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i'nﬂc'lude': shipment number, date, and finding. Monthly review of the ledger will be
made by the Radiation Safety Officer for the purpose of assuring that the required
aumber of samples have had the integrity of the cold welds visually inspected.

The Iridium-192 activity a;}activity of various trace elements in our Iridium-192
seeds was recently determined at the National Bureau of Standards Laboratories,
CGaithersburg, Maryland, using a 30 cc Ge-Lj Detector with fractional efficiencies .
of 2.467 x 107> at 316 KeV; and 4.1536 x 10°© a¢ 1. 33 MeV. The accuracy for cali- °
bration of Iridium-192 is 4+ 5%. The following is the result:
Ir-192: 0.225 mCi (100%)
Cr-5k 0.0069 mCi (3. 1%)
4 Fe-59: 0.0002 mCi (0. 09%)
Co-60: 0.00069 mCi (0.31%)
Co-58: 0.00036 mCi (0.16%)
Mn-54: 0.000146 mCi (0. 065%)
Ir-194: Not detectable
Fe-55: Not detectable

Based on these results and assuming a maximum possession of 4 Curies (approximately
5000 seeds) of Ir.dium 192 at any given time, we arrive at the following values:

Cr-51: 124 mCi
Fe-59: 3.6 inCi
Co-60: 12.4 mCi
Co-58: 6.4 mCi
Mn-54: 2.6 mCi

sdereby, we request to amend our license number 08-14043-01 to include:

Radioisotope Maximum amount at one time
Chromiun-51 150 mCi
Iron-59 5 mCi
Cobalt-60 15 mCi
Cobalt-58 10 inCi
Manganese-54 5 mCi

We hope the inforimation contained in this letter is satisfactory for the requirements
of the amendment.
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192 seed calibration is done as follows:

measured few Ir-192 seeds, in mR/hr, at 21 ¢m listance using a
Model 440 meter. The detector is an air ionization chamber with

Victoreen N !

31/2" diameter. The chamber Jr'{Jt?‘. is 2" and 314 cc volume. At this dis-

1 mg Ra Eq should give a reading of 1 mR/hr. By this way, the mg

Ra Eq value of these seeds was asses: ed. Then using Capintec CRC -2 isotope
librator, same seeds were measured in mCi at a window setting of 480, and
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tance,

en converted from mCi into mg Ra Eq, these values are within 4 3-5% of the

easured using Victoreen 440.

I

or calibration of Ir-192 seeds, a window setting of 480 is used to calibrate

seeds in mCi.
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Impurities

Stainless steel used for encapsulation of Iridium seed contains’
about 18% chromium. Also expected are manganese, and iron,
and the natural Iridium consists of Iridium-193 (62%) besides

Ir-191 (35%), which gives rise to Ir-194 on neutron activation.

Some of the characteristics of the above elements are given

below:
Isotope Cross-section Half-life Energy
(barns)
Ir-192 700 74.5 d. 136 KeV, 296 KeV, 308 KeV,
| 316 KeV, 463 KeV, 538 KeV.
Ir-194 130 19 H. 293 KeV, 322 KeV, 640 KeV,
930 KeV, 1.14 HMeV.
Cr-51 11 27 days 325 KeV.
Fe-59 1 45 days 1.1 ileVv.
n-56 14 2.6 H. 845 KeV. .

Because of the low cross-section, chromium and iron do not
seem to be giving significant contribution. Of course the
Mn=<56, Ir-194 decay out to insignificant activity levels in

2-3 ueeks.

The spectra of a previously irradiated iridium seed is given
in Fig. 3. The activation of this sced is done in June 1973.
Comparing Fig. 1 & 2 with Fig. 3, it is evident that the peak at

331 KeV is avsent in Fig. 3 because of decay of Ir-194. Also
A et Y g e “.-){-'f
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the peak at 296 KeV in Fig. 3 is sharper, again because of
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All iridium seeds shipped from our laboratory are
ribbon as this.

shipped in such a nylon
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czcey of Ir-194. The fact that at 325 KeV thare is no peak
in Fig. 3 is indicative of the neg]igibfe contribution of

chronium to total activity and hence to tumour dose.

sased on the experiments, we conclude that the contribution
from isotopes other than Ir-192 to total dose from Iridium seed

in far less than 0.5 per cent.
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