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rays per decay (0.851 and 1.000 for â€˜37Csand 54Mn,
respectively (2)) and A is the activity of the standard, in
becquerels. The detection efficienciesthus computed were
then inserted into Equation (1) with @Rreplaced by the
attenuation coefficients for â€˜37Csand MMn (1), yielding
values of t@ = 2.01 cm and 2.02 cm, respectively. Two
different standard sources for computing t@were used to
illustrate the consistency of the method.

The average t@rrof 2.015 cm was then inserted into
Equation (1) and the generator's activity found by solving
for A in Equation (2).

The resultant energy spectrum (Fig. 1A)showed a single
large energy peak at 528 keV (FWHM = 9.5%). The peak
encompassed 14% of all channels and contained 44% of
the total number of counts. The peak channel had 4.7 x

FIGURE 1
A: Energy spectrum emitted by a 81mKrgas generator, as
measured with a 2-in. Nal well detector. The spectrum
was taken 5 mo after the generator calibration date. B:
Generator decay data and the best-fit curve. The initial
count rate was 27.3 kcts/sec.

Long-Lived Radioactive Contaminant
of a Krypton-81m Gas Generator

TO THE EDITOR: Krypton-81m (81m}(4@ has been in
use for several years in nuclear medicine for pulmonary
ventilation studies. It is produced by the radioactive decay
of rubidium-81 (81Rb) in a 185 MBq (5 mCi) generator
(Medi-Physics, Paramus, NJ) supplied to the user. The
package insert clearly states that â€œotherrubidium radioiso
topes which do not decay to radioactive krypton 8lm}(j@@
their decay are present in the generatorâ€•,but full details
are not given.

In an effort to learn more about the contents of these
generators, an investigation was conducted to determine if
any long-lived radioactive contaminants were present.
Since the half-life of 81Rb is 4.58 hr it was decided to let
the generator decay in storage long enough to eliminate
any signs of this isotope from the measurements.

A 1-mo-old generator was dismantled and an exposure
rate of'â€•-2.6x l0@ C/kg/hr (1.0 mR/hr) was measured in
contact with the glass bulb containing the generator's
radioactive material. This finding confirmed the presence
of a relatively long-lived radioactive isotope in the gener
ator, so we proceeded to determine the identity and quan
tity of this contaminant.

The glass bulb containing the generator contents, with
its associated plastic tubing attached, was placed in a 2-in.
diameter by 2-in. deep Nal well detector connected to a
Tracor-Northern (Econ H Model NS 7lOA) multichannel
analyzer. An energy spectrum was acquired and the main
peak identified from radionuclide decay tables. The count
rate was measured over a 70-day period, with the consid
erable deadtime losses (that varied from 25% to 15%
during this time) corrected by the multichannel analyzer
circuitry. Determination ofthe activity ofour sample from
exposure rate measurements was precluded by its small
value. Its calculation from well-counter data required
knowledgeofthe detection efficiencyin the sodium iodide
detector, which could be calculated from the formula

Detection Efficiency (DE) = 1 â€”e@â€•@
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where @LRis the linear attenuation coefficient (1) in sodium
iodide of 529 keV gamma rays and t@ris the â€œeffective
path lengthâ€•ofgamma rays in the 2-in. well detector. The
latter takes into account the geometric aspects of our
detection system, with its nearly 4wangular acceptance.

tcfrwas found by observing the count rates from call
brated standards ofcesium-l37 (@37Cs)and manganese-54
(54Mn)and computing their detection efficiencies (DE)
from the formula

DE= C
IxA

B Days

(2)

where C is the measured count rate in counts per second,
corrected for deadtime, I is the mean number of gamma
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i0@counts. A smaller peak @175keV is the result of
Compton backscatter.

A review of radionuclide decay tables (2) indicated that
the spectrum is consistent with that from 83Rb,which has
a half-life of 86.2 days and decays by electron capture,
emitting gamma rays with an average energy of 529 keY.
The primary gamma rays include 520.41 keY (46%),
529.64 keV (30.3%), and 552.65 keV (16.4%).

Measurement of the declining count rate over a 70-day
period, corrected for deadtime losses, yielded a half-life of
84.0 days, thus confirming the identity of the source as
83Rb(Fig. 1B). The initial count rate was 2.7 x l0@cts/
sec.Counting time was 200 sec in all cases.The correlation
coefficient ofthe best-fit exponential curve to the data was
â€”0.9995.

The activity of83Rbin the generator, decayed backward
to the latter's calibration date, was calculated to be 149
MBq (4.0 XCi),or 0.080% of the total activity. For corn
parison, a second spent generator was dismantled and
found to contain 117 MBq (3.2 @iCi)of 83Rb (0.062%
contamination) at its calibration date.

Rubidium-83is not listedin the NRC'stableofexempt
concentrations (3) and therefore only concentrations not
exceeding 1 x 106 @Ci/g(37.0 Bq/kg) ofsolids are exempt
from disposal regulations. Furthermore, NRC rules pre
dude disposal via decay-in storage for a radionucide with
a half-lifegreater than 65 days, (4). In conclusion, although
the quantity of 83Rbin the generators is quite small and is
consistentwith the informationprovidedin the package
insert, its presence must neverthelessbe taken into account
when methods of disposal are considered.

References

1. Hubbel JH. Photon mass attenuation and energy absorp
tion coefficients from 1keV to 20 MeV. ml JApp/Radiaz
Isot1982;33:1269â€”1290.

2. Kocher DC. Radioactive Decay Data Tables, National
Technical Information Service, U.S. Dept. of Commerce,
DOE/TIC-i1026,1981.

3. Code of Federal Regulations, 10 CFR 30. 14, Revised
January 1, 1988.

4. Code of Federal Regulations, 10 CFR 35.92, Revised
January1,1988.

Leonard M. Rosenstein
SidneyTudor
Nassau County Medica/ Center
East Meadow, New York

On the Accumulation in Liver of â€œInFollowing
Administration of the B72.3 Antibody

TO THE EDITOR: A recent issueof the Journal ofNuclear
Medicine contains two reports on the biodistribution of in
dium-ill (â€œIn)following i.v. administration of the B72.3
antibody radiolabeled with essentially the same p-isothiocyan
atobenzyl-diethylenetriaminepentaacetic acid (SCN-Bz
DTPA) chelator. Both the work of Carney et al., which was
conducted in nude mice (1), and that of Yokoyama et al.,
performed in eight patients (2), included a comparison with
the B72.3antibody radioiodinatedvia chloramine-Tor lodo
gen. With respect to the accumulation of â€˜â€˜â€˜Inin the liver,

strikingly different results were obtained in these two investi
gations with higher levels of ham in liver being observed in
patients.

One obviousconclusionfrom these observationsis that a
radiolabeland/or a radiolabeledantibody may behavediffer
ently in animals and in patients with regard, at least, to the
liver. This is not surprising since mechanisms exist in patients
but not in mice which encourage antibody localization in
liver. For example, the formation in patients of circulating
antigen-antibody complexes, HAMA and the recognition by
the liver of foreign proteins will all contribute to antibody
accumulation in this organ (3).

The low â€˜â€˜â€˜Inliver levels observed in mice by Carney et al.,
have been previouslyreported for B72.3 when radiolabeled
viaSCN-Bz-DTPA(4).Higherliverlevelswereobservedwhen
the antibody was radiolabeled with â€˜â€˜â€˜Inusing the cyclic
anhydride of DTPA (CDTPA). In our view, an explanation
ofthese differences based on the higher denticity ofthe SCN
Bz-DTPAchelatorisunconvincingespeciallyin lightof recent
results showing identical biodistributions in mice of@ Lâ€˜In
following i.v. administration of the B72.3 antibody radiola
beled both via SCN-Bz-EDTAand SCN-Bz-DTPA(5). Fur
thermore, explanations based on the increased stability of
I I â€˜Intowards transchelation to transferrin when chelated via

SCN-Bz-DTPAare also unsatisfying since at early times,
equivalentaccumulationin liverof' â€˜â€˜InattachedviaCDTPA
and iodine-125(1251)havebeen reportedfollowingi.v. admin
istration ofthe lO-3D2 antibody to mice (3). Furthermore, a
recent investigation ofthree antibodies radiolabeled with â€˜â€˜â€˜In
via CDTPA and internallywith â€œSereport similar accumu
lations ofboth labels in mouse liver over 96 hr(6). In addition,
recentstudiesusingrat liversshowthat the major radiolabeled
catabolic product of the 86.2 antibody labeled with â€˜â€˜â€˜Invia
CDTPA is a low molecular weight speciesin which â€˜â€˜â€˜Inis
probably present in its DTPA chelate (7). In our view, the
most likelyexplanationofreduced â€˜â€˜â€˜Inlevelsin mice follow
ingadministrationofSCN-Bz-DTPAconjugatedantibodiesis
instability of the thiourea bond whereby this chelator is con
jugated (8). Some evidence has recently been presented in
support of this suggestionin that â€˜â€˜â€˜Inin urine was found to
be present as the Bz-EDTAchelate followingadministration
to mice of the Lym-1 antibody radiolabeledwith SCN-Bz
EDTA(9).

One remarkableobservationofCarney et al. is the identical
biodistributions obtained in mice for â€˜â€˜â€˜Inand 1251in all
organs, including liver, and at all time points. Previous com
parison studies have shown lower radioiodine levelsin liver
when CDTPAwas used to attach â€˜â€˜â€˜In(10). The similarities
observedby Carneyet al., however,do not necessarilyreflect
either improved integrityof the B72.3antibody or increased
stability of its â€˜â€˜â€˜Inlabel when the SCN-Bz-DTPA chelator is
used. To argue thus ignores the fact that radioiodine, when
attached to antibodies via conventional techniques, is itself
unstable in vivo by the process ofdehalogenation. The extent
to whichthis processoccursis undoubtedlydependenton the
antibody but must have been prominent in the study of
Carney et al. judging by the high(38% ID/day) urine excretion
of 1251If thyroid and stomach had been sampled, it is most
likelythat additionalevidenceof dehalogenationwould have
been apparent. If, as is likely, significant instabilities of @2@Jas
a resultofdehalogenationoccurredand sinceidenticalbiodis
tributions of 1251and â€˜â€˜â€˜Inwere observed, some process of
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