs. hcl environment.

onecYoYo Precautions0 6mm goid c os mm
r e s.a n.,a, m e er i.iow. Preparation for Use/ Sterilization
i \ k / 1 125 Seeds are radioactive and appropriate creca.: cr s u :e

w .- taken anen nandkng tnese sourcef All steps Of t*e c r*3' 'a
- -

yW, 1 procedure should be planned in advaace to e ~ :e ac at :-ce.. D. - exposure to personnel, consistent witn puttsred e c 5 e - 's ;*
,

{ | f Personnel monitoring is required for ndmdua s a v. 7 3. ~ '15
Seeds. A film badge or TLD dosirreter worn en t e ecc. e : -4 s mm . - .

Physical Characteristics hanchng, a nng badge will provide adequate ce'er c-

tod re.125 has a half-hfe of 60 2 days and decays by electron 1.125 Seeds are provnied in a glass v'al wn cr s r :ce
:actse aith the emission of enaractenstic pnotons and Auger mamtained in a lead vial contamer for storage /.y "r 4 - ;

. Tne eiectrons are aosorced oy the titanium wall of seeds within the nosoital premises. an accroc n :1~ +---

t e 6125 Seec ine principal pnoton emissions are 27.4 and adequate shielding should be used
35 5 =ev x rays and a 35 5 <eV gamma All manipulations involving 1.125 Seeds shou d :- :r u
'o :orrect for the pnysica cecay of :cd4ne-125 tre decay ' actors D*h'"O Sh'elding of such size and thickress as a 3 :e L.1'e .

snield the operator. DIRECT CONTACT WITH NE 50s:C:5at se.ected days after tne assay date are snown in tr.e table cetow
0. car cnart todme 525. Hatt Life 60 2 oays nandled only with forceps. with as much distance as c'ra:: :1

oecay oeca, ,

between sources and the operator. t.125 SEEDS SHCULD N :' !oars Factor oars Facto,

BE PICKED UP WITH THE HANDS.O i 000 36 c 661
2 0977 3a .0646 1.125 Seeds are NOT stenle when snicped ard as suca mst te
j jf3 | stennzed with steam (autoclave) or etnylene ox,de (EO) ce'c e i

5

implantation. Regardless of the method selected.1 125,eecsd3 0 912 44 0603
0 891 46 . 0 549 should be placed in an adequately shielded conta. er ce c 7 |

' .: 0 871 48 0 57s placement in the stenlization chamber. Manipula! on o' e Hecs '

'4 0 est 50 .0562 pnor to or following stenlization should be care ec cut ce" af
] j @ 52 shielding of such size and thickness as will adequaten s" e c Me0

23 0 794 56 0 525 operator. In addition,l.125 Seeds should be nanc.ec o% C-
22 0776 58 0513 forceps, with as much distance as practical Detween sou ces aadr

24 0 ?59 60 0 50t the operator. Autoclaves should be equipped w'tn tracs er c!"e"

] jy y ,jy means to prevent seed loss through the drain ho!e.

J J708 66 . 0 468 1 125 Seeds have been designed to withstand normal autoc a.e
32 0 692 68 .0457 temperature and pressure vanations from 121 C at 15 cs< to
]4 0 676 70 .0447 133: C at 35 psi. l.125 SEEDS ARE NOT INTENDED TO BE I

'

Radiation Protection STERILIZED USING DRY HEAT AND SHOULD NOT BE
SUBJECTED TO TEMPERATURES AND PRESSURES IN., he "att value thickness of lead for lodine.125 is 0.025 mm Thus, a EXCESS OF THESE LIMITS (138' C and 35 psa |0 23 mm lead sheet will provide > 99% reduction in exposure.
l.125 Seeds should be autoclaved in bulk or individually in

Actions appropriate containers of autociave. compatible matenais T ese
matenalsincue stain 4ss sw glass. nylom and 'eNn LiHI-125 Seeds emit 27 4 and 35.5 kev x-rays and a 35 5 kev Seeds may also be autoclaved in selected accessor es toaamma The clinical efficacy of the sources derives solely from commeca4avadaW igant tods. Among Wse accesse 6t$e interaction of these ionizing radiations with the tissue bein9 are the stainless steel cartndge of the Mick apphcator and ge

treatec and nylon and teflon tubing used as seed holders with Hers&e
Dose d.stribution around eacn individual seed is not isotropic. This and Scott applicators When in doubt about tre enermca aat/e
anisotropy should be included in dose distribution calculations. of these seed holders, either stenlize the matenals with etwere
Btanium encapsulation assures good tissue compatibility and oxide or autoclave a sample of the materials conta ning dur-r 3
resaits in a total self-absorption of approximately 16%. seeds before attempting toload with radioactive seeds DO NOT

AUTOCLAVE I.125 SEEDS IN PLASTIC TUBING OR
Indications OTHER PLASTIC CONTAINERS.

1 125 Seeds are indicated for 5terstitial treatment of tumors which Although 1 125 Seeds have a high structuralintegnty,it is cess e e
have the following characteristia unresectable. localized. slow through rough handling, high temperatures or crushing. that a
growth rate. and low to moderate radiosensitivity, seed could leak or be ruptured if sucn a rare occurrence does

happen, the area should be Clc3ed off, the seeds packaged ,rto a
1 125 Seeds maY be used to treat superficial, intraabdominal or sealed container and the area decontaminated. Decontam'"at onintrathoraci .umors Tumors of the head, neck, lung, pancreas' Can be Confirmed by taking " wipe" samples of the immediate area
and prostate (early stagest are commonly treated. Personnel movement should be controlled to avoid spread of am

25 Seeds are indicated to treat residual tumors following radioactive contamination. Whenever a source is damaged.
smpletiod of a course of external radiation therapy,in addition, personnel working in the area should undergo a thyroid sca" to

recurrent tumors may be implanted with I.125 Seeds. assure that they have not been contaminated by contact. nges: c-

i
, or Inhalation of lodine.125.

Contra,ndications

As with other brachytherapy sources, treatment of tumors in
generally poor Condition (eg. ulcerated)is not recommended with
1 125 Seeds?

_ . _ _ _ - _ _ _ . . __



I-125 Seedl
No.6702

,

f

| D;scription Warnings
| 1.125 Seeds 6702 consist of a welded titanium capsule containing The 1-125 Seed titaruum capsule has excellent corrosion
| lodine 125 adsorbed on anion exchange resin spheres. resistance, but it is attacked by concentrated hydrochloric acid

l-125 Seeds have been designed not to be used in a concentrated!

hcl environment.

* ";*" " * " " R, ,5 ";'" PrecauMns,

Preparation for Use/ Sterilization
| N__ _ / l-125 Se W sre radioactive and appropriate precautions must te

___

taken v a.3, nandling these sources. All steps of the implantatron

. .) # n. .

procedure should be planned in advance to man,mize radiat onoemm .

' _g
.

exposure to personnel. consistent with pubhshec eacosure i;mits 3

{ |c
Personne' monitoring is required for individuals worong w:ta i-125
Seeds. A film badge or TLD dosimeter worn on the body and. 'or, 4 s mm =
handling, a ring badge wil: provide adequate detection.

Physical Characteristics 1-125 Seeds are provided in a glass vial which should be
lodine-125 has a half-life of 60 2 days and decays by electron maintained in a lead vial container for storage When transec t rg
capture with the emission of characteristic photons and Auger seeds within the hospital premises, an appropriate ca r.er 4 in
electrons. The electrons are absorbed by the stanium wall of adequate shielding should be used.
the I-125 Seed. The principal photon emissions are 27.4 and All manipulations involving 1-125 Seeds should be carr,ed out
35.5 kev erays and a 35.5 kev gamma. behind shielding of such size and thickness as will aceavateo
To correct for the physical decay of lodine-125. the decay f actors shield the operator. DIRECT CONTACT WITH THE SOURCES
at selected days after the assay date are shown in the table below. SHOULD BE AVOIDED. In addition.1-125 Seeds should be

Decay chart iodine.125. Heit Life 60.2 Days handled only with forceps, with as much distance as oract cal
Decay oecar between sources and the operator.1-125 SEEDS SHOULD NOT

osys Factor Days Factor BE PICKED UP WITH THE HANDS.
0 1 000 36 .0661 1-125 Seeds are NOT sterile when snipped and as suen must te
2 .

38, .
. sterilized with steam (autoclave) or ethylene oxide (EOi before

6 0933 42 | | 0 6i7 implantation. Regardless of the method selected,1-125 Seecs
8 0 912 44 .0603 should be placed in an adequately shielded container crior to

10 0891 46 .0589 placement in the sterilization chamber. Manipulation of tne seecs
'

12 . 0 871 48 . 0.575 prior to or following sterilization should be carried out benind
0 50 .O

N shielding of such size and thickness as will adequately sheic the
to '0813 54 .0537 operator. In addition,1-125 Seeds should be handled only w;tn
20 .0794 56 . 0.525 forceps, with as much distance as practical between sources and
22 0776 58 .0513 the operator. Autoclaves should be equipped with traps or other i

N ;o ; means to prevent seed loss through the drain hole.
e8 0724 64 .0479 l-125 Seeds have been designed to withstand normal autoclave
30 0 708 66 . 0 468 temperature and pressure variations from 121' C at 15 osi to '

32 .0692 68 . . 0 447 138' C at 35 psi.1125 SEEDS ARE NOT INTENDED TO BE |
34 0 676 to . 0 447 STERILIZED USING DRY HE J AND SHOULD NOT BE I

Radiation Protection SUBJECTED TO TEMPERATU6ES AND PRESSURES IN j

Ths half value thickness of lead for lodine 125 is 0.025 mm. Thus, a EXCESS OF THESE LIMITS (138' C and 35 psi).
|

0 25 mm lead sneet will provide > 99% reduction in exposure. 1-125 Seeds should be autoclaved in bulk or individually in
appropriate containers of autoclave-compatible materials Trese i

'

Actions materials include stainless steel, glass. nyion. and tefion i- 125
l-125 Seeds emit 27.4 and 35.5 kev x-rays and a 35.5 kev Seeds may also be autoclaved in selected accessories to
gamma. The chn. cal efficacy of the sources derives solely from commerically-available implant tools. Among these accesscr'es
the interaction of these ionizing radiations with the tissue being are the stainless steel Cartridge of the Mick apphcator and gun.

trested and nylon and teflon tubing used as seed holders with Herscnne
and Scott apphcators. When in doubt about the chemical nature

Dose distribution around each individual seed is not isotropic. This of these seed holders. either sterilize the materials with etnyiene
anisotropy should be included in dose distribution calculations. oxide or autoclave a sample of the materials containing dumrq
Titanium encapsulation assures good tissue compatibihty and seeds before attempting to load with radioactive seeds DO NOT

AUTOCLAVE l-125 SEEDS IN PLASTIC TUBING ORresults in a total self absorption of approximately 16%. OTHER PLASTIC CONTAINERS.

Indications Although |-125 Seeds have a high structuralintegrity,it is possib e.
1-125 Seeds are indicated for inierstitial treatment of tumors which through rough handiing, high temperatures or crushing, tnat a

seed Could leak or be ruptured. If Fuch a rare occurrence doeshave the following characteristics: Unresectable, localized, and happen, the area should be closeo off, the seeds packaged mto a
moderate radiosensitu!ty.

sealed container and the area decontaminated. Decontamination
1-125 Seeds may be used for selected radiation @phcations at can be confirmed by taking " wipe" samples of the immediate area |
*emovable implants. Personnel movement should be controlled to avoid spread of any

125 Seeds are indicated to treat residual tumors following radioactive contamination. Whenever a source is damaged.
completion of a course of external radiation therapy. In addition, personnel working in the area should undergo a thyroid scan to
rtcurrent tumors may be implanted with I-125 Seeds. assure that they have not been contaminated by contact. irgest;on

" " "

Centraindications
As with other brachytherapy sources, treatment of tumors in
gsnerally poor Condition (eg, ulcerated)is not recommended with
I 125 Seeds.'
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LJ Q~)Sd-125 ee s
,N ' ,,

; Contraindications
| As with other brachytherapy sources, treatment of tumors en

Description generally poor condition (e.g. ulceratediis not recommended witn ,
'

1-125 Seeds 6711 consist of a welded titanium capsule containing 1-125 Seeds.' I

todir'e-125 adsorb.ed onto a silver .od. Warningst.a3 . ..,n..

ori silver rod o05mm The 1-125 Seed titanium capsule has excellent corrosion

} \ [
""* resistance, but it is attacked by concentrated hydrochloric acid.

& 1 125 Seeds have been designed not to be used in a concentrated
[ i T I hcl environment. |

08mm( ( ) f, ,I ) 0.5 mm
Precautions1 .

4 Preparation for Use/ Sterilization| _

1-125 Seeds are radioactive, and appropriate precaut.ons must ce |
-

" "0** ir- taken when handling these sources. All steps of the impiantat en |

Physical Characteristics procedure should be planned in advance to minimize radiatton
Iodine 125 nas a half-hfe of 60.2 days and decays by electron exposure to personnel consistent with pubhshed exposure limits 2

i
capture with the emission of characteristic x-rays and Auger Personnel monitoring is required for individuals working utn 1 125

| electrons The electrons are absorbed by the titanium wall of the Seeds. A film badge or TLD dosimeter worn on the cody and. for
| |-125 Seed. The principal radiation emissions are x-rays of 27.4 handling, a ring bad e will provide adequate monitoring |
'

kev and 35 5 kev. 1-125 Seeds are provi, d in a glass vial which should be
To correct for the physical decay of fodine-125. the decay factors maintained in a lead vial container for storage. When transporting
at selected days af ter the assay date are shown in the table below. seeds within the hospital premises, an appropriate carr'er utn

oecay chart loome.12s. Hart Life 60 2 Days adequate shielding should be used.

fa'eto All manipulations involving 1-125 Seeds should be carried outDays Facto cars
behind shielding of such size and thickness as will adecuately0' 1 000 36 0 661

| 2 '. 0 977 38 . .0646 shield the operator. DIRECT CONTACT WITH THE SOURCES
4 .095s 40 .0631 SHOULD BE AVOIDED. In addition,1 125 Seeds should be
6 0 933 42 .0617 handled only with forceps, with as much distance as practical
8 .0912 44 .0603 between sourCOs and the operator.1-125 SEEDS SHOULD NOT
@- ; O $ |8 ' ;||8| BE PICKED UP WITH THE HANDS.
14 . 0 851 50 . .0562 1 125 Seeds are NOT sterile when shipped and as such must bei

! 16 . O ti32 52 .0550 sterili2ed with steam (autoclave) or ethylene oxide (EO) bef ore
$ 0 $ !e 0$ implantation. Regardless of the method selected.1-125 Seeds

1 22 .0776 58 . 0 513 should be placed in an adequately shielded container prior to
24 .0759 60 .0501 placement in the sterilization chamber. Manipulation of the seeds
26 . 0 741 62 . 0.490 prior to or following sterilization should be carried out benind
28 .0724 64 .0479 shielding of such size and thickness as will adequately shieid the
b :h6 N. ; operator. In addition,1-125 Seeds should be handled only i ith
34 . 0 676 70 . .0447 forceps, with as much distance as practical between sources and

the operator. Autoclaves should be equipped with traps or other,

! Radiation Protection means to prevent seed loss through the drain hole.
The half value thickness of lead for iodine-12S is 0.025 mm. Thus, a 1-125 Seeds have been designed to withstand normal autoclave
0.25 mm lead sheet will provide > 99% reducticn in exposure- temperature and pressure variations from 121' C at 15 psi to

Actions 138' C at 35 psi.1-125 SEEDS ARE NOT INTENDED TO BE
STERILIZED USING DRY HEAT AND SHOULD NOT BE

l-125 Seeds emit x-rays of 27.4 and 35.5 kev. The clinical efficacy SUBJECTED TO TEMPERATURES AND PRESSURES IN
of the sources derives solely from the interaction of these ionizing EXCESS OF THESE LIMITS (138' C and 35 psi).
radiations with the tissue being treated. 1-125 Seeds should be autoclaved in bulk or individually in
Dose distribution around each individual seed is not isotropic. This appropriate containers of autoclave-compatible materials These
anisotropy snould be included in dose distribution calculations. materials include stainless steel. glass. nylon. and Teflon 1-125
Titanium encapsulation assures good tissue compatibility, and Seeds may also be autoclaved in selected accessories to
togetner with the silver rod, results in a total self-absorption of commerically-available implant tools. Among these accessories
approximately 35%' are the stainless steel cartridge of the Mick app'icator and gun.

and nylon and Teflon tubing used as seed holders with Hensenke
Indications and Scott applicators. When in doubt about the chemicai nature

of these seed holders, either sterilize the materials with ethyleneI-125 Seeds with apparent activities from 0.1 to 1.0 mci are oxide or autoclave a sample of the materials containing dummy
indicated for interststial treatment of tumors which have the seeds before attempting to load with radioactive seeds DO NOT
following characteristics unresectable. !ocalized, slow growth AUTOCLAVEl 125 SEEDS IN PLASTIC TUBING OR OTHERrate, and low to moderate radiosensit'nty. Seeds in this PLASTIC CONTAINERS.apparent activity range may be used to treat superficial,
intrar 'ominal, and intrathoracic in Jrs. Tumors of the head, Although I 125 Seeds have a high structuralintegrity,it is possible.
neck g pancreas. and prost&te (early stages) are commonly through rough handling high temperatures, or crushing. that a

,

| treatw seed could leak or be ruptured. If such a rare occurrence does
| 125 Seeds with total apparent activities greater than 1.0 mci happen. the area should be Closed off, the seeds packaged into a

are indicated for interstitial treatment of tumors which have the sealed CMamet and me area deyamaM NMamaW'

can be confirmed by taking " wipe samples of the immediate areafollowing characteristics, unresectable, localized, and moderate Personnel movement should be controlled to avoid spread of ary
| radiosensitivity These seeds may be used for selected radioactive contamination. Whenever a source is damaged.
| radiation applications as removable implants. personnel working in the area should undergo a thyroid scan toi

I-125 Seeds are indicated to treat residual tumors following assure that tney have not been contaminated by contact. ingestion.
Completion of a course of external radiation therapy. In addition, or inhalation of lodine-125.
recurrent tumors may be implanted with I-125 Seeds.
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"
-125 Seeds h arrier

% 6720
Dsscription indications
1-125 Seeds in Carrier consists of a group of I-125 Seeds (up l-125 Seeds in Carrier is indicated for permanent interstitial
to 20) housed at a fixed distance (0.5 to 1.5 cm center to implantation of selected tumors which are localized, either
center) within a braided, synthetic, absorbable carrier. Tne unresectable or residual after excision of the primary lesion.
1-125 Seeds consist of a welded titanium capsule containing and of low to moderate radiosensitivity.' t 2
iodine-125 absorbed onto eitner anion exchange resin 1-125 Seeds in Carner may be indicated for use concurrentspheres or a silver rod. The carrier material housing the with or at the completion of other treatment modalities, suchI-125 Seed is a synthetic absorbable suture material, #1 as external beam radiation therapy or chemotherapy.Vicryl- (polyglactin 910). Seeds are spaced at the distal 2 to
30 cm of the carrier. from which the core has been removed.
A surgical needle is attacMd to the opposite end. ContraindlCationS

As with other brachytherapy sources, treatment of tumors in
generally poor condition (e.g. ulcerated)is not

Physical Characteristics recommended with I-125 Seeds in Absorbable Carrier.
lodine-125 has a half-life of 60.2 days and decays by
electron capture with the emission of characteristic photons

Warnin9sand Auger electrons. The electrons are absorbed by the
titanium wall of the I-125 Seed. The principal photon 1-125 Seeds in Carner is shipped sterile and must not be

.

resterilized.emissions are 27.4 and 314 kev X-rays and a 35.5 kev
gamma

Precautions
To correct for the physical decay of the lodine-125, the
decay factors at selected days after the assay date are
shown in table below. Preparation for Use

l-125 Seeds in Carrier is radioactive. and appropriate
Decay Chart lodine 125, Half Life 60,2 Days precautions must be taken when handling these devices. All

steps of theimplantation procedure should be planned in
Decay Decay advance to minimize radiation exposure to personnel

Dcys Factor Days Factor consistent with published exposure limits.'
.1.000 36 .0.661 Personnel monitoring is required for individuals working
.0.977 38 .0.646 with I-125 Seeds in Carrier. A film badge or TLD dosimeter- .

4 .0.955 40 .0.631 worn on the body and, for handling, a ring badge will
6 .0.933 42 .0.617 provide adequate monitoring.,

8 .0.912 44 .0.603 Sterile I-125 Seeds in Carrier is contained with;n a stainless
10 .0.891 46 . , , . 0.589 steel shielding ring. This ring is provided in a moisture.
12 .0.871 48 .0.575 resistant foil pouch within a gas permeable bag. The14 .0.851 50 .0.562

-

shielding ring effectively attenuates all radioactivity.
eliminating the need for additional shielding.

20 .0.794 56 .0.525 All manipulations involving I-125 Seeds in Carner should be
22 .0.776 58 .0.513 carried out behind shielding of such size and thickness as
24 .0.759 60 .0.501 will adequately shield the operator. DIRECT CONTACT
26 .0.741 62 .0.490 WITH THE SOURCES SHOULD BE AVOIDED. In addition.
28 .0.724 64 .0.479 |-125 Seeds in Carrier should be handled only with forceps.
30 .0.708 66 .0.468 with as much distance as practical between sources and the
32 .0.692 68 .0.457 operator. Spacing of seeds may be adjusted using forceps

,

34 .0.676 70 .0.447 to manipulate the seeds within the carner. When using
forceps, care must be taken not to crush the seeds.

Radiation Protection Although |-125 Seeds have a high structuralintegnty, it is
The half value thickness of lead for iodine-125 is 0.025 mm. possible, through rough handling, high temperatures. or
Thus, a 0 25 mm lead sheet will provide > 99% reduction in crushing, that a seed could leak or be ruptured. If such a
exposure. rare occurrence does happen. the area should be closed off,

the seeds paakaged into a sealed container, and the area
Actions decontaminated. Decontamination can be confirmed by

taking " wipe" samples of the immediate area. Personnel*

1-125 Seeds emit 27.4 and 31.4 kev X-rays and a 35.5 kev movement should be controlled to avoid spread of anygamma. The clinical efficacy of the sources derives solely ra@ah contannaMn. Wne a swce is magm
from the interaction of these ionizin9 radiations with the personnel working in the area should undergo a thyroidtissue being treated. scan to assure that they have not been contaminated by

e distnbution around each individual seed is not contact, ingestion, or inhalation of lodine-125.
.. . .ropic. This anisotropy should be included in dose
distnbution calculations.
Intramuscular implantation studied in rats show that the Application to Patient
absorption of the carrier in 1 125 Seeds in Carrier is minimal 1-125 Seeds in Carrier should be used only by ind:viduals
until about the 40th postoperative day. Absorption is who are qualified by training and experience in the safe use
esssntially complete between the 60th and 90th day. and handling of radionuclides and whose expenence and

- _ _ _ _ _ _ _ _ - _ _ _
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Medirl Produsts Divisi n/3M () (*

TCAAP .

*
NIw Brighton, Minnesota 55112

I | :

Certification 70 4,9 i

l
lodine 125 Sealed Sources For Medical Uses 1 Sept 1982 |

r

.

Consignee: |

Address:

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

Model Number

Lot Number
L i

l !Quantity t

i

Activity Range (mci)* '

Total Activity (mCl)*

Assay Date

All seeds have passed an x ray inspection test and have passed a leak test showing < 0.005 pCi of
removable $25 |odine activity. No other certification is to be implied.

i

* By "mCl" we mean " apparent activity in millicuries", descriptive of output activity only and not |
the actual millicuries of I 125 contained within the titanium capsule of the I 125 Seed. The actual !
millicuries of I 125 in Seed Models No. 6701 and 6702 is about (1.19)(apparent activity in mCl) and
in Model No. 6711, about (1.54)(apparent activity in mCl).

See the reverse side of this form for information about Seed construction, method of calibration j
and definition of " apparent activity in millicuries", '

i

|

|

|

|
|

|
I

|
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|
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Jusuty Control Date

.
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|** 3M Center
St. Paul, Minnesota 55101
612/733 1110 ,

~

D2C 5 t:1 7 24
November 26, 1980

. . . . .g

F :0N

Joseph Del tiedico
U.S. Nuclear Regulatory Commission
Division of Fuel Cycle and flaterial Safety
Washington, D.C. 20555

Re: Control No. 02783

Dear Mr. Del Medico:

This is in response to your letter of July 25, 1980, regarding |

package inserts for I-125 Seeds. Specifically, this submission '

provides copies of the package inserts for models 6701, 6702,
and 6711, which we have revised and reprinted, as agreed to in
my letters dated June 3 and 16,1980, and our telephone conver-
sation of July 9,1980. |

The package inserts for I-125 Seeds contain the following three
changes from those texts previously submitted.

1. In the PRECAUTIONS section, addition of the following
,

text as paragraph 7 under ' Preparation for Use/ |

Sterilization'.
|

I-125 Seeds should be autoclaved in bulk or
individually in appropriate containers of
autoclave-compatible materials. These materials
include stainless steel, glass, nylon,. and
teflon. 1-125 Seeds may also be autoclaved
in selected accessories to commercially-
available implant tools. Among these
accessories are the stainless steel cartridge
of the liick applicator and gun, and nylon
and teflon tubing used as seed holders with
Henschke and Scott applicators. When in doubt
about the chemical nature of these seed holders,
either sterilize the materials with ethylene
oxide or autoclave a sample of the materials
containing dummy seeds before attempting to
load with radioactive seeds. D0 fl0T AUTOCLAVE
I-125 SEEDS IN PLASTIC TUBING OR OTHER PLASTIC
CONTAINERS.

2. In the first paragraph in the LICEllSIrlG section, addition
of the symbol, R, following 'I-125 Seeds, to indicate
that the phrase is a registered trademark and, hence, the
product distributed only by 3M.

2 3h- P @ Qma%%w..~gM- .-m
-
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JosephDeli9ico O
.- November 26, 1980: -

Page 2

I

3. In the first paragraph in the LICENSING section, revision )
of the phrase ' Group IV of 10 CFR Part 35' (incorrectly i

printed in the original inserts) to ' Group VI of 10 CFR
Part 35'.

1
~

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

Sincerely yours,

!'rUNY
Jacquelyn D. Bush
Sr. Regulatory Compliance Coordinator
Medical Products Division /3ft
3M Center, Bldg.- 230-3-02
St. Paul, Minnesota 55144

JDB :tmf |

|
|
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|-125 Seedt o
-

No.6701 1

D;scription Warnings
1 125 Seeds 6701 consist of a welded titanium capsule containing The 1 125 Seed titanium capsule has excellent corrosion
lodine-125 adsorbed on two anion exchange resin spheres. A resistance, but it is attacked by concentrated hydrochloric acid. |sphirical gold x-ray marker is included, which serves as a means 1-125 Seeds have been designed not to be used in a concentrated i

of visualization on radiographs. hcl environment. |
|

D ' ' 5 'd * *"'' d Precautions I
on ion eachonge o 6 mm gold ocSmm
rma x-ro morner siton. . Preparation for Use/ Sterilization -

p\------ ---- / - taken when handling these sources. All steps of the implantation
( l 125 Seeds are radioactive and appropriate precautions must be

,,-

J | procedure should be planned in advance to minimize radiationo.e mm
[1 __ _ _

W exposure to personnel, consistent with published exposure limits.8
,

j |- Personnel monitoring is required for individuals working with |-125 |
Seeds. A film badge or l'LD dosimeter worn on the body and, for |om :

Physical CN.neristics handling, a ring badge wil! provide adequate detection. |

lodine-125 has a half-life of 60.2 tays and decays by electron 1-125 Seeds are provided in a glass vial which should be )
capture with the emission of characteristic x-rays and Auger maintained in a lead vial container for storage. When transporting

,

eIIctrons. The electrons are absorbed by the titanium wall of the seeds within the hospital premises, an appropriate carrier with
I-125 Seed. The principal radiation emissions are x-rays of 27.4 adequate shielding should be used.
ksV and 35.5 kev. All manipulations involving 1-125 Seeds should be carried out
To correct for the physical decay of lodine-125, the decay factors behind shielding of such size and thickness as will adequately
it s:lected days after the assay date are shown in the table below, shield the operator. DIRECT CONTACT WITH THE SOURCES

SHOULD BE AVOIDED. In addition,1-125 Seeds should be
Decay Chart lodine-125. Half ufe 60.2 0ays handled only with forceps, with as much distance as practical

Days FaYo5 Days Fa7t between sources and the operator.1 125 SEEDS SHOULD NOT |
BE PICKED UP WITH THE HANDS. |0 .. 1.000 36 . . 0.661.

2. . 0.9 77 38 . , 0 646 |.125 Seeds are NOT sterile when shipped and as such must be 1
. ,

4 . 0.955 40 . .0531 sterilized with stew, {a.'toclave) or etnylene oxide (EO) before
'

. . .

10 . . 0.891 46 ,.
k6$ implantation. Regardless of the method selected,1-125 Seeds! :k 2 N'. ' ' '

.

.0.589 should be placed in an adt quately shielded container prior to ,

. ,,, .

12 . . 0.871 48 . . 0.575 placement in the sterilization chamber Manipulation of the seeds |.

14 . 0.s51 50 . . 0.562 prior to or following sterilization should be carried out behind..

16 . . 0.832 52 . . 0.550 Shielding of such size and thickness as will adequately shield the. .

N :. * |k !6 '. $ operator. In addition,1-125 Seeds should be handled only with I
*

|
.

22 . , . 0.776 58 . . 0 513 forceps, with as much distance as practical between sources and
'

.

24 .0.759 60 ,
. 0.501 the operator. Autoclaves should be equipped with traps or other. ..

y; .g y; ,;y means to prevent seed loss through the drain hole..

,

30 . . 0.708 66 . . . 0.468 1.125 Seeds have been designed to withstand normal autoclave i. .

32 . . 0.e92 6a . .. 0.457 temperature and pressure variations from 121* C at 15 psi to j.

34 . . 0.676 70 . . 0.447 138' C at 35 psi.1-125 SEEDS ARE NOT INTENDED TO BE ,. ..

Radiation Protection STERILIZED USING DRY HEAT AND SHOULD NOT BE I

SUBJECTED TO TEMPERATURES AND PRESSURES IN
Tha half value thickness of lead for lodine-1251s 0.025 mm. Thus, a EXCESS OF THESE LIMITS (138' C and 35 psi).
O.25 mm lead sheet will provide > 99% reduction in exposure.

1-125 Seeds should be autoclaved in bulk or individuaHy in
Actions appropriate containe s of autoclave-compatible materials.These

. materials include stainless steel, glass, nylon, and teflon.1-125
l-125 Seeds emit x-rays of 27.4 and 35.5 kev. The clinical efficacy Seeds may also oe autoclaved in selected accessories to
of the sources derives solely from the interaction of these ionizing commerically-available implant tools. Among these accessories
radiat2ns with the tissue bemg treated, are the stainless steel cartridge of the Mick applicator and gun,
Doss cistribution around each individual seed is not isotropic. This and nylon and teflon tubing used as seed holders with Henschke
anisotropy should be included in dose distribution calculations. and Scott applicators. When in doubt about the chemical nature
Titanium encapsulation assures good tissue compatibility and of these seed holders, either sterilize the materials with ethylene |

rzsults in a total self-absorption of approximately 16%. oxide or autoclave a sample of the materials containing dummy
seeds before attempting to load with radioactive seeds. DO NOT |

Indications AUTOCLAVE l-125 SEEDS IN PLASTIC TUBING OR I

OTHER PLASTIC CONTAINERS. !
1 125 Seeds are indicated for interstitial treatment of tumors which
havs tne following characteristics: unresectable, localized, slow Although I-125 Seeds have a high structuralintegrity,it is possible, |
grow'h rate, and low to moderate radiosensitivity. through rough handling, high temperatures or crushing, that a

seed could leak or be ruptured. If such a rare occurrence does
1-125 Seeds may be used to treat superficial, intraabdominal or happen, the area should be closed off, the seeds packaged into amtratnoracic tumors. Tumors of the head, neck, lung, pancreas, sealed container and the area decontaminated. Decontaminations nd prostate (early stages) are commonly treated, can be confirmed by taking " wipe" samples of the immediate area.
1 125 Seeds are indicated to treat residual tumors following Personnel movement should be controlled to avoid spread of any
compietion of a course of external radiation therapy. in addition, radioactive contamination. Whenever a source is damaged,
rscur ent tumors may be implanted with I.125 Seeds. personnel working in the area should undergo a thyroid scan to

assure that they have not been contaminated by contact, ingestion,
Contraindications or inhaiation of iodine-125.
As witn other brachytherapy sources, treatment of tumors in
gtnerally poor condition (eg, ulcerated) is not recommended with
l 125 Seeds.'*



l-125 Seeds should ba us;d only by ind(g t
DoSaga and AfginiStretion

'

1 Applicitisn t2 P '

fals who ars quilifitd Ths total activity c( )5 Seeds requirsd for any givsn treatmtnt
by training and sxperiinc3 in tha saf a usund hindling of d spinds upon thFw.nor volums End th3 previous radiation history

.- radionuchdts and whoso sxp;riIncs and training hivs bisn of tha tumor sita. Established prictics'should bs followid for ths -
approved by the appropriate governmental agency authorized to calculation of the total activity to be implanted, the proper
lictnse the use of radionuclides. placement of the sources within the tissue, and the evaluation of
Radiaton detection equipment, capable of detecting 30 kev the radiation dose distribution achieved.
x-rays, should be available whenever 1-125 Seeds are being Dose distribution around each individual seed is not isotropic.8
hand'ed. The seeds are quite small and it may be difficult to locate This anisotropy should be considered in dose distribution
a dropped seed visually. calculations.
All practical physical protection should be provided during the lodine-125 has a 60.2 d&y half-life. Decay corrections must be
implantation procedure. Frequently, however, protective barriers made in order to properly calculate the activity of the seeds on the
are cct practical in the surgery, in this circumstance, operators day they are implanted,
must rely upon distance and speed to minimize radiation
exposure.* DireClionS for Use

Treatment of Patient 1 125 Seeds will pass through a No.17 gauge needle. Most
All patents should be informed of the nature of I-125 Seed implants have been performed with af terloading techniques using

an inserter attached to hollow needles. Several devices areimplants and the expected period of time during which radiation
preca utions will be necessary. Patients, their close associates, available for this purpose. Individual seeds may be implanted
and associated medical personnel should be instructed in the using the Scott. Mick and Henschke applicators designed for this
necessary radiation safety procedures required for someone who purpose. The Royal Marsden Gold Grain gun will not accept 1-125

Seeds.has received an 1 125 Seed implant. Guidelines for necessary
precautions have been established by National Council on How SuEE edli
Radiabon Protection and Measurements and are detailed in
NCRP Reports.8 t * b ' l-125 Seeds are available with an activity per seed of 0.10 to 1.00
All patents should be advised of the possibility that, during a mci comp (nominal 0.55 mci comp.). The product is supplied as
course of treatment, one or more 1-125 Seeds might slough off a group of seeds with an assay within a stated range on the assay
and t:ecome detached as a tumor regresses and becomes date. l-125 Seeds with an activity to 40 mci comp, are available

upon special request for use as calibration check sources.smaller. Under these circumstances, any bandages or linens i

whicn come into contact with the site of the implant should be 1-125 Seecs are packaged in a screw-cap,1-dram glass vial, which I

scrut.nized for small metalhc seeds (% of an inch long). Patients is labeled to indicate the isotope, amount of activity, activity range I

shou'd be advised that, whenever seeds are found, they should and the assay date. Any discrepancy between the number of seeds i
be p c<ed up with a spoon and placed in a jar or other container, listed on the certification sheet accompanying the order and the |
and piaced in an inaccessible area in the home. The radiation number contained in the vial (s) should be reported to 3M within 24 I

center should be notihed of such an event as soon as possible hours of receipt of the shipment. The vialis contained in alead pig
after 1s occurrence, which is labeled to provide the same information, as well as the

number of seeds therein and precautionary regulatory statementsAccountability / Disposal pertaining to licensing of the product,
lodire-125 is an accountable radioactive material.1-125 Seeds 1-125 Seeds are NOT sterile when sh.ipped.shou!d, therefore, be strictly controlled and stored in a locked safe.
If any significant material cannot be accounted for, theloss must LICenSinObe reoorted to the appropriate federal or state licensing agency.
Whar disposalis indicated,1-125 Seeds should be transferred to Comm,eed[are licensed by the U.S. Nuclear Regulatory

I5S
ission for distribution to persons hcensed pursuant to $$an at.tnorized radioactive waste disposal agency.1-125 Seeds 35.14 and 35.100 Group VI of 10 CFR Part 35 or under equivalent

shou'd never be disposed of in normal waste. hcensesof AgreementStates.
An 1 125 Seed disposal suvice is provided by 3M Radiation

Federallaw restricts this device to sale bY or on the order of aTh:rapy Products. Customers wishing to dispose of I-125 Seeds in physician.this r anner must contact the 3M Company for approval and
sp:cific shipping container and forms.
Mattnal approved for return must comply with Department of
Transportation regulations (49 CFR, Parts 171,177) regarding ,"#""*" ,

-
, , , , ,, ,,,, , ,

packaging and labeling. Shipments sre to be directed to. m ,gis
3M/Padiation Therapy Products, TCAAP Building 590, New 2. Nc AP Report No. 37. NCAP Pudacanon. P o. Bo= 30i f $. Washmoton. DC 20014
Brighton. Minnesota,55112. 3 NcaP n. cort No. 4o NenP Pum.canoa. P o. sea soirs. waampon. Dc 200i4

Leak Testing 4 NcnP n. Pori No 4i. NcaP Pum.caea. P o. so 3oirs. waa.croa. Dc rooi.
NRC regulations (10 CFR 35.14) describe requirements for leak 5 NCAP Report No 44 NC AP Puchcahon, P o. Bon 3ot75, wasaingtoa. DC 200 t4

testirrg radioactive sources. e NcRP Report No 49 NCRP PuDhcanon. P o Bos 30iTS, washington. DC 200i4

l 125 Seeds that retain clinical utility for periods of more than six i scanoa. c m. pea,anene meerentim ta.<apy us.ng io. wegy aad ions esit h'* <so'noa souren
mo,%*s must be tested at intervals of six months or less as defined d**'c*a dov'a*' o'80*"9*'o'opr M5 4 48%.157 '6'

in NRC regulations.1-125 Seeds are leak tested prior to shipment a Lmo.c Procadmos otPourra sneeranone conswence on u d.c.ipays,ca otta.a.caneca.
Jw. areand *ne results are shown on the shipment identification papers

that accompany each shipment.1-125 Seeds having a nominal 8 Aad**oaAL Do*'**'y a'in i tas to be pubushed Presented at internanoaa:Enoccut'eenerapy
unng msun Aasen.suu so.Je 2. urs

activity of 0.55 mCl comp. will decay in 180 days and will not
tcquire leak testing by the user.

Adverse Reactions
No acverse reactions involving 1-125 Seeds have been reported.

f.80

Medical Products Division /3M ,

225-5S 3M Center
St. Paul. MN 55144

- - _ _ _ _ _ _ _ - _ _ _ _ _ _ .___ - . _ _
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Nos 6702

D:scription Warnings
1 125 Seeds 6702 consist of a welded titanium capsule containing The 1 125 Seed titanium capsule has excellent corrosion
todine-125 adsorbed on anion exchange resin spheres. resistance, but it is attacked by concentrated hydrochloric acid,

l.125 Seeds have been designed not to be used in a concentrated
hcl environment.

1 m em

'" L* "" " * " " , 5 "'" Precautions,,

Preparation for Use/ Sterilization
h N /

' taken when handling these sources. All steps of the implantation
I.125 Seeds are radioactive and appropriate precautions must be

' -
,

/ h 'J,k procedure should be planned in advance to minimize radiationo.8 mm
9 * exposure to personnel, consistent with published exposure limits.8.

_ __

,

{ |c
Personnel monitoring is required for individuals working with I.125
Seeds. A film badge or TLD dosimeter worn on the body and, for

. 4.ti mm 1

handling, a ring badge will provide adequate detection.
Physical Characteristics 1 125 Seeds are provided in a glass vial which should be

lodine-125 has a half-life of 60.2 days and decays by electron maintained in a lead vial container for storage. When transporting
capture with the emission of characteristic'x-rays and Auger seeds within the hospital premises, an appropriate carrier with
electrons. The electrons are absorbed by the titanium wall of the adequate shielding should be used,
of tha 1 125 Seed. The principal radiation emissions are x-rays of All manipulations involving 1 125 Seeds should be carried out
27.4 kev and 35.5 kev, behind shielding of such size and thickr.ess as will adequately
To correct for the physical decay of lodine.125, the decay factors shield the operator. DIRECT CONTACT WITH THE SOURCES
at sr6ected days after the assay date are shown in the table below. SHOULD BE AVOIDED.In addition,l.125 Seeds should be

handled only with forceps, with as much distance as practicalDecay chart 'odine 125, Hait ute 60.2 Days
o , cay o. cay between sources and the operator.1 125 SEEDS SHOULD NOT

Days Factor Days w BE PICKED UP WITH THE HANDS.
0. . 1.000 36 . . 0.661 1 125 Seeds are NOT sterile when shipped and as such must be.

2. . 38 , , sterilized with steam (autoclave) or ethylene oxide (EO) before
s: 0:933 42:* ' I * .' 0'617 implantation. Regardless of the method selected,l.125 Seeds
a . 0.912 44 .0.603 should be placed in an adequately shielded container prior to

. ..

10 . .0.891 46 . . . . , , . 0.589 placement in the sterilfZation chamber. Manipulation of the seeds.

12 . . 0.871 48 , , 0.575 prior to or following sterilization should be carried out behind.. . .

y'
- @0I813 $' - @:537

shielding of such size and thickness as will adequately shield the
is 54 0 operator,in addition,1 125 Seeds should be handled only with

.

20 . . 0.794 56 , . 0.525 forceps, with as much distance as practical between sources and
22 , . 0.776 s8 .0513 the operator. Autoclaves should be equipped with traps or other, ..

y; . y 60 means to prevent seed loss through the drain hole.O.

29 . . 0.724 64 . . . . . , 0.479 1 125 Seeds have been designed to withstand normal autoclave
30 . . 0.708 Go . . . 0.468 temperature and pressure variations from 121' C at 15 psi to
32 , . 0.692 68 . . . 0.457 138' C at 35 psi.l.125 SEEDS ARE NOT INTENDED TO BE. .

34 . 0 676 70 . . . . 0.447 STERILIZED USING DRY HEAT AND SHOULD NOT BE
Radiation Protection SUBJECTED TO TEMPERATURES AND PRESSURES IN

EXCESS OF THESE LIMITS (138' C and 35 psi).Tha half value thickness of lead for lodine-125 is 0.025 mm. Thus, a
0.25 mm lead sheet will provide > 99% reduction in exposure. 1 125 Seeds should be autoclaved in bulk or individually in

appropriate containers of autoclave. compatible materials. These
Actions materiais include stainless steel, glass, nylon, and tefion. l.125

Seeds may also be autoclaved in selected accessories to
1 125 Seeds emit x rays of 27.4 and 35.5 kev. The clinical efficacy commerically-available implant tools. Among these accessories
of the sources derives solely from the interaction of theseionizing are the stainless steel cartridge of the Mick applicator and gun,
radiations with the tissue being treated * and nylon and teflon tubing used as seed holders with Henschke
Doss cistribution around each individual seed is not isotropic. This and Scott applicators. When in doubt about the chemical nature
tnisotropy should be included in dose distribution calculations, of these seed holders, either sterilize the materials with ethylene
Titanium encapsulation assures good tissue compatibility and oxide or autoclave a sample of the materials containing dummy
rssutts in a total self absorption of approximately 16%, seeds before attempting to load with radioactive seeds. DO NOT

AUTOCLAVE I.125 SEEDS IN PLASTIC TUBING OR
Indications OTHER PLASTIC CONTAINERS.

l.125 Seeds are indicated for interstitial treatment of tumors which Although I.125 Seeds have a high structuralintegrity, it is possible,
have the following characteristics: unresectable, localized, and through rough handling, high temperatures or crushing, that a
moderate radiosensitivity, seed could leak or be ruptured. If such a rare occurrence does

happen, the area should be closed off, th
sealed container and the area decontam,e seeds packaged into a1 125 Seeds may be bsed for selected radiation applications as inated. Decontamination

remova ble implants. can be confirmed by taking " wipe'' samples of the immediate area.
l.125 Seeds are indicated to treat residual tumors following Personnel movement should be controlled to avoid spread of any
completion of a course of external radiation therapy,in addition, radioactive contamination. Whenever a source is damaged.
recurrent tumors may be implanted with 1 125 Seeds. personnel working in the area should undergo a thyroid scan to

assure that they have not been contaminated by contact, ingestion,
Contra. d.in ications or inhalation of iodine.125.
As we other brachytherapy sources, treatment of tumors in
Osnerally poor condition (eg, ulcerated)is not recommended with
I-125 Seeds.'

_ _ _ _ _ _ _ _ _ - _ - - - _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ - . . - _ - _ _ _ _ _
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Applic tbntoP7N Dosagund inistration j

- ~

l.125 Seeds should bo used cnly by indiUls who ara quilifiId Th3 total tctivity o 5 Suds requir:d for any givin tr:1tmznt -

by trairung and sxperi:nco in th3 saf 3 bse End handling of dip:nds upon th's tumor volums tnd thi pr;vious radW '.istory ;

** radionuchdes and whose experience and training have been of the tumor site. Established practice'should be followed for the
atpproved by the appropriate governmental agency authorized to calculation of the total activity to be implanted, the propter
licInse the use of radionuclides. placement of the sources within the tissue, and the evaluation of
Radiauon detection equipment, capable of detecting 30 kev the radiation dose distribution achieved.
x. rays. should be available whenever I-125 Seeds are being Dose distribution around each individual seed is not isotropic.8
hand;ed. The seeds are quite small and it may be difficult to locate This anisotropy should be considerod in dose distribution
a drocoed seed visually. calculations.
All prxtical physical protection should be provided during the lodine-125 has a 60.2 day half-life. Decay corrections must be
impiar tstion procedure. Frequently, however, protes 'ive barriers made in order to properly calculate the activity of the seeds on the
are net practicalin the surgery. In this circumstance, s )erators day they are implanted,
must rely upon distance and speed to minimize radiation
exposure.2 Directions for Use

Treatment of Patient 1-125 Seeds will pass through a No.17 gauge needle. Most
All patents should beinformed of the nature ofI-125 Seed implants have been performed with afterloading techniques using
impl r ts and ti.e expected period of time during which radiation an inserter attached to hollow needles.
precactons will be necessary. Patients, their close associates and
associated medical personnel should be instructed in the How Supplied
nicassary radiation safety procedures required for someone who 1-125 Seeds are available with an activity per seed of 0.10 to 40
has received an 1-125 Seed implant. Guidelines for necessary mci comp. The product is supplied as a group of seeds with an
precautions have been established by National Council on assay within a stated range on the assay date.

" d Measurements and are detailed in
C P Report * 1-125 Seeds are packaged in a screw-cap,1. dram glass vial, which

is labeled to indicate the isotope, amount of activity, activity range
All pacents should be advised of the possibility that, during a and the assay date. Any discrepancy between the number of seeds
course of treatment, one or more 1-125 Seeds might slough off listed on the certification sheet accompanying the order and the
and become detached as a tumor regresses and becomes number contained in the vial (s) should be reported to 3M within 24
smaller. Under these circumstances, any bandages or linens hours of receipt of the shipment. The vialis contained in a lead pig
which come into contact with the site of the implant should be which is labeled to provide the same information, as well as the
scrutirnzed for small metalhc seeds (% of an inch long). Patients number of seeds therein and precautionary regulatory statements
shoulc De advised that whenever seeds are found, they should be pertaining to licensing of the product.
picked up with a spoon and placed in a jar or other container, and
placed in an inaccessible area in the home. The radiation center 1-125 Seeds are NOT sterile when shipped.
should be notified of such an event as soon as possible af ter its L icensingoccurrence.

Accountability / Disposal 1-125 Seedd''are licensed by the U.S. Nuclear Regulatory
Commission for distribution to persons licensed pursuant to @@

lodine-125 is an accountable radioactive material. l.125 Seeds 35.14 and 35.100 Group VI of 10 CFR Part 35 or under equivalent
shoulc therefore, be strictly controlled and stored in a locked safe. licensesof AgreementStates.
If any synsficant material cannot be accounted for, the loss must
be reported to the appropriate federal or state licensing agency. Federallaw restricts this device to sale by or on the order of a

physician,When disposalis indicated,1-125 Seeds should be transferred to
an aumorized radioactive waste disposal agency.1-125 Seeds
should never be c'isposed of in normal waste.

,,,_
An 1-125 Seed disposal service is provided by 3M Radiation

, ,,,,,,, 33, ,, y,,,3,,, ,,,,,,,,,,,, ,,,,,,,,,, eor. N ein.no se.. ices o,cu p. inc . Action.Thera y Products. Customers wishing to dispose of I-125 Seeds in u4.,975
this manner must contact the 3M Company Ior approval and 2. NcRP Report No. 3r. NCRP Pu% canon. P o Sos 30175. wasnengton. Oc 20014
spscifc shipping container and forms. 3. NcAP Report No. 40. NCRP Pupcat>on. P o Bou 301r5, Wun ngton. 0c 20014
Matar al approved for return must comply with Department of NcRP R.pon No 41. NcRP Pupcam. P o. Bon 30 t r5. wunmgion. Dc 200ie4

Transportation regulations (49 CFR, Parts 171-177) regarding s. NcRP R. port No. 4e scRP Pumca.on. P o so.30tts war ngion.oc 200i4
packaging and labeling. Shipments are to be directed to:

e NcRP Report No. 49 NCRP Pupcanon. P o Boa 301r5, wunencon. DC 200143M/ Radiation Therapy Products, TCAAP Building 590, New
7, , , _ , , , , ,, ,_,Brighton, Minnesota,55112. a n,,,,c,yoo,ng o, Ro.,y,,no,og, io, i o m,. ,3 7 i .4

Leak Testing a tmg.cproc amo,onourmrareamnecom.a.ne.on u.s<aPnr e on cmea.
' " * " ' 'NRC regulations (10 CFR 35.14) describe requirements for leak
* ^^d""* '"'''""*"#5'*****""*"**""""*"*"'""***"****testing radioactive sources * Meeteg LAC /USC.'Los Angees, June 30. Jury 2.1978

1 125 Seeds that retain clinical utility for periods of more than six
montr s must be tested at intervals of six months or less as defined
in NPC regulations.1-125 Seeds are leak tested prior to shipment I

and tPe results are shown on the shipment identification papers j
that accompany each shipment. |

Adverse Reactions
No acverse reactions involving I-125 Seeds have been reported.

.
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Contraindications
As with other brachytherapy sources. treatment of tumors in

DISCription generally poor condition (e.g. ulcerated)is not recommended with
| 125 Seeds 6711 consist of a welded titanium capsule containing 1-125 Seeds.'

iodins-125 adsorb,ed ont,o a silver rod. Warningsg.;23 , ,,,s.

en siwer rod o.Os m* The 1-125 Seed titanium capsule has excellent corrosion
resistance, but it is attacked by concentrated hydrochloric acid. |M *** *

} N / 1-125 Seeds have been designed not to be used in a concentrated |
- x .13 I hcl environment. I

(' * * * #**,p Precautions
(

~

k Preparation for Use/ Sterilization
~ 30** ' l-125 Seeds are radioactive. and appropriate precautions must be

: 4.s mm = taken when handling these sources. All steps of the implantation
Physical Characteristics procedure should be planned in advance to minimize radiation

todine-125 has a half-life of 60.2 days and decays by electron exposure to personnel consistent with published exposure limits.*
capture with the emission of characteristic x-rays and Auger Personnel monitoring is required for individuals working with I-125
el;ctrons. The electrons are absorbed by the titanium wall of the Seeds. A film badge or TLD dosimeter worn on the body and, for
1-125 Seed. The principal radiation emissions are x-rays of 27.4 handling, a ring badge will provide adequate monitoring.
ksV and 35.5 kev. 1-125 Seeds are provided in a glass vial which should be |
To correct for the physical decay of lodine-125, the decay factors maintained in a lead vial container for storage. When transporting
at s lected days after the assay date are shown in the table below. seeds within the hospital premises, an appropriate carrier with

Decay cnart todme-125, Hait ufe 60.2 Days adequate shielding should be used.
0***Y D'**Y All manipulations involving 1-125 Seeds should be carried outDays Factor oays Factor g ggg

.". O 955'N| $|'| C .|$0$
shield the operator. DIRECT CONTACT WITH THE SOURCES|' " " ' "

4| 40 0.63: SHOULD BE AVOIDED. In addition,1 125 Seeds should be
.

6. . 0.933 42 . . 0.617 handled only with forceps, with as much distance as practical. .

8. . 0.912 44 .0603 between sources and the operator.1-125 SEEDS SHOULD NOT. ..

'j ; ;@ j;, Q BE PICKED UP WITH THE HANDS.- -

, , ,

14 . . 0.e51 50 . . . 0.562 1-125 Seeds are NOT sterile when shipped and as such must be. . .... .

16 . .0.s32 s2 . . .. 0.550 sterilized with steam (autoclave) or ethylene oxide (EO) before.. . . .

is . . 0.813 s4 . . 0 537 Implantation. Regardless of the method selected.1-125 Seeds. .

!!|.. .|k N| ..''"'..'ks should be placed in an adequately shielded container prior to*

24 ; . 0.759 60 ..
.

placementin the sterilization chamber Manipulation of the seeds.0.501. .. .. ...

26 . . 0.741 62 . . . . 0.490 prior to or following sterilization should be carried out behind. .. ..

25 . . 0.724 64 .. 0.479 shielding of such size and thickness as will adequately shield the. ....... .

30 . . . 0.70s es . . . 0.46a operator, in addition.1-125 Seeds should be handled only with. . .... .

. ' .'.... . ' " . ' . ' ". | forceps, with as much distance as practical between sources and*

.

the operator. Autoclaves should be equipped with traps or other
Radiation Protection means to prevent seed loss through the drain hole.

Th3 half value thickness of lead for lodine-1251s 0.025 mm. Thus, a I-125 Seeds have been designed to withstand normal autoclave
0.25 mm lead sheet will provide > 99% reduction in exposure. temperature and pressure variations from 121* C at 15 psi to

138* C at 35 psi.l.125 SEEDS ARE NOT INTENDED TO BE
Actions STERILIZED USING DRY HEAT AND SHOULD NOT BE
l 125 Seeds emit x-rays of 27.4 and 35.5 kev. The clinical efficacy SUBJECTED TO TEMPERATURES AND PRESSURES IN
of tha sources derives solely from the interaction of theseIonizing EXCESS OF THESE LIMITS (138' C and 35 psi).
radiitions with the tissue being treated. 1 125 Seeds should be autoclaved in bulk or individually in
Dosa distribution around each individual seed is not isotropic. This appropriate containers of autoclave-compatible materials. These
anisotropy should be included in dose distribution calculations, materials include stainless steel, glass, nylon, and teflon.1-125

Seeds may also be autoclaved in selected accessories toTitanium encapsulation assures good tissue compatibility, and commerically availableimplant tools. Among these accessoriestogsther with the silver rod, results in a total self absorption of are the stainless steel cartridge of the Mick applicator and gun,approximately 35''s and nylon and teflon tubing used as seed holders with Henschke

indicadons and Scott applicators. Wnen in doubt about the chemical nature
of these seed holders, either sterilize the materials with ethylene

l-t25 Seeds with activities from 0.1 to 1.0 MCI comp, are indicated oxide or autoclave a sample of the materials containing dummy
for interstitial treatment of tumors which have the following seeds before attempting to load with radioactive seeds, DO NOT
characteristics: unresectable, localized, slow grcwth rate, and low AUTOCLAVE l 125 SEEDS IN PLASTIC TUBING OR
to moderate radiosensitivity. Seeds in this activity range may be OTHER PLASTIC CONTAINERS.
us:d to treat superficial, intraabdominal, and intrathoracic tumors. Although I-125 Seeds have a high structuralintegrity. it is possible,Tumors of the head, neck, lung, pancreas, and prostate (early through rough handling, high temperatures, or crushing, that astIges) are commonly treated. seed could leak or be ruptured, if such a rare occurrence does
1-125 Seeds with activities greater than 1.0 mCl comp are happen, the area should be closed off, the seeds packaged into a .
indicated for interstitial treatment of tumors which have the sealed container, and the area decontaminated. Decontamination
following characteristics: unresectable, localized, and moderate can be confirmed by taking " wipe" samples of the immediate area.
radiosensitivity. These seeds may be used for selected radiation Personnel movement should be controlled to avoid spread of any
rpplications as removable implants. radioactive contamination. Whenever a source is damaged,
1-125 Seeds are indicated to treat residual tumors following personnel working in the area should undergo a thyroid scan to
completion of a course of external radiation therapy. In addition, assure that they have not been contaminated by contact, ingestion,
recurrent tumors may be implanted with I-125 Seeds. or inhalation of lodine-125.

.
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D stg3cnd Agnistraticn
. .

Applicati:;n to P; .

1 125 Sxds should t>e used only by individuals who tro qu1lifi:d The total activity of I .25 Sxds rcquircd for any givzn trutmtnt
* by training and experi:ncsin th] sif 3 us) and hIndling of d:ptnds upon ths tumor volums and tha privious ridittion history-*

radionuclides and whose experience and training have been of the tumor site. Established practice'should be followed for the
tpproved by the appropriate governmental agency authorized to calculation of the total activity to be implanted, the proper
lic:nse the use of radionuclides. placement of the sources within the tissue, and the evaluation of

the radiation dose distribution achieved,Radiation detection equipment capable of detecting 30 kev x-rays,
should be available whenever 1-125 Seeds are being handled. The Dose distribution around each individual seed is not isotropic.:
suds are quite small, and it may be difficult to locate a dropped This anisotropy should be included in dose distribution
sisd visually. calculations.
All practical physical protection should be provided during the lodine-125 has a 60.2 day half-life. Decay corrections must be
implantation procedure. Frequently, however, protective barriers made in order to properly calculate the activity of the seeds on the
ara not practical in the surgery, in this circumstance, operators day they are implanted.
must rely upon distance and speed to^ minimize radiation
exposure.: Directions for Use

Treatment of Patient 1-125 Seeds will pass through a No.17 gauge needle. Most
All patients should be informed of the nature of I-125 Seed implants have been performed with afterloading techniques using

an inserter attached to hollow needles. Several devices areimplants and the expected period of time during which radiation
precautions will be necesJary. Patients, their close associates and manufactured for this purpose. Individual seeds may be implanted
associated medical personnel should be instructed in the using the Scott, Mick, and Henschke applicators designed for this
nicsssary radiation safety procedures required for someone who purpose. The Royal Marsden Gold Grain gun will not accept 1-125
his received an 1-125 Seed implant. Guidelines for necessary Seeds.
precautions have been established by National Council on
Radiation Drotection and Measurements and are detailed in How Suppl. die

NCRPAL*5* l-125 Seeds, model 6711, are available with an activity per seed of !

All patients should be advised of the possibility that, during a 0.10 to 40 mci comp. The product is supplied as a group of seeds

course of treatment, one or more 1-125 Seeds might slough off with an assay within a stated range on the assay date.
,

and become detached as a tumor regresses and becomes 1-125 Seeds are packaged in a screw-cap,1. dram glass vial, which |
smaller. Under these circumstances, any bandages or linens is labeled to indicate the isotope, amount of activity, activity range, j
which come into contact with the site of the implant should be and the assay date. Any discrepancy t stween the number of seeds i

!scrutinized for small metallic seeds (% of an inch long). Patients listed on the certification sheet accompan',ing the order and the
should be advised that whenever seeds are found, they should be number contained in the vial (s) should be reported to 3M within 24
picked up with a spoon and placed in a jar or other container, and hours of receipt of the shipment. The vialis contained in a lead pig
placed in an inaccessible area in the home. The radiation center which is labeled to provide the same information, as well as the
should be notified of such an event as soon as possible after its number of seeds therein and precautionary regulatory statements
occurrence. pertaining to licensing of the product.

Accountability / Disposal 1.125 Seeds are NOT sterile when shipped. |
lodine-125 is an accountable radioactive material.1 125 Seeds
should, therefore, be strictly controlled and stored in a locked safe. l.lCenSillg ]

;

if any s,gnificant material cannot be accounted for, the loss must 1-125 Seeds'are licensed by the U.S. Nuclear Regulatory ]be recorted to the federal or state licensing agency. Commission for distribution to persons licensed pursuant to @$ j

Whvi disoosalis indicated,1-125 Seeds should be transferred to 35.14 and 35.100 Group VI of 10 CFR Part 35 or under equivalent
an authorized radioactive waste disposal agency,1-125 Seeds licenses of Agreement States,
should never be disposed of in normal waste. Federallaw restricts this device to sale by or on the order of a ,

An 1-125 Seed disposal service is provided by 3M Radiation physician. ]
Th;rapy Products. Customers wishing to dispose of I-125 Seeds in j
this manner must contact the 3M Company for approval and |
sptcihc shipping container and forms. R.ew.aca

'

Mattrial approved for return must comply with Department of t Hd''... s. u o.. .o n.aonoom er ne.rint,.ier.caren.r.py Pubhsheng sciences Group. inc., )
^**" "^ '''*Transportation regulations (49 CFR Parts 171-177) regarding i
2 NCM R pet Na 31. NCWubhcnonof o 8m M175, Wan,ngton. D C. 20014

{packaging and labeling. Shipments are to be directed to:
3M/ Radiation Therapy Products, TCAAP Building 590, New 3 NCM Report Na 40. NCRP Pubhcmons, P o. 80s 30175, Wunegte. D C.,20014 '

4 Ncp R.oort No 4 r Ncp Pubhcnons. P.o. Be 30175. Wunegton. D C. 20014.Brighton, Minnesota, 55112.
Leak Testing 5"C""**'"*'8"C"'"b"***"*>"8""''5*""'",.. e,2* t 4. !

*"C"**"'"*''"C""""**"*"'# " " " ' ' * * " " * " ' * - C' 8"' 'NRC regulations (10 CFR 35.14) describe requirements for leak
r sc. m .t. 4.ec,a avin.iomaanie=,y voa. tos No i cteesi. pp ist.is4testing radioactive sources.

N.',"ibs
'"' " " ' * " ' * * ~ * " ' * " " * * " ' ' ' " ' '

|-125 Seeds that retain clinical utility for periods of more than six ;

montns must be leak tested at intervals of six months or less as , 4 ,,,, t ta. p, un.o p, . .,,ni ,.. .., goo,,,,,emewy u.eao. lac rusc.

defined in NRC regulations. Los Aao.i . sewers-rr2 ire

1-125 Seeds are leak tested prior to shipment and the results are
shown on the shipment identification papers that accompany each
shipment.1-125 Seeds having a nominal activity of 0.55 mci comp.

iwill decay to 0.07 mCiin 180 days and will not require leak testing
!by the user.
!

Adverse Reactions
No adverse reactions involving 1-125 Seeds have been reported.

7 80 )

Medical Products Division /3M i
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Medical Products Division!3M

3M Conter.

| St. Paul, Minnesota 55101'

612/733 1110

June 3,1980

|
|

| U. S. Nuclear Regulatory Commission
| NMSS

Materials Certification and Procedures Branch
; Washing ton, D.C. 20555
| Attention: Earl G. Wright

Re: Materials License No. 22-00057-59MD, Amendnent No. 02
3M Submissions to NRC dated February 8,1980; April 18,

1980; and May 8, 1980

Dear Mr. Wright:
1

This letter is in response to our telephone conversation of |

yesterday, during whigh we discussed the sterilization condi-tions for I-125 Seeds and other concerns pertaining to seed
construction. Specifically, this submission provides addi-
tional information in support of our pending license amendment
application for distribution of the model 6711 I-125 Seed. |

|
In an effort to prevent the reoccurrence of a recent misuse
incident involving I-125 Seeds, 3M is preparing to revise the
package insert for the model 6711 seed, as we agreed during
our discussion. The following text will be added to the
PRECAUTIONS section, as paragraph 7 under ' Preparation for
Use/ Sterilization" (page 25 of the February 8 submission).

I-125 Seeds should be autoclaved in bulk or indi-
vidually in appropriate containers of autoclave-
compatible materials. lhese materials include
stainless steel, glass, nylon, and teflon. I-125
Seeds may also be autoclaved in selected acces-
sories to commercially-available implant tools.
Among these accessories are the stainless steel
cartridge of the Mick applicator and gun, and
nylon and teflon tubing used as seed holders with
Henschke and Scott applicators. When in doubt
about the chenical nature of these seed holders,

| either sterilize the materials with ethylene oxide
i or autoclave a sample of the materials containing

dummy seeds before attempting to load with radio-
active seeds. DO NOT AUTOCLAVE I-125 SEEDS IN
PLASTIC TUBING OR OTHER PLASTIC CONTAINERS.

:

Y 70 huts 7 /6pg
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Earl G. Wright
June 3, 1980.

*

Page 2

Similarly, this text will be added to the existing package
inserts for I-125 Seeds, models 6701 and 6702, currently being
distributed.

As you requested, I am enclosing fran our files copies of instruc-
tions for use of the Mick I-125 Gun, Mick Applicator, and Henschke
Applicator. In addition, a reprint of an article entitled Rapid
Injector for Pennanent Radioactive Implantation describes gener-
ally the use of the Scott applicator,i

We would appreciate your expeditious review of this submission.
If you have any questions regarding infonnation presented herein,
please feel free to contact me (612/733-6421).

,

Sincerely yours,-

f4'!N,4s/ k k'th;

Jacquelyn D. Bush
i Sr. Regulatory Compliance Coordinator

Medical Products Division /3M
3M Center, 230-3
St. Paul, Minnesota 55144

JDB:
Enclosures: 5

1
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6 PERMANENTIMPLANT INSTRUMENTS
*Long experience in the field of permanent interstitial implantation, our personal contact with today's leading radiologists, and our
combined technical knowledge, have produced a line of the finest quality instruments, successfully utilized throughout the United
States. Canada. Mexico. South America, Europe and the Far East.

All unplantation techniques are based on the afterloading principle- needles are inserted into the tumor first and seeds, with the
aid of an instrument, accurately placed or spaced in any area. Thus, since seeds are handled at a distance, exposure to hands is
reduced.

All our instruments are sold in an attractive wooden case containing a stainless steel tray for Aterilisation, and we provide a yearly
mantonance program for all our permanent interstitial Instruments, keeping them clean, attractive and in excellent operatingcondition.

HENSCHKE PERMANENT INTERSTITIAL IMPLANT INSTRUMENT #6501 -

e singleseedtransfer
e lightwelght

Q e suitable for 1881,828Rn r *81u '
e durableconstructiong- ~-

T-

s
'~

,- , ; _ ;__ , e allstainlesssteel
{ ''''

'

e easycleaning
rapid exchange of needlea

accurate [etraction due to ratched mechanisme

maximum seeds per needle = 12a

1-125 GUN #7203

suitable for all types ofimplants 'e

accurate placement of seeds up to 12 cme

o consecutiveinsertionofseeds
g e easy and accurate retraction of needle

due to trigger mechanism
e easyexchangeof needles
e steady control over instrument due to excellent grip

rugged constructione
j

e easycleaning
|e minimum exposure due to high density material used in
!magazine and magazine holder

MICK APPLICATOR ;;:7308
,

1

e lightweight
e easy handling due to simplicity of instrument
e quick exchange of needles without removal of magazinog k e suitable for single seed or superficialimplants

,

#. . -- e idealforimplantsof theprostate"

e fastinsertionof seeds
accurate placement of seeds up to 12 cme

rugged constructione

e easycleaning

.|
LOADING ACCESSORIES
e c7508 L-BLOCK a protective lightweight barrier with lead glass

n7509 V-BLOCK for easy loading of cartridgese

. 7605 l 125 CARRIER for carrying prelo'aded nylon tubes in protective chrome-plated container
For further information, please write to:

|

FHM Mi dio-fhniasr Iristrammis, Im.
.

.

tjjN2 1470 Outlook Avenue, Bronx, N.Y.10465 'l E
U'

(212) 597 3999 f..cw.

im,

- - _
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Permanent InterstitialImplant Set !
;
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i\ rmanent implants have in the past foundtheir principal indication in pallia-
tive cancer treatment. Ilowever, with the improved implantation techniques
and new radioisotope sources, they arciming used moreandmore for curative

> therapy an well.

As the first step, unloaded, hollow 17 gauge needles, each 15 cm long, are
inserted in and arounti the tumor. If feasibic, the tumor should be so exposed
that one hand can le placed under it, lly measuring the length of the needles

*

outrihle the tumor, the shape and size of the implanted volume can be deter.
m ined. 'lhe numtwr of sources required to give the desired dose is then
calculated.

As the second step, an instrument with a depth gauge is attached to euch
needle in turn. 'lhrough it the required number of radioisotope sources are
int roduceti one by one into the tissue and implanted at the desired depth.

14
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FOR IMPLANTATION OF I125 SEEDS AND AU 198 GRAINS
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H I ROD HANDLE
(2) MAGAZINE (1) INNER BARREL MOVEMENT

ADJUSTMENT SCREW

CARTRIDGE RECEIVER PUSHWIRE ROD
TAPERED HANDLE INSERT INNER BARREL I

-

-%

|
,

OUTER BARREL SLOT
INNER BARREL GUIDE (Parallel to scale)

so#.,

1

TISSUE On TUMOR SURFACE RING v1 TRIGGER RETRACTION
ADJUSTMENT SCREW-

i

t' SCALE,12 CM LONG /
TRIGGER LOCK

, . .

~ l OUTER BARREL

(4) N EDLE CLAMPING CHUCK
TRIGGER

(3) 17 GAUGE HYPODERMIC NEEDLE

HANDLE

.

INSTRUMENT IDENTIFICATION NO.

(1) The inner barrel movement can be tightened or loosened by adjusting the set
screw located on top of tapered handle Insert

(2) Ses detailed illustration on magazine

(3) 17 gauge,15 cm long 45' point stainless steel hypodermic needle

(4) Setting the tissue ring to the tumor surface, the needle clamping chuck
disappears in the outerbarrel

(

\
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: Au-198 |-125 W N
plunger under spring tension

hexogonal h { i
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magazine head
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rectangular cartridge -r
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i #unloaded loaded E- *

empty

THE I 'IE5 GUN
Development on the I-125 Oun started in 1968 at Memorial Hospitol, New York City, by B. Hilaris and D. Mohan and was con-
tinued by Felix W. Mick in collaboration with F. Nauroschat.

The 1125 Gun is based on the some ofterloading principle os the Henschke Permanent interstitial Implant instrument and the Mick
Applicolor. Allinstruments are provided with a rotched mechanism assuring occurate placement of seeds at any desired depth I

up to 12 cm. The needles are withdrawn at 5 mm steps by means of a trigger mechanism and seeds are manually transferred into
the tumor with a stylet.

I

FEATURES
l
l

e SUITABLE FOR ALL TYPES OF IMPLANTS USING l125 SEEDS AND AU 198 GRAINS l

ACCURATE PLACEMENT OF SEEDS UP TO 12 CMe
i

e CONSECUTIVE INSERYlON OF SEEDS |

e EASY AND ACCURATE RETRACTION OF NEEDLE DUE TO TRIGGER MECHANISM l

e EASY EXCHANGE OF NEEDLES

STEADY CONTROL OVER INSTRUMENT DUE TO EXCELLENT GRIPe

e RUGGED CONSTRUCTION

MINIMUM EXPOSURE DUE TO HIGH DENSITY MATERIAL USED IN MAGAZINE AND MAGAZINE HOLDER i
e

ALL MATERIAL STAINLESS STEEL OR SURFACE TREATED (AUTOCLAVABLE)e

EASY CLEANINGe

l

SET INCLUDES:
|

17203-1 1-125 Gun
|7203-2 magazines (5)
J7203-3 hypodermic stainless steel needles

(15 cm long.17 gauge,45* point) (32)

7203-5 magazine holder (1)
-17203-4 needle holder (1) '

|7203-6 stainless steel lift-out tray for sterilization (1) 1
-

7203-7 alienwrench for #6 set screws (1)
7203-8 stainless steel ruler,15 cm long
7701 obturators (4) i7702 loop wire (1)

t

7703 needle funnel attachment (1)
7704 L-ruler (1) )

,

.
e,

|
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| Modified by P.Veerling

INTRODUCTION neeale. Next, lower the Gun over the protrudmg part of the needle and wherTh.3 preparation of the I-125 Gun prior to surgery is most important. Many it has reached a definite stop, turn the needle chuck cap clockwise as fardithculties nnd inconveneences will be avoided by carnfully, following as possible,
certam stops. As with any other new equipment, it is vital to get acquainted With the needle firmly attached to the instrument, a pin located in the needlewith its features and functions before using in surgery. Particular attention chuck-cap will appear in the middle of the tissue nog cut-out. Check it
should be given to the details of attaching the guide needles to the appbcator needle is firmly atached to the instrument by slightly lifting the instrument
to maure proper seahng and fit, and to the vertical spacing procedures duru)g upward while grasping the needle firmly. Care must be taken at this pointimplantation of the seeds.

not to displace the correctly inserted needle by pulling it out of the tissue. |
The 1125 Gun is basically a very simple instrument and its construction To establish the depth of the inserted noodle, set tho tissue ring to tho |is ruqqod onough so that damago dunng normal uso is practically im- tumor surface. With index fingor of ono hand depress trigger lock and with
possible. Naturally, good care must be taken after each use. All parts should the other hand hold inner barret steady (behind the instrument handle) and
be cleaned and stored in their designated locations. The needles should be lower Gun to the tumor surface. Release trigger lock and remove hemostat.
placed m the needle holder, which contama lour slots for eight needles each. The rectangular opening (cartridge receiver) appeanng through the outer
The magazine holder is provided with five holes to store five magazines. The barrel slot indicates the depth of needle on the adjacent scale, where the
mstrument can be cleaned by soaking in hydrogen peroxide immediately first seed should be placed.
after use toHowed by gentle scrubbing with a soft brush and spraying with insertion of the seed magazme is as follows: the loaded magazine is taken
iets of water. The stenhzation tray can be cleaned with a regular stainless out of storage position and inserted all the way into the rectangular cartodge
steel cleanmg spray. After all parts are correctly stored, it is 6mmediately receiver of the inner barrel with the cartridge slot airning away from thevisible il the set is complete. scale. Note that the stylet must be completely retracted out of position in

order to allow the cartridge to be inserted. The magazine is firmly in place
he s I as t el l ay co tammg the apphcator and accessones should be "

on o th mag neexammed for compleleness. All parts should be visually examined and any
movmg parts should be quickly tested for smoothness of motion. The guide implantation of the seeds is accomplished as follows. The first of the ten
needles should be straight, not enmped, and the pomts should be sharp. seeds in the cartridge is deposited into the needio by pushing tho stylot all
The lirst step in preparing the instrument for implantation of f 125 seeds 6s the way down, in order to penetrate hard tissue it may bo necessary to
loadmg of the magazmes. The magazmes are stored in the magazme holder apply extra pressure to push the wire rod handle as it reaches its end,
nf the simnico stcol tray and may bo comoved by unscrewmg counter-clock- if tne stylet is not completely depressed, tho scod will remain in the nnodic.
wise (clockwise for storage). The magazine consists of two components: thus by insertmg the next seed, two seeds will bo placed on top of cach
magazine head and cartridge. The magazine head is a hexagonal body con * other, Palpation of the under side of the tumor mass during this process
tammet a plunger under sonng tension. The cartndge has a rectangular shape can generally give assurance that the seed has in fact been deposited atthe bottom of the needto.and contens a slot to hold the 1125 seeds. The front of the cartndge is open
for loadmg. The cartndge is best loaded using our V-block (see our leaflet To insert the next seed, usually spaced 1 cm, pull trigger twice (two chcks -
for loadmg accessones). Pick up the seeds with our special forceps and feed I cm), three clicks for 1,5 cm. Pull stylet out to its extreme end and observe
it mio the slot from top to bottom. It is important that the seed is not dropped
into the cavity, but placed carefully at the bottom of the cartndge. The next To attach tne Gun to the followmg needle, with index finger of one hand
seed is picked up m the same manner and fed into the slot unbl it rests parallel depress the tngger lock and with other hand push the inner barrel com-
on top of the previous one. This procedure is repeated until the cartridge is pletely forward. Pull stylet out to its extreme end, turn needle clamping
felled to capacity of ten (10) seeds. The seeds should slide smoothly and fit chuck clockwise one half turn, remove needle and lower Gun as far as it
across the openmg m the tront of the cartndge. Seeds which are under or will go over protrudmg part of next needle. (To move the innor barrel the
oversized should nol be used smce they could cause jammmg of the maga. trigger lock must be depressed.)
zme or apphcator When the cartndge is loaded to capacity, msert the maga- Ourmg the implant procedure, it is recommended that the instrument tse rmsed
ime head plunger into the cartndge slot and turn clockwise with shght frequently in normal sahne or heparin solutson m order to remove tissue or
downward pressure until it stops. The magazine is now ready for implantahon blood which will interfere with smooth movement of the moving parts of the
and can be put back into the stainless steel tray. apphcator.'A small synnge or asepto is helpful in foremg the solution through
The entire stainless steel tray and its contents may be sterilized by autoctaving the chuck and magazine receiving areas.
lusi pnor to use. The wooden case is used for transpodation and sheif storage in addition to radiation exposure precautions, an accurate accountabihty of
only. all sources must be maintamed. For this reason, records of sources implaniod
Magarmes for Au-198 grains are available and work with the same pnnciple, and remainmg sources must coincide with the number of seods available All
except that the receivmg stol is smaller to accommodate the size of the mstruments and surgical accessones including sponges and suction devices
grams. Au-198 maga 2mes are easily identified because of their golden color, should be surveyed immediately after the implant procedure. Follow-up of
AFTERLOADING TECHNIQUE patients may be necessary m order to retneve sources which are sloughed off

post operatively.The implantation of the I 125 seeds is done by means of an after-loading Another danger in use of the applicator for 1-125 seeds is the rupture of the
techn>Que. This technique consists of five basic steps: 1) plan distnbution of outer metat encapsutahon. This could occur through excessive use of force
seeds; 2) msert guide needles; 3) attach applicator to needles; 4 insert maga * in the event of a sticking seed or seed in a cartndge. The Imy ceramic beads
rme contammg radioactive seeds and,5) implant seeds through guide needles. contammg rartioactive 1125 are barely visible once the capsule is ruptured.

Using the tumor volume and shape, seed strength, and desired therapeutic This can be avoided by proper use of the instrument and sirmg of the seeds
rinso, the spacmg between guide needles and bolween seeds should be before use.
planned so as to achieve the desired therapeutic effect with a minimum of An individual familiar with radiakon safety procedures and pertinent regula- j

i

comphcahons. The dosimetry of I 125 seed implants is discussed in Hand' tions should be consulted pnor to undertaking an implant program in order ;
book of infersfibal Orachytherapy, edited by Basil S. Hilans, M D. of Memorial to assure proper radiahon safety of personnet, patient, patient's family, and
Sloan Kettenno Cancer Center (published by Pubhshing Sciences Group, Inc., the general pubhc, A number of guidehnes are available through the National 3,

Acton, Mass.1975). Council on Radiation Protection and Measurements,4201 Connecticut Avenue,
insertion of guide needles may be accomplished as follows: Insert hollow 17 NW, Washington, D.C. 20008 and the source suppliers
gauge stainless steel needles,15 cm long, and ground to a 45 degree point'
around the periphery of the tumor mass. (For emplants through the mtact skm, CLEANING
needles with sharp points are preferrable, but for intrathoracic and intro-ab- immediately after the emplant procedure and before start of the cleanmg q

rfominal emplants, it is better to use less sharp needles that do not penetrate o erabons all guide needles should be checked for possible remainmg seeds. 1

and change their posibon so easily). For a sphencal shaped tumor 0.55 mith- This can the accomphshed by msertmg the loop wire through each needle '

cune nommal seed strength,and an aim of 16000 rads dehvered through total and observmg for any seeds which are ejected from the bottom.
decay, needles are usually spaced 1 cm apart for tumors up to 4 cm in For best results remove tissue and blood from instrument immediately after i

diameter.1.5 cm apart for tumors from 4 cm to 8 cm, and 2 cm apart for larger mg m hydrogen peroxide or hepann solution should loosen all I
tumors. All needles should be inserted parallel to each other. The direction biological matenals. The apphcator and accessones should be gc9tly

of the needles must be considered carefully before startmg. so that their post- scrubbed with a soft brush and loose matenals washed away with a let of )
hon may be palpated and the maximum number of seeds inserted through water. A loop wire is mctuded for removmg stubborn debns from guido l

Keepm0 the anstruments clean and m good operating condition in-
needles' recise and ethclent implant procedure.one needie Each guide needle 6s 15 cm long which means that the length
sures a pof guide needle implanted withm a tumor bed rnay be calculated once the

length of protruding needle ss known This will give a guide as to the number RADIATION SAFETY
of seeds to be inserted in each needle, once the vertical spacmg is also de- Using the 1-125 Gun and accessones entails handhng sohd radioactive

,

termined sources, namely 1125 seeds, Au-198 grams and similar sources As with any !
Attachment of the 1 125 Gun to the guido noodios ni ny l>o accomplishod as other sources, lho prmcipios of timo, distanco, and shioldmq chould im
follows: Af ter all needles have been maerted into the tumor to the required utihred Personnel monitonng devices, such as low energy pocket chambers, i

depth, remove 1125 Gun from the stainless steel tray and place horizontally film badges and thermolummescence dosimeter devices, should be utikred.
in hand. While holdmg the instrument, with inden fmger press down trigger Portable shielding devices for bodies and eyes are available as accessones |
lock and with the other hand pull stylet out to its extreme end, flemove pro- through this company. Lead-rubber gloves are available for surgical manipu- 1

18Clive needle from needle Clampmg Chuck by turning it Clockwise. In order lal on and handhng dunng the implant procedure. These are especially ef-
to Dvoid deeper penetration of the guide needio, a hemostat may be Clamped techve for 1-125 seed implants because of the low energy of the radio-
to the needle at the tissue surface prior to attachmg the apphcator to the riuchde.
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!: IVI CMP APPL RATOR
FOR IMPLANTATION OF l-125 SEEDS AND AU-198 GRAINS.
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- kSCRIPTIO$.

! -.

[ PUSHWIRE ROD HANDLE

PUSHWIRE ROD
i c

1

MAIN BARREL END CAP l

i I
1

'
,

| -FINGERRING

ADJUSTABLE BALL PLUNGER ~^ **
- (
|

'

BLACK CONE

I

i
!

|. SCALE: Spacing = 5 mn/ notch
4 (inscribed in moln barrel)

$

MAIN BARREL STOPPER I

i

I MAIN BARREL

4

i

j MAGAZINE CUBICLE

NEEDLE CHUCK

INSTRUMENT IDENTIFICATION NUMBER- NEEDLE CHUCK CAP PIN

NEEDLE CHUCK CAP FUNNEL FOR NEEDLE ATTACHMENT,

TISSUE RING ROD

| TISSUE OR TUMOR SURFACE RING -

!

i
2

17 GAUGE HYPODERMIC NEEDLE'

J (guide needle),15 cm long 450 point

:

'

.

'
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O MAGAZINE %-

,

d"Au-198 l-125 g g{ g,

f x w9 ;

plunger under spring tension.

hexogonal g j V;.i

mogozine head M k.
,

- ! F

ff ' f ,

1

&': -

g g }-i

rectangular cartridge

L uy4
.

. , ,
loaded I '

unloadedj ~N* empty

!

| THE MICK APPLICATOR
is based on the some ofterlooding principle os the Henschke Implant Instrument and the 1-125 Gun. These instru-.,

ments are provided with a ratched mechanism assuring occurate placement of seeds at any desired depth up to 12,

| cm. Needles con be withdrawn at 5 mm steps and seeds are monvolly transferred by means of a stylet into the tumor.

'

FEATURES-

! lightweight-

easy handling due to simplicity of instrumenti -

j quick exchange of needles without removal of magazine-

suitable for single seed or superficial implants'
-

ideal for Implants of the prostate-

fast insertion of seeds' -

j occurate placement of seeds up to 12 cm-

minimum exposure due to high density moterial in mogozine
'

-

rugged construction-

all material stainless steel or surface treated-

l easy cleaning-

SET INCLUDES:-

7308 - Mick Applicator 7701 - obturators (4)
7609 - mogozines (5) 7702 - loop wire (1)
7308-3 - hypodermic stainless steel needles 7703 - needle funnel ottochment (1)

(15 cm long)(32) 7704 - stainless steel L-ruler (1)
7610 - stainless steel ruler (1) 7308-7 - stainless steel lift-out troy

j 7308-5 - needle holder (1) for sterilization (1)
; 7308-6 - magazine holder (1) 7308-8 - wooden carrying case (1)

i

. ',
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Modified by P.Veerling
.

INTRODUCTION over the protruding part of the needle and when it has reached a definite
The preparation of the Mick appbcator pnor to surgery is most important. stop, turn the needle chuck-Cap Clockwise as far as possible.
Many difhcutties and inconveniences will be avoided by carefuHy followmg With the needle firmly attached to the instrument, a pin located in the needlo
restain sleps. As with any other now equipment, il #$ vital to get acquainted chuck cap will appear in tho middle of the tissue ring cut-out Chock if noodlo
weh its features and functions before using in surgery. Particular attention is firmly attached to the instrument by shghtly hiting the mstrument upward
should be given to the details of attaching the guide needles to the applicator while grasping the needle firmly. Care must be taken at this point not to dis-
to insure proper seating and fit, and to the vertical spacing procedures duritto place the correctly inserted needle by pulling it out of the tissue.
implantation of the seeds. With one hand hold the main barrel end-cap and with the other hand push
The M:ck opphcator is basically a very simple mstrument and its construc. down the finger rings. This will bnng the tissue nng down to the tissuo surfaco
hon is runqed rinnugh so thal damago dunnq normal uso is practically em, encirchng the noso of tho homostal. Tho homostat may be removed at thm
imssible. Nalurally, good care must be taken after each use. All parts should poini. The number appeanng on top of the black cono on the enain barrel
be cleaned and stored in their designated locahons The needles should be indicates the depth of the needle where the first seed should be placed. j
placed in the needle holder, which cori ains four slots for eight needles each. Insertion of the seod magazme is as follows. The loaded maganne is taken
The magazine holder is provided with five holes to store five magazines. The out of the storage position and inserted all the way into the magazine cub:cle
instrument can be cleaned by soaking in hydrogen peroxide immediately of the instrument. Note, that the stylet must be fully retracted out of posibon
neier uso followed by gentle scrubbing with a soft brush and spraying with in order to allow the cartridge to be inserted. The magazine is firmly in placo
lois of walor The stenkzahon tray can be cleaned with a regular stamtess once a chck is heard indicatmg that the small ball is caught in tho indentation
steel cleamng spray After att paits are correctly stored. it is immediately of the cubicle and the cartridge slot is facmg in the same d roction as the
visible if the set is complete slot in the cubicle

Implantation of the seeds is accomphshed as follows. The first of the ten
PREPARATION FOR USE seeds m the cartridge is deposited mto the needle by pushing the stytet all
The stamless steel tray containmg the apphcator and accessones should be the way down in order to penetrate hard tissue it may be necessary to apply
examined for completeness. All parts should be visually exammed and any extra pressure to push the wire rod handle as it reaches its ond. If the
movmg parts should be quickly tested for smoothness of mobon. The guide stytet is not completely depressed, the seed will remain in the noodle. Palpa-
noodles should be straight, not enmped, and the points should be sharp, tion of the under side of tho tumor mass during this process can generally
1ho brst step m preparing the instrument for implantation of I 125 seeds is give assurance that the seed has in fact been deposited at the bottom of the
loading of Ihe magazines. The magazines are stored in the magazmo holder needle.
ni lho stainirms stool tray and may be removed by unscrewing counter-clock- To msert the nexl sood, first hold the main barrol of the nppbcator lao n

(clockwmo for storage) The rnagarme consists of Iwo components: pencil, simultaneously resting the m6ddle and rmq I,,igers against the l> lackwme

magazine head and cartrioge The rnagazine head is a liexagonal body con- cone, and raise the main barrel by two notches il a 1 cm spacing is desirod
lamma a plunger under sonng tension. The cartndge has a rectangular shape (three notches for 1.5 cm). Pull the stylet out to its extreme end and observo
and ennlams a stol to hold the I 125 seeds. The front of the cartridge is open the retract on of the extendod plunger in the hexagonal maqaiino head.
for loading The cartndge is best loaded usmg our V-block (see our leaflet This movement indicates that the next seed has placed itsoif into the proper
for loading accessones) Pick up the seeds with our special forceps and feed posihon m the cartndge for transfer mto the guide needle Repeal procedura
il min the slol from top to bottom. It is importent that the %ed is not dropped if the plunger does not move, a shght tapping or amount of pressure with the
mio lho cavity, but placed carefully at the botnm of 'ao cartndge. The next hnger lip to the plunger will most hkely place the seed into the propor posihon.
seed is picked up in the same manner and fed intc the slot unhl it rests parallel if the stytet still does not go through, exchange the magazine and check tor
on top of the previous one This procedure is repeaied until the cartridge is deformed seeds. Never force the stytet. After the plunger has dropped com-
hiled to capacity of ten (10) seeds. The seeds should slide smoothly and fit pletely, the magazine is empty and the stylet can no longcc be advanced
across the opening m the front of the cartndae Seeds which are under or A new cartridge may be exchanged in readiness for subsequent scod sm-
oversized should not be used smco they could causo lammma of the maga- plantation.
rinc or apphcator. When the cartndge is loaded 10 capacity, msert the maga. Durmg the implant procedure, it is recommended that the instrument bo rinsod
rino head plunger into the cartndge slot ad rrn clockwise with shght frequently in normal sahne or heparin solution in order to remove tissue of
downward pressure unlit it stops. The mage'ine is now ready for implantation blood which will interfere with smooth movement of the moving parts of tho
and can be put back into the stamiess stest tray, apphcator. A small synnge or asepto is helpful m foremg the soluhon through
The entire stainless steel tray and its conten's may be stenhzed by autoclavmg the chuck and magazme cubicle areas.
runt pnnr to unn Tho woodon caso is used for transportehon and sholf storago in addihon to radiation exposuro procautions, an accurato accountabihty of
unty all sources must be maintained. For this reason, rocords of sources unplantod
Magarmes for Au-198 grains are available and work with the same pnnciple. and remaining sources must coincide with the number of seeds available All
except that the receiving slot is smaller to accommodate the size of the instruments and surgical accessories including sponges and suction dovices
grains Au-198 magazmes are easily identified because of their golden color, should be surveyed immediately after the implant procedure. Follow up of

$i op'ofafy,$y*,*"f'
#*# "" " #AFTERLOADING TECHNIQUE

lhe irnplantation of Iho I-125 seeds is done by means of an after loading Another danger in uso of the apphcator for I 125 soods is the rupturo of the
technique. This lechnique consists of five basic steps: 1) plan distnbution of outer metal encapsulation. This could occur through excessive uso of forco
seeds; 2) msert guide needles; 3) attach apphcator to needles; 4 insert maga * in the event of a stickmg seed or seed in a cartndge. The Imy ceramic beads
rine containmg radioactive seeds and,5) implant seeds through guide needles. containing radioactive i+125 are barely visible once the Capsule is ruptured

Usmo the tumor volume and shape, seed strength, and desired therapeutic This can be avoided by proper use of the instrument and sizmg of tho seeds
riose, the spacing between guide needles and between seeds should be before use.
planned so as to achieve the desired therapeutic offect with a minimum of An individual f amiliar with radiation safety proceduros and portanont rcr)ula-
compbcations The dosimetry of I 125 seed implants is discussed in Hand- tiona should be consulted pnor to undertaking an implant program in order
hook of intershtial Brachytherapy, edited by Basil S. Hilans, M D. of Memorial to assure proper radiation safety of personnel, patient, pationi s family. and
Sloan Kntienno Cancer Center (pubbshed by Pubbshmg Sciences Group, Inc., the general pubhc. A number of guidehnes are available through the Nation'alActon, Mass.1975). Council on Radiation Protection and Measurements 4201 Connecticut Avenue,
insertion of guide needles may be accomphshed as follows: Insert hollow 17 NW, Washington, D C. 20008 and the source supphers.
gauge slainless steel needles,15 cm long, and ground to a 45 degree point,
nrnund the penphery of the tumor mass. (For implants through the miact skin, CLEANING
needles with sharp pomts are preferrable. but for intrathoracic and miro-ab, immediately alter tho implant procedure and beforo start of the cleaning
dommal implants, it is better to uso less sharp needles Ihat do not penetrate operations, all guide neodles should be checked for possible roma nmg soods
and change their position so easily). For a sphoncal shaped tumor,0 55 milh- This can be accomphshed by inserting the loop wiro through each noodle
cune nominal seed strength,and an aim of16000 rads dehvered through total and obserymg for any seeds which are ejected from the bottom
decay. needles are usually spaced I cm apart for tumors up to 4 cm in for best results remove tissue and blood from instrument immediately after
chamolor. ' 5 cm apart for tumors from 4 cm to 8 cm, and 2 cm apart for largor use Soaking in hydrogen peroxide or hepann solution should loosen all
lumors All needles should be inserted parallel to each other. The direction biological matenals. The apphcator and accessories should be gonfly

of the needles must be considered carefully before starting,30 that their posi, scrubbed with a soft brush and loose matenals washed away with a 1e1 of
hon may be palpated and the maximum number of seeds inserted through water. A loop wire is included for removing stubborn debris from guide
one needle Each guide needle is 15 cm long which means that the length needles. Keepmg the instruments clean and m good operatmg conJition in-
of guide needle implanted within a tumor bed may be calculated once the sures a precise and efficient implant procedure.
length of protruding needle is known This will give a guido as to the number RADIATION SAFETY
of seeds to be inserted in each needle, once the vertical spacmg is also de- Usmg the Mick apphcator and accessones entails handhng sohd radioachve
termmed sources, namely l 125 seeds. Au 198 grains and similar sources As with any
AHm hmeni nl the apphentor to the guirin noodin9 ruay im ner:omphshod an other sourcos tho principios cl linnu, dmtanco, und t*unichnrt thoubl bo
lullows Aller all needles have been ansened mio the tumor to the required utshzed. Personnel monitormg dev.ces, such as low energy pocket chambers,
depth. remove apphcefor instrument from the stamiess steel tray. With one film badges ar1 thermoluminescence dosimeter devices, should be uhhzed
hand, hold the mstrumont in vertical position by inserknq thumb and mdex Portable shielding devices for bodies and eyes arc avtlabio an accessories
hnoor through the linger nng and with the other hand pull out slytet to 4ts through this company. Lead-rubber gloves are availabic for surgical manipu-
emireme end. In order to avoid deeper penetration of the guide needle, a lation and handling dunng the implant procedure These are especially eb
hemn9 tat may be clamped to the needie at the tissue surface prior to 81- lective for 1-125 seed implants because of the low enorgy of the radio-
IJChmQ the apphCator 10 the needle. Next, lower the apphcator instrument nuchde.
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j _ERapid injector for Permanent Radioactive c

implantation'

Walter P. Scott, M.D. 1.
'

L me
*A nsl u AcT The uuthor presents a timple technique designed to

overcome the dilliculties inherent in standard implantation
*

methods. ,This technique may be used with any radioactive y,
meeds now m use. ,

INDEx TERMS: Therapeutic Radiology, apparatus and equip-
ment * Therapeutic Radiology, interstitial * Therapeutic Radi- ..
ology, techmque

t m =

*Radiology 105:454-455, November 1972

Fig. 1. Photographs of the rapid injector and needle. The
bottom three photographs correspond to the positions shown in
Figure 2, C, D, and E, respectively.

The stylet is then introduced into the needic until it encoun-
ters the coluran at the distal end of the needle, at which point* *

it is stabilized with one hand while the needle is retracted
over it with the other, thus depositing a trail of seeds andThe implantation of permanent radioactive sources has spacers in Ge tumor wMe Gose umam, g in W nd aren

always sultered from the difficul. ties of insertion, Ijositioning' later reloaded into new cartridges. Thus all unused (and
and radiat.mn exposure of hospital personnel, due to the ex- expensive) seeds are rcloaded, and none are wasted. As the
cessive time reymred. I wish to describe a sunple techiuque seeds decrease in activity, they are loaded in columns with

,

to chmmate tl.iese disadvantages which works with any rade shorter intervals between spacers; again, none are wasted.
active seeds now in use. Prevmus exper ence with tins ab- Variations in dosimetry are possible by adjusting the spacers
worhable spacer technique in gynecologic andlung tumors has or using seeds of different activities, i.e., dumbbell loading.

,

been free of difficulties or complications; this was particularly Inactive gaps may be left in the tract of the implanted needic
true of t,mplantation mto a moving target such as the lung. by increasing the distance between spacers.The rapid injectmn method described here is the final re. There are several methods of loading the needle. If the
linement resultmg from these early stud,es. tumor is casily accessible, the necdle may be preloaded usingi

rad um needle rceps pri r to implantation, thus facilitating
TECIINIQUE speed, distance, and proficiency. I generally use a standard

The seeds are introdneed in a colunm, aparated from one head consisting of a 5 cm colunm of 4 seeds, which seems to
another by spacers made of an absorbable material such as accommodate tumors of average dimensions. If the needle
/3 surgical gut, rather than being intrmluced into the tumor is inserted more than 5 cm into the tumor, more seeds are
individually with a needle or gun. The interval between added from a new cartridge by first expelling the unwanted
spacers may very according to the activity of the seed, with seeds; if less than 5 cm, fewer seeds are initially h>aded in the
a separation of 1.0 cm for seeds 20.5 mci and 0.5 cm for same manner. With a surplus of seeds, one could have
seeds <0.5 mci. The seeds and spmvra are lined up n!- several cartridges of different lomis or tomt the required
ternately within a fl7 gauge nylon tube, forming a gas- number of seeds into the needle from a cartridge of infini'.e
sterilir.ed cartridge with fl9 gauge hypodermic needles length.
inserted in each end to retain the seeds and spacers while Rapid Injection Technique: Once the needic has been im.
allowing the gas to enter. The needles may be removed planted and loaded, the method of injection is the same for
prior to implantation and replaced with small plugs of sterile all types of sources. Since the last spacer in the column is
bone wax. Using a stylet the column is transferred into the just below the surface or the tumor, one arm (stylet) of a
inre of a fl7 gauge needle implanted within the tumor. C-shaped instrument (rapid injector) can be used to advance

'
,
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'; Fig. 2. A. Empty needle within the tumor, ready to receive the column of seeds and spacers
from the nylon tube (cartridge). .

H. Column of seeds and spacers being transferred to the distal end of the needle by the stylet
armof therapidinjector. The stabilizer arm checks the advance of the stylet and gives it stability
as the needle is retracted with the aid of a sliding sleeve-bolt.

C. The column of seeds and spacers has been transferred to the distal end of the needic, using )the rapid injector. I
D. The s;eeve-bolt has been slipped forward to engage the needle prior to retraction. 1

E. The empty needle has been retracted, leaving a column of seeds and absorbable spacers,

behind in the tumor.

the weds to the distal cud of the nectile while the other arm implanting it with the uial of radium needle forceps, tant in.
(stabilizer) checks this advance as its blunt end reaches the jecting the column of seeds and spacers. If they cannot lx
surface of the tumor. At this point the needle is retracted - loaded using a sterile technique, they can still be gas-sterilized.
with the' aid of a sliding sleeve-bolt, leaving the column of ;

seeds and spacers behind in the ttimor. This technique is I,

demonstrated in Figure 2, while the rapid injector is shown in 8 From the Departmen of Radiotherapy and Nuclear Muli- -|

. pigur.e1'
cine (W. P. S., Director), Cha lotte Memorial Iluspital, Char.
lotte, N. C. 28201. Accepted for publication in July 1972.. .It 15 possible to expedite the procedure further by ch.m- The instrument described here is available through Lawrence

nating the tube technique and loading the needic directly, Soft Ray Corp., San Jose, Calif.

i
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3;ngte seed inserters were replaced in 1956 by U. Henschko, when ie developed a new instrument using two distinct ofterlooding
* * ''n ee.'
s par-

'Ifi$ .eps, namely, insertion of unloaded hollow needles and offerlooding ,vith radioactive sources. The Permanent interstitial Impfant in.
Q,yj.( crement is commonly used and is the simplest one within the scope of implant instruments.
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.'$r'[r- 'ist needles are inserted equally spaced by 1 cm within the tumor moss. By measuring the length of the needles outside the tumor,
.

e shape and size of the implanted volume con be determined. The number of sources required to give the desired dose is then col-s
h its depth gauge is ottoched to each needle and in turn, through it, the required number of

m ,;,,,

' jssy,|} uioted. Secondly, the instrument, witeadioactive sources are introduced one by one into the tissue and implanted ot the desired depth.
'

3n inrer

grabjp.,'
*be instrument is provided with a ratched mechanism assuring occurate pfocement of seeds et any desired depth up to 12 cm. Only
Me seed con be transferred of a time from pre-looded stylets. Needles con be withdrawn of 5 mm steps and seeds cre monvoily trans-

. mise's 8

,fo 'cricd by means of a sty!et into the tumor.
,oufitU

clero of 7
de 0: tT
Mmic Dt!
;s ruptu''
't the s" FEATU;:tES: -lightweight

- easy handling due to simplicity of instrument|pytj.
- quick exchange of needles due to inherent needle clamping mechanism

. tamw. 2

~jc&'N, -ideal for implants of the prestate but suitobfe for off impiantsh

- occurate placement of seeds up to 12 cm

- oil materioI stainless steel
,

he Cl43'
' Mnin'J s*' - Cosy Cleoning

each f*

?jaStely I

?'j' M SET INCLUDES: l instrument

}*j'gf ( 3217 gauge hypodermic needles,

i cond. tic' 45* point, l 5 cm long
75 stylets in Nyfon tubing

3 tadios 4obturotors
as w tr 1 L ruler,

,, ano.f'
1 15 cm stainless steel rulerg*tCh2[

, acce5C h 1 stainless stee! lif t.out troy3,

a ce es 1 Wooden carrying co5e3,greiC
aat tr,e
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i The instrument utilizd

|
Permanent implants have in the gust foundtheir principal Indication in pallia- the Hilarls/Mahan Per|,

tive cancer treatment. However, with the improved implantation techniques Hospital in New York.,

; andnew radioisotope sources, they are being used moreandmore for curative',
i

!

; therapy as well.~

|
While the afterloading-

i- As the first step, unloaded, H!ow 17-gauge needles, each 15 cm long, are which permits the intr!
inserted in and around the tumor. If feasible, the tumor should be so exposed same needle. A depth y
that one hand can be placed under it. By measuring the length of the needles mination. No radiatloa
outside the tumor, the shape and size of the implanted volume can be deter- such as Iodine 125. In s'' *

mined. The number of sources required to give the desired dose is then kit includes a set of
calculated. used during the first s:

of 10 low energy Iodlin.

. As the second step, an instrument with a depth gauge is attached to each able stainless steel tI
needle in turn. Through it the required number of radioisotope sources are autoclaved and kept st.
introduced one by one into the tissue and implanted at the desired depth.-
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May 14, 1980
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. .. v :1 a ;p,1

Michael Lamastra - 10H

Materials Licensing branch )
United States Nuclear Regulatory ;

Commission l
IWashington, D.C. 20555

.|
Dear Mr. Lamastra: )

1

Enclosed is the unofficial report of I-125 seed misadmini- I

stration requested per our telephone conversation on May 7, 1980.
A copy was sent to the Buffalo District FDA Office.

If you need additional information, please call'me at (716)
838-5250.

Sincerely,

M/ Da
Bill Quain, MPH !

Health Physicist

ENCLOSURES

BQ/sh

cc: John D. White
Buffalo District
FDA Office

. E\ ORCEugg

J o O(v n m m, c) p -
iv v / /),

VETERANS ADMINISTRATION MEDICAL CENTElt. liLDG. 50. 5
3 93 BAILEY AVENUE HUFFALO. NEW YORK 14215 TEL. (71Gi 833 5250
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Report of Misadministration - Iodine 125 Seeds

Licensee:
,

Veterans Administration Medical Center
3495 Bailey Avenue
Buffalo, New York 14215
NRC License No. 31-00786-02

Brief description of the event:

A 60 year old male patient was treated May 1, 1980 for cancer of the
prostate by interstitial implantation with Iodine-125 seeds. A total of
33 seeds, each 0.5 mil 11 curies, were implanted. The seeds were purchased
one week prior to surgery from the Medical Products Division, 3M Company,
and were received with a leak test certification.

On May 1, 1980 the seedo were loaded into plastic tube applicators and
autoclaved. During the surgery and implantation procedure, difficulty was
experienced in transferring the seeds from the applicators to the prostate
implant site. Forceps were used to get some of the stuck seed out of the
applicators. The stress apparent.ly ruptured the titanium capsule of one or
more seeds.

! Leakage of the seed (s) was discovered the day af ter surgery when the
patient's urine was assayed for radioactivity (see attached urine data).
The patient's thyroid was subsequently blocked with Lugol's and thyroid
bioassays conducted. The uptake of I-125 in the thyroid on May 12, 1980
was assayed to be 21.9 microcuries. By May 12, 1980 approximately 280 micro-
curies of Iodine-125 was excreted in the urine. Based on 10 per cent uptake,
the MIRD absorbed dose estimate for the thyroid is 280 rads / mci (see attached
MIRD Report No. 5). The dose to the patients' thyroid is estimated to be 84
rads (300 pCi x 0.28 rad /pci).

Effect on the patient:

No immediate effect has been observed.
1

Action taken to prevent recurrence:

. Seeds used for future implantation treatments will be gas sterilized
prior to surgery. In addition, a recently developed seed applicator-gun
has been obtained and tested. The gun should prevent stressful treatment .

.of seeds during implantation.

Informed patient:

I
IThe patient was informed that one or more seeds unexpectedly leaked and

that his thyroid received a radiation dose from the Iodine 125 uptake. |
1

|

1
1
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kd!E RECORD - I-125 SEED IMPLA*

PATIENTS NAME: #
,

Room Number: DATE OF IMPLANT: M/'aff/ /9Po 10G0
1 () '

No. of Seeds Implanted: 99 Total Activity Implanted: //e,5' mci

Counting Instrument Urine Samples: d e / 97<r c / f M ce n w 6 T u . </3r) / * R 6 /0 228
''

0y
DATE TOTAL SAMPLE NET cpm STD. cpm 11Ci excreted

COLLECTED VOLUME VOLUME URINE SAMPLE ~ 90 M cff.

4-D-20 D.5 L Iod les/ 929 //2 $92 3I,5

'

K- 3- W 3.0 L Id 3G & 22 II V,972 55,5
,

5 'l-20 3.0 L IJ DO G (P II2 972 34.7

5~ sI- 7c 1.5 L i nd at OP2 || ? 9 n tg,o

6 ';-96 3.O L I-nl ) 7 , s o :) IIy 922 Q 3~,9
,

S-6 - to 2.4 L IwD /7, 96 2 |19 999 an.9

T-?- m D.2 L |d 16,523 t/9 999 a3, 4
,

5- 8- 90 LO L }40 / &, 52 Li ) t 9, c;99 c) S, o

5 9-20 2. 7 L lod I'l; (514 /I9.999 -RO. C

-%|6 -23 d.ol Inf /f469 || 9, 7W6 3 / .9'

5- i t- 96 D,1L l-nD 9, F93 I 14,. 1fD D. T

T-Is 9D I,0 L f or) 7; >?d 7 |19 340 3,9

MI.a TOTMLpG

.

1

M-to > Asu nt!' s">= k'i' " - |-y r-iFI sh:< dom x 52 ru' ! L ~ ue r a
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INUEb. DOSE ESTIMATE REPORT NO. 5

10GD
.

SUMM ARY OF CURRENT RADIATION DOSE ESTIMATES c

TO H U M ANS FROM ,2ag,,241,42si,12ci, ,soi, ,a,1, anci ,a2l AS SO-

DlUM IODIDE september 1975 -

. " .
;

c.

SUMMARY OF ESTIMATED ABSORBED DOSES FROM RADIOlODINE AFTER A SINGLE j
~

ORAL ADMINISTRATION OF SODIUM IODIDE TO A EUTHYROlD ADULT -

'
..

' M* * I * * * Absorbed due
thyroid (rods / mci of rod'oiodine administered) -

wpfoke . . _
'.

Torget organ (%) 8"I "I "I "I *l "1 "I
~

tiver 5 0.029 0.36 0.087 0.25 0.32 0.20 0.14

15 0.028 0.45 0.22 0.45 0.30 0.35 0.13

25 0.027 0.55 0.36 0.65 0.29 0.48 0.13

Ovortes 5 0.036 0.33 0.029 0.14 0.34 0.14 0.14

15 0.034 0.31 0.033 0.15 0.33 0.14 0.14 .

25 0.031 0.30 0 039 0.15 0.29 0.14 0.13 -

Red marrow 5 0.030 0.27 0.044 0.16 0.23 0.14 0.094

15 0.030 0.36 0.077 0.26 0.23 0.20 0.092

25 0.0]O 0.46 0.12 0.37 0.23 0.26 0.091

Stomach well 5 0.25 2.4 0.27 1.5 2.4 1.7 f.2
15 0.23 2.2 0.26 l .4 2.2 1.6 1.2

25 0.21 2.0 0.26 1.3 2.0 1.4 1.1

Testes 5 0.013 0.18 0.015 0.088 0.18 0.084 0.078

15 0.012 0.18 0.018 0.094 0.17 0.085 0.076

25 0.012 0.17 0.024 0.10 0.16 0.088 0.074

j1hyroid 5 2.4 180.0 140.0 320.0 22.0 260 0 2.3

15 7.5 530 0 450.0 960.0 68.0 800.0 7.4 ,
'

25 13.0 890.0 790 0 1,600.0 120.0 1,300.0 13.0

Total body * 5 0.025 0.36 0.11 0.28 0.25 0.24 0.10

15 0.027 0.59 0.29 0.61 0.27 0.47 0.10

25 0.029 0.83 0.49 0.95 0.'9 0.71 0.11

f
* Includes dose from source orgons plus dose from rod;otodice assumed to be distributed uniformly in the total body,'

i

RADIOPHARMACEUTICAL NUCLEAR DATA

odium iodide as a radiopharmaceutical is sup- Nuclear data for the radioisotopes of iodine con-

plied in a basic solution to prevent volatili7ati>n of sidered in this report are given in Table 1.
the iodine and contains a reducing agent to minimi7e
the conversion to iodate. Liquid and solid forms are stot.ocic DATA
available for oral administration as well as stedle
solutions for intraveonus use; however, most radio- The human tissue distribution data for radiciodine
iodide is administered orally. The biologic availability administered as iodide on which this report is based ;

of iodide from some solid dose forms may be less were obtained from the literature and from studies j
than 100%. All production methods for radioiso- by Henry N. Wellman and his associates at the Nu- ;

topes of iodine yic!d carrier-free products except for clear Medicine Laboratory, University of Cincinnati
L

"'I. In the case of "'I the very small quantity of School of Medicine. These data were evalu3ted by
stable iodine does not affect the biologic distribution. Mones Berman and his associates at the National
For purposes of these dose calculations, the radio- Institutes of Health and were used as the input data
nuclidic and radiochemical purity of the pharma- for Bermani model of iodide kinetics (2). The thy-

I

ceutical have been assumed to be 100%. roid ioJide uptake rate constant was then adjusted
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