
THE ASSAY OF IODINE-123

Compounds labeled with 123k are becoming
more common in scintillation imaging due to
the convenient combination of the 13.3-hr half.

life and the 159.keV gamma radiation. Here
attention is drawn to the particularly large sum
ming effects observed when 123kis counted in a
well counter. These could lead to errors in the

assay of doses if the analyzer windows used are
too narrow.

The properties of 1231make it very suitable for use
in scintillation camera studies and other nuclear

medicine investigations. Its 13.3-hr half-life ensures
considerably reduced patient exposure to radia
tion compared with 1311, and the principal gamma
ray at 159 keV can be detected with high efficiency.
Only limited use has been made of 1231until recently,
due to its restricted availability. However, an increas
ing interest is now being shown in its use (1â€”4) and
it seems desirable to comment on the strong sum
peaking that may arise when samples containing 1231
are counted in a well counter.

MATERIALS AND METHODS

The 1231used in this laboratory is prepared in the
Medical Research Council cyclotron by the method
of Silvester et a! (5) . The principal contaminants
found in the preparation are 1241(half-life 4.2 days),
1251 ( 60 days ) , and 1261 ( 13 days) . The typical con

centrations of these isotopes relative to 1231are 5%,
0.9% , and 0.5% , respectively, at approximately 5
hr after the end of bombardment. These levels rise
significantly if there is any substantial delay in the
use of the preparation.

Assay of doses for injection is frequently carried
out with a Na! well counter and the intercomparison
of doses and blood samples in the course of an in
vestigation may involve the counting of samples at
different geometries to avoid excessive deadtime
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losses. For a 0.5-PCi dose of 123! dispensed in 2 ml
of saline into a polythene vial for counting in a stand
ard well counter (Fig. 1) , very different spectra were
observed when the vial is supported at, for example,
the level of the top face of the well (Fig. 2) and
when the vial is fully inserted into the well (Fig. 3).

The spectrum of Fig. 2 shows the peaks of the
159-keV 123!gamma-ray, the 28-keV Te x-ray, and
74-keV Pb x-ray. Figure 3 shows additional peaks
at 61 keV and 187 keV. (The Pb x-ray is no longer
visible because the sample is almost totally sur
rounded by the Na! crystal.) The additional peaks
have been identified by Hupf, Eldridge, and Beaver
(6) as arising from x-ray/x-ray coincidences at 61
keV and from x-ray/gamma-ray coincidences at
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FIG. 1 . Sodium iodide well counter with sample vial fully in
serted.
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ferent geometric conditions with narrow analyzer
window settings. This could happen if activities are
assayed in different volumes; absorption of the 28-
keV x-ray within a sample or sample container could
also affect the strength of the summing effects. Re
member that the entrance of the well counter is dif
ferent for samples placed in the well and for samples
supported above the well. This difference may be
significant for low-energy counting.

The way in which the detectorâ€”samplegeometry
affects this formation of sum peaks is illustrated in
Fig. 5. This shows why the intensity of the 187-keV
sum peak falls steadily when a sample is withdrawn
from the well and why it is difficult to define the sum
peak unambiguously if the sample is counted at the
face of a standard 7.5 x 7.5-cm Na! crystal.

Examination of the 1231decay scheme in the Nu
clear Data Tables (7) shows that 123! decays to 123Te

by electron capture. The 28-keV Te x-ray is thus
emitted in coincidence with the 159-keV gamma-ray.
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FIG. 4. Variationof K with D, whereK is ratio of countsin
145â€”175-keV window to counts in 145â€”205-keV window and D is
height of sample's center over well base.
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FIG.2. Energyspectrumforâ€˜@lsamplewithvialbaselevelwith
top of crystal face.

187 keV. The x-ray/x-ray coincidences arise from
summing the x-ray that follows the 123! electron
capture and the x-ray that follows the internal conver

sion of the 159-keV gamma-ray of â€˜23Te.The sum
ming effects are unusually strong in 123J and a cali
bration has been carried out to show the magnitude
of the errors that might arise if sources are counted
under different geometric conditions with narrow
analyzer window settings.

A sample of 123! was dispensed into a standard
polythene counting vial in 2 ml of saline. As the
sample was withdrawn from the well, counts were
taken in a 145â€”175-keV window and in a 145â€”205-
keV window. The ratio of the two counts is plotted
against the distance of the center of the sample from
the base of the well in Fig. 4.

RESULTS AND DISCUSSION

Examination of Fig. 4 shows that errors up to
50% may occur if samples are counted under dif
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FIG.3. Energyspectrumforâ€œIsamplewithvialfullyinserted.
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FIG.5. Geometrydependenceof summingeffectsillustrated
by decay event (left) deep in cot@nterwell which producessumming
and by decoy event (right) near counter surface which does not
produce sum peak.
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The summing of these photons is particularly strong
as the gamma-ray and the x-ray occur in 82.9% and
in 86.5 % of decays, respectively. The sum peak at
187 keY is clearly separated from the primary
gamma-ray peak. This separation occurs only in
nuclides of mass number greater than approximately
100. The sum peak for 1231is also easy to observe
since it lies in a clean region of the spectrum.

Summing of this magnitude is not common among
nuclides in regular use in nuclear medicine as it is
unusual for the x-ray intensity to be so high. How
ever, 203Pb, proposed by Stark et al (8) as a po

tentially useful agent for cisternography, shows simi
lar effects. Clearly, therefore, when a comparison is
made between a standard and an unknown contain
ing a summing nuclide, they should be counted in the
same geometry whatever window system might have
been chosen. If the count rate of a specimen pro
duces deadtime problems, then the specimen should
be diluted and not just placed at a less efficient geom
etry farther away from the crystal.

ACKNOWLEDGMENTS

Thanks are due to M. Thakur and D. Williams (M.R.C.

Cyclotron Unit) for the preparation of the â€˜@!and to S.
Bowring and J. Nosil for helpful comments.

REFERENCES

1. SHORTMD, GLASSHI, CHISHOLMGD, et al: Gamma
camera renography using â€œI-hippuran.Br I Radiol 46: 289â€”
294, 1973

2. Ancn'@sHL, KLOPPERJF, LAMBRECHTRM, et al: A
comparison of technetium 99m and iodine 123 for thyroid
imaging. Am I Roentgenol Radium Ther Nuci Med 117:
195â€”201,1973

3. MCKEIGHAN RE, MUEHLLEHNER G, MOYER RA:
Gamma camera collimator considerations for imaging â€˜NI.
JNuclMedlS: 328â€”331,1974

4. NISHIYAMAH, SODDVJ, BERIcERA, et al: Evalua
tion of clinical value of â€œIIand â€œIin thyroid disease. I Nuci
Med 15:261â€”265,1974

5. SILVESTERDJ, SUGDENJ, WATSONIA: Preparation of
123! by a-particle bombardment of natural antimony. Radio

chem Radioanal Lett 2: 17â€”20,1969
6. HUPF HB, ELDRIDGEJS, BEAVERJE: Production of

iodine-123 for medical applications. ml I App! Radiat isot
19:345â€”351,1968

7. MARTINMJ, BLIcHnRT-TovrPH: Nuclear Data Ta
bles, A8, 1â€”2Oct 1970, New York, Academic, p 88

8. STARKVJ, HARPERPV, LATHROPKA, et at: Evalu
ation of â€˜Â°@Pbas an imaging agent for cisternography. I Nucl
Med 13: 468â€”469,1972

222 JOURNAL OF NUCLEAR MEDICINE

23rd ANNUAL MEETING
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June 8â€”i1, 1976 Dallas Convention Center Dallas, Texas

Members and nonmembers of the Society of Nuclear Medicine are invited to attend the 23rd An

nual Meeting. The convenience and comfort of attendees will be emphasized as much as possible, with

good food service, snack bars, and lounge areas readily available in the Convention Center. This year's

program will include lectures by distinguished scientists in specialty areas as well as selected research

papers of merit. Due to the popularity of the teaching sessions,the format has been expanded so that,

teaching is not confined to the early morning hour, but is distributed throughout the daily program.

A wide variety of nuclear medicinetopics in clinical research,clinical practice, and basic science
will be covered,includingthe following: Bone/Joint,Cardiovascular,Computer/DataAnalysis,Computer
ized Axial Tomography, Dosimetry, Endocrine/Metabolism, Gastroenterology, Hematology, Instrumenta

tion, In Vitro Assays, Neurology, Oncology, Pediatrics, Pulmonary, Radiopharmaceuticals, and Renal/

Electrolytes. Scientific sessionsfor the Technologist Section will be held concurrently.

Registration forms are available from the Society of Nuclear Medicine, 475 Park Avenue South,

New York, N.Y. 10016.




