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123|-Labeled iodoazomycin arabinoside (IAZA) is a marker of hyp-
oxia in vivo. It has been used clinically to image hypoxic tissue in
solid tumors, peripheral vascular disease of diabetic origin, blunt
brain trauma, and rheumatoid joints and in an animal model of
cerebrovascular disease. The radiation dose biodistribution for
123]-JAZA was studied to assess and characterize its suitability as a
clinical radiopharmaceutical. Methods: Six healthy volunteers
each received a nominal 185-MBq (5 mCi) dose of '3I-IAZA ad-
ministered as a slow (1-3 min) intravenous injection in the arm.
Anterior and posterior whole-body planar images were acquired
for each volunteer beginning immediately after injection and at 1-2,
3-4, 6-8, and 20-24 h after injection. Venous blood samples (0 h
predose through 28 h after dosing) and 28-h cumulative urine
samples were taken from each volunteer for pharmacokinetic anal-
ysis. Radiation dose estimates were performed for all volunteers,
with “reference adult” (for men) and “adult female” (for women)
phantoms, and both the International Commission on Radiological
Protection 30 gastrointestinal tract model and the dynamic blad-
der model, using the MIRDOSES3 program. Two sets of estimates,
1 using a pharmacokinetic analysis of total serum radioactivity
and 1 based on scintigraphic image data, were obtained for
each volunteer after '23-IAZA administration. Results: Two com-
partments were discernible by pharmacokinetic analysis, and 4
compartments were discernible by image analysis. The urinary
bladder wall received the greatest radiation dose (6.3E-02 =+
8.7E-03 mGy/MBq), followed by the upper large intestinal wall
(56.6E-02 = 1.2E-02 mGy/MBq), the lower large intestinal wall
(5.0E-02 = 1.2E-02 mGy/MBq), and the thyroid (4.4E-02 =
1.4E-02 mGy/MBq). Approximately 90% of physiologically elimi-
nated radioactivity was excreted through the kidneys. Radioactiv-
ity entering the intestinal tract from the gallbladder constituted
<10% of biologically eliminated activity. Conclusion: The dosi-
metric analysis of '23|-IAZA in 6 healthy volunteers indicated that
both disposition kinetics and radiation dosimetry support its clini-
cal use for imaging tissue hypoxia.
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/ \Ithough originally developed for imaging regional

hypoxic tissue in peripheral vascular disease of diabetic
origin (6), blunt brain trauma®), and rheumatoid joints8j
and in an animal model of cerebrovascular dise&s&(.
Radiation dosimetry calculations used to predict the ra-
diation dose for patients receiving the radiopharmaceutical
take into account radiation type and half-life, the amount of
radioactivity administered, and tracer kinetics, including
source organ identification and their respective biologic
half-lives. Target organ mass, shape, and location and the
intraorgan absorbed fraction of energy emitted by all source
organs are usually estimated from scintigraphic images.
Organ-specific parameters (S values) for a variety of human
phantoms and radioisotopes have been publistépand
are conveniently available in the MIRDOSE computer pro-
gram (Oak Ridge Institute of Science and Education, Oak
Ridge, TN). Stypinski et al.1Q) reported the clinical pharma-
cokinetics of IAZA, the radiopharmacokinetics Bfi-IAZA,
and total radioactivity kinetics for 6 healthy volunteers. The
123-]AZA radiation dosimetry estimates for those 6 volunteers
are reported in this article, and this dosimetric information is
compared with the previously reported pharmacokinetic data.

MATERIALS AND METHODS

Chemicals and Reagents
IAZA was synthesized and radiolabeled using published proce-
dures established in our laboratory, 13).

Clinical and Imaging Protocols

The research was conducted in accordance with the tenets of the
Declaration of Helsinki (1964) and was approved by the Alberta
Cancer Board Research Ethics Committee and the University of
Alberta Radiation Safety Committee. Details of the clinical pro-
tocol have been described elsewhet®) ( Six healthy volunteers
(4 men, 2 women; age range, 26—-54 y; mean age;3¥3 y)
participated with informed consent. Lugol’s solution (0.6 mL, U.S.
Pharmacopeia) in orange juice was given orally to block uptake of
radioiodide by the thyroid, and shortly thereafter, each subject
received a nominal 185-MBq (5 mCi) dose Bfi-IAZA admin-
istered as a slow (1-3 min) intravenous injection in the arm.

Anterior and posterior whole-body planar images were acquired

hypoxia in patients with cancen<5), 123-iodoazomycin at 5 different time periods beginning immediately after injection
arabinoside (IAZA) has also been used clinically to imagand at 1-2, 3—4, 6—8, and 20—24 h after injection. All image times
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were 30 min. The images were acquired using a dual-head, large
field-of-view gamma camera (Odyssey 2000; Picker International
Canada, Inc., Brampton, Ontario, Canada) equipped with a low-
energy, all-purpose collimator and interfaced to an Odyssey com-
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puter (Picker International Canada). The 20% analysis windaadministered activity, whereas the pharmacokinetic MRT may be
was set symmetrically over the 159-ké%A photopeak. defined as the area under the concentration—time moment curve
Fourteen venous blood samples,nfrd h (predose) through divided by the area under the concentration—time curve.
28 h after dosing, and 28-h cumulative urine samples were takenOnce the geometric mean counts in an organ were determined
for pharmacokinetic analysis from each volunteE2)( for all 5 imaging times, the MRT of the radioactivity in the organ
Planar scintigraphic images were exported to a personal comas determined using LAGRAN (version 1.0D; C. Ediss, Univer-
puter equipped with MEDisplay (version 1.32s; C-Soft, Edmorsity of Alberta, Edmonton, Alberta, Canadd)5, by area under
ton, Alberta, Canada), a medical image analysis package. The curve (AUC) integration of the ROI count versus time plot. The
number of counts and pixels in selected regions of interest (RORY was calculated for the large intestine, liver, kidney, thyroid,
were obtained for each volunteer: liver, left kidney, large intestingy/B, AB, and TB. Because each image acquisition took 30 min, it
urinary bladder, thyroid, gallbladder, and the whole body (WBas assumed that the mean count in an organ corresponded to the
WB counts were determined by drawing a contour around tmeidtime of 15 min after the start of image acquisition. The only
entire body image. An off-body region drawn to the right of thexception was the thyroid, for which it was assumed that the mean
volunteer’s head was used as instrumental background. To papunts were acquired at 5 min from the image start.
tially compensate for source organ overlap, several overlappingThe 3 regions of interest, WB, TB, and AB, all include the
ROIs were included: a region of overlap between the right kidneypunts from the liver, kidneys, and thyroid. To account for the
and liver, a region of left kidney with large intestine overlap, andctivity in the body that is not in these organs and has not been
a region of left kidney where there was no large intestine overlagxcreted into the bladder or the gastrointestinal tract, the remainder
The right kidney and liver overlap ROI was established by drawingf the body (RB) was included as an additional source organ. The
2 parallel lines through the patient’s body: 1 line passing throud®iT;, of this source organ was calculated as:
the uppermost point of the left kidney and the other passing
through the lowest point of the liver. The left kidney region RTire) = RTere) — [RThven + RTirianeys + RTnanyroa]-  EQl. 3

between the 2 lines was drawn, flipped around its horizontal ax'ﬁ . . . .
: " . . enal and Gastrointestinal Tract Excretion Fractions
and dragged to the anatomic position of the right kidney, between.l_he fraction of the radioactive dose eliminated through the

the 2 lines. The count contribution from the blood pool to the organ " : . . .
- . o epatobiliary system into the intestinal tract was determined from
activity was included as part of the organ activity for all ROls. P 1y sy

the gamma camera images by first calculating the rate of elimina-

Dosimetry Protocols tion of radioactivity into the gut (l), according to the formula:
Because SPECT or CT images were not available for the 1 1
volunteers, assigning activity to organs with overlapping regions Kgu = Eq. 4

as viewed from a planar 2-dimensional image was based on RTae) RTae)

assumptions that were dependent on image time. The analyseshys, the fraction of radioactive dose eliminated by the gut was
initially were performed manually, and once the protocol wagetermined as:

established all calculations were reanalyzed using Excel (version

7.0; Microsoft, Redmond, WA) for Windows 95 (Microsoft). The fraction into gut= Ky, X RTg). Eq. 5

il I I im rce region activity and over- . . .
detailed protocol used to estimate source region activity and ove Because the only other biologic route of excretion from the

lapping activity dlstr_lbutlons 1S avgllable. . body available for a radiopharmaceutical is the kidneys, the frac-
Once the posterior and anterior counts in each organ were . .
- . |10n entering the bladder was calculated as:
determined, the counts were further corrected by subtracting in-
strumental b_ackground ac_ti\_/ity (as counts per pixel) from the fraction into bladder= 1 — fractioninto gut.  Eq. 6
counts-per-pixel organ activity. The geometric mean counts for o _
each organ were then calculated. No linear attenuation correctiorRadiation dose estimates were performed for all volunteers
was made for the anterior and posterior tissues (i.e., bone, mustiging the MIRDOSES.1 program. The phantoms used were “ref-
fat, and skin) above or below the organ of interest. erence adult” for the male volunteers and “adult female” for the
To determine the fractions of radioactivity entering the gut an@male volunteers. The model used for analysis included a com-
the bladder, the dosimetry equations include WB, total body (TBJination of both the International Commission on Radiological
and all body (AB). TB and AB counts were determined from th&rotection 30 gastrointestinal tract model and the dynamic bladder
anterior and posterior images at each acquisition time: model (L6). Two sets of estimates were performed for each vol-
unteer, one using a 2-h and one using a 4.8-h bladder void time.
TB counts = WB counts —

(gastrointestinal tract counts bladder counts Eq. 1 RESULTS

Gastrointestinal tract counts consisted of the sum of the geo-/mmediate and 22-h anterior and posterior gamma cam-

metric mean of counts in the large intestine and the gallbladd&f@ images of volunteer 3 are shown in Figure 1. Typically,
AB counts were determined according to the formula: on the earliest images, the organs with the highest radioac-

tivity accumulation were the bladder, liver, and kidneys.

AB counts = WB counts — bladder counts.  EQ. 2 The heart was visible in early images, but not at longer

It is important to state at the outset that the pharmacokinefin€s; therefore, the heart activity was attributed to blood
mean residence time (MRT) and the radiation dosimetry resider@0l. The intravenous injection site also was visible on the
time (RT) have somewhat different meanindd)( The RT is the immediate images of this volunteer, but the percentage of
area under a source organ's time—activity curve divided by thadioactive dose in that area, as determined by image anal-
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FIGURE 1. Typical immediate (0-30 min)
anterior (A) and posterior (B) view, and 22-h
anterior (C) and posterior (D) view images
after 123I-IAZA intravenous administration
to volunteer. Images were obtained from
volunteer 3 (27-y-old man) after injection of
207.2 MBqg (5.62 mCi) '3I-IAZA into right
arm.

ysis, was negligible and therefore not expected to alter the
distribution kinetics of the radiopharmaceutical. The injec-
tion site was also visible, to a lesser extent, on the imme-
diate images of volunteer 5 (not shown).

There was a striking absence of radioactivity in the brains

TABLE 1
Radiation Dose Estimates for 4 Male and 2 Female
Patients

of all the volunteers in early- and intermediate-time images,

indicating effective exclusion of3-IAZA by the blood- Organ

Total dose

mGy/MBq

rad/mGCi

brain barrier. Later images, however, showed some reuibAdrenaIS
tribution of radioactivity into the brain. Immediate, 1- to g,
2-h, and 3- to 4-h images also did not show thyroid or largegeasts
intestine uptake; in fact, these organs did not become readil@B wall
visible until the 20- to 24-h image acquisition time (Fig. 1). LLI wall
During the determination of gastrointestinal tract counts,Small intestine
. . . Stomach
only the large intestine and gallbladder counts were in-; .
cluded because the small intestine was never clearly distingeart wall
guishable in any of the images. Because the radioactivityidneys

entering the intestinal tract from the gallbladder constitutedtiver

a small fraction of the dose<(10% of biologically elimi- k/l“”sgcle
nated activity), it was only visible when either concentratedo\tjaries

in a small area (i.e., the gallbladder) or 20 h after dosepancreas
administration, after a substantial portion of the dose wa%ed marrow
eliminated from the rest of the body. Some concentration of8one surfaces
intestinal activity was evident in the 6- to 8-h image, but at Ski"
. . . . . ; ; f Spleen

that time it was either localized in the junction of the ileum .
and the ascending colon or already in the initial part of thetnymuys
ascending colon. In each case, this activity was included a%hyroid
part of the large intestine ROI. UB wall

A summary of radiation dose estimates for all volunteers%erus
for the 2-h bladder \_/0|d tl_me is shown_ in Table 1. The ¢ iive dose
source organs were liver, kidneys, thyroid, and RB, and the equivalent
activities in these organs were assumed to be uniformlyEffective dose
distributed. Radiation dose caused by activity observed in
the urinary bladder and the gastrointestinal tract was calculatedy,s,/vgg,
separately. Although the reference adult phantom used for dos@&em/mci.

8.5E-03 *+ 8.3E-04
5.5E-03 = 5.3E-04
4.7E-03 = 4.7E-04
1.2E-02 + 1.7E-03
5.6E-02 = 1.2E-02
2.4E-02 = 5.1E-03
8.7E-03 * 9.5E-04
5.0E-02 = 1.2E-02
7.2E-03 = 7.4E-04
1.9E-02 + 9.2E-04
1.4E-02 = 3.0E-03
6.7E-03 = 7.3E-04
7.1E-08 = 5.8E-04
1.8E-02 £ 3.1E-03
9.0E-03 = 8.7E-04
7.2E-08 *+ 6.3E-04
1.2E-02 = 1.1E-03
4.5E-03 = 3.8E-04
7.7E-08 * 6.6E-04
7.0E-03 = 1.9E-04
6.2E-03 = 6.2E-04
4.4E-02 + 1.4E-02
6.3E-02 = 8.7E-03
1.6E-02 + 1.4E-03
8.0E-08 = 7.1E-04

2.1E-02 = 2.8E-03*
2.2E-02 = 2.4E-03*

3.2E-02 + 3.1E-03
2.0E-02 + 2.0E-03
1.7E-02 + 1.7E-03
4.6E-02 + 6.1E-03
1.7E-01 = 7.9E-02
7.2E-02 = 3.3E-02
3.2E-02 + 3.5E-03
1.5E-01 = 7.0E-02
2.7E-02 + 2.7E-03
7.0E-02 = 3.5E-03
5.2E-02 = 1.1E-02
2.5E-02 + 2.7E-03
2.6E-02 + 2.2E-03
6.7E-02 + 1.1E-02
3.3E-02 = 3.3E-03
2.7E-02 * 2.4E-03
4.5E-02 + 3.9E-03
1.7E-02 + 1.4E-03
2.8E-02 + 2.5E-03
2.6E-02 + 6.9E-04
2.3E-02 + 2.3E-03
1.4E-01 = 7.9E-02
2.0E-01 = 8.9E-02
5.8E-02 = 5.5E-03
3.0E-02 + 2.6E-03

7.9E-02 = 1.0E-02t
8.0E-02 = 9.1E-03f

estimates in men does predict radiation dose to the ovaries a€B = gallbladder; LLI = lower large intestinal; ULI = upper large
well as testis, the adult female phantom does not predict tRgstinal; UB = urinary bladder.

dose to the testis. Volunteers 4 and 6 were women.

Values are mean = SD for 123|-|AZA using 2-h bladder void time.
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The organs receiving the greatest radiation dose were tiwn involving these organs will introduce errors in the ROI
thyroid, upper and lower large intestinal wall, urinary bladeounts determination of all the overlapping organs. A final
der wall, and small intestine. The bladder was an importaimiportant source of error was the accuracy of ROl drawing,
source organ, because90% of the physiologically elimi- which was estimated at 10% based on 5 repeated draw-
nated radioactivity was excreted by the kidneys. Encouraggs of the same ROI.
ing the patients to urinate frequently, especially during the The radioactivity in the thyroid gland was thought to be
first 8 h after dose administration, would substantially resaused by metabolic deiodination Bf-IAZA, with sub-

duce the radiation dose to the urinary bladder wall. sequent active accumulation Bfi-iodide. For the purpose
of this study, the radioactivity in the thyroid gland was
DISCUSSION considered irreversibly bound and was eliminated with the

The primary source organ for the majority of targel3.2-h decay half-life of the isotope. The volunteers in this
organs listed in Table 1 was the RB. Exceptions were tistudy received a single oral dose of Lugol’s solution at the
lower large intestinal wall, upper large intestinal wall, smatime of 123-IAZA injection. Because iodine incorporation
intestine, kidneys, liver, thyroid, and urinary bladder walinto the thyroid gland takes place with a 6- to 8-h half-life,
all of which were their own primary sources and targets. Fidrmay be possible to further decrease the radiation dose to
the urinary bladder and upper large intestinal and low#re thyroid by administering Lugol’s solution earlier in the
large intestinal walls, it was assumed that the source jfotocol (L7,18. Although a single dose did not completely
activity was the organ content and not the organ wall. TH8ock the thyroid, in volunteer 6 the thyroid gland was
primary contributors for the uterus and TB varied with thgirtually undetectable even at the time of the 20- to 24-h
bladder void time, with the RB and the urinary bladdeimage acquisition.
acting as the primary contributors for a 2-h void time. Table 2 compared?3-IAZA and several radiopharma
Similarly, for the effective doself), the primary source ceuticals that are either commercially available or are being
organ was the colon or the urinary bladder. investigated as potential clinically useful imaging agents.

The main sources of error involved in the dose estimat®®se estimates are for adults with a 2-h bladder void time.
presented in Table 1 include the lack of attenuation correthese data emphasize the low doses fiIHAZA, because
tion and removal of overlying background from the ROthe 123-IAZA radiation dosimetry is comparable with some
source organ activity determinations. The failure to remov&™Tc-labeled agent*"Tc-sestamibi, for example, is cem
overlying background activity from the organ ROI willmonly given as a 1.1-GBq injection, resulting in a TB dose of
overestimate the radiation dose; however, this will be pas-mGy, whereas?3-IAZA, clinically given as a 370-MBq
tially compensated for by the lack of attenuation correctiodpse, will produce a TB dose of approximately 3 mGy.
which will result in underestimating the dose. The assump-The TB RT calculated using gamma camera ROI infor-
tion of uniform distribution of radioactivity in an organ ismation and the pharmacokinetic MRT, which was calcu-
another important factor when using the MIRD scheméated as the area under the concentration-time moment
This is especially important for organs such as the largerrve divided by the area under the concentration—time
intestine, where gastrointestinal tract transit time determinesgrve, are not identical in concept. Individual organ RTs
radioactivity localization at the time of image acquisitiontepresent the distribution of activity in various organs in the
and for the kidneys, where the highest activity concentratidoody as identified by ROI analysis, and the RB represents
after123-1AZA administration was visible in the renal pel the tissues and organs with similar distribution characteris-
vis area. Not only will different parts of these organs receiv&s; the whole-body RT of the tracer is the sum of the RTs
variable radiation doses, but also any overlap ROI calculaf each of these components. In multicompartmental phar-

TABLE 2
Dosimetry Estimates Comparison Between 23|-IAZA and Several Other Radiopharmaceuticals
for Adults Using 2-Hour Bladder Void Time

Generic name ULl LLI Thyroid Urinary bladder wall Total body Reference
123]-1AZA 5.0E-02 5.6E-02 4.4E-02 6.3E-02 8.0E-03 This study
123|-Tropane 4.3E-02 4.6E-02 5.7E-02 9.7E-02 N/A 17

EDE = 3.2E-02
131]-lodobenguane sulfate N/A N/A 9.2E-02 8.0E-01 6.2E-02 19
99mTc-Bicisate 1.6E-02 1.3E-02 3.5E-03 3.0E-02 2.4E-08 20
99mTc-Sestamibi 4.9E-02 3.5E-02 6.2E-03 1.8E-02 4.6E-03 21

ULI = upper large intestinal wall; LLI = lower large intestinal wall; N/A = not provided in product monograph; EDE = effective dose
equivalent (mSv/MBaq).
Values are in mGy/MBgq.
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macokinetic analysis of serum radioactivity, the organs rep- TABLE 3

resenting the RB would all constitute a single compartmeni/ean Residence Time Estimates for Various Organs for 6

whereas organs with different MRTs would each constitute Healthy Volunteers

a separate compartment. To compare these approaches, itis

important to use pharmacokinetic data representing tota

radioactivity rather than the radiopharmaceutical alone bez

cause no differentiation is possible with gamma cameréiver 800 6.82 6.85 7.12 913 619 735 1.05

analysis. After the serum-based pharmacokinetic analysis gf:% g-gg g-gg ;\:’? g-gf ?-22 g-zg* ;f? 2)-‘7";

total radioactivity after'?3-IAZA administration in these yrol S0 621 609 660 741 612 657 054

volunteers, only 2 compartments were discernible, as can be

seen from the plot of total radioactivity in Figure 22 ———

However, gamma camera scintigraphic images of the W hyroid ROI absent. o _
. . . Data are in hours and are based on WB scintigraphic image analysis

f;_\ppear_ to show at I_eaSt 4 regions with elevated uptake: ‘Q% time points within 24-h period after 23I-IAZA administration.

liver, kidney, thyroid, and RB. An attempt was made to

discern whether these regions were separate compartments

of a multicompartmental pharmacokinetic model. can be identified. In the case &8-I1AZA, the very small

An explanation for this apparent discrepancy between thaction of dose accumulated in the thyroid would not be
serum-based and scintigraphic-based models can be détected by serum analysis, despite the long MRT of activ-
tained through inspection of the different sources of daity in this organ. Furthermore, serum analysis would group all
sampled by each technique. We observed that the scimigans with similar MRTSs into a single compartment, regard-
graphic-based RTs calculated for the liver and kidney weless of their respective concentrations of radioactivity. This is
7.35*+ 1.05 h and 7.53+ 1.47 h, respectively. A 1-way in keeping with the tenet that if the rate of change of activity of
ANOVA (power of significance= 0.05) did not detect different organs (as represented by ROISs) is similar, then they
statistically significant differences in the organ RTs and, hen@an be attributed to the same compartmegj.
both the liver and the kidney could be ascribed to the sameThe distribution phase of total radioactivity, as deter-
pharmacokinetic compartment (Table 3). Because the thyreidned from the pharmacokinetic analysis of blood samples,
represents<0.5% of the AB cumulated activity, it would not was found to represent only 5% of the overall AUD2)
be discernable as a separate compartment by serum analy¥igh a 30-min image acquisition time, this distribution
TB imaging data represent activity mainly caused by blood apthase was too short to be discernable with gamma camera
are therefore expected to be quantitatively similar to the seruseintigraphic techniques. It was not possible to decrease the
based model. whole-body acquisition time caused by gamma camera sen-

Classic pharmacokinetic sample acquisition methodgivity and the amount of23-IAZA injected. Thus, the
generally rely on venous blood samples. Consequently, oslgurce organs were the sources of radioactivity not by virtue
quantitatively important compartments with different MRT®f longer RTs, but because they had relatively higher affin-
ity for the radioactive components, which resulted in greater
volumes of distribution of total radioactivity.

In addition to the estimate of the TB RT and MRT, the 2
methods also can be used independently to determine the
biologic elimination routes of total radioactivity from the
body. In pharmacokinetic analysis, the fraction eliminated
in urine was determined directly by analyzing the pooled 0-
to 28-h urine samples. The remainder of the dose was
assumed to be excreted through the d).(Scintigraphic
analysis proceeds in the opposite order: The fraction of
radioactivity entering the gut is determined from the im-
ages, and then remaining loss of activity is considered to be
eliminated in the urine.

Gamma camera ROI analysis was used to predict the per-
centage of total radioactivity excreted in urine for volunteer 3,
who had failed to collect a final urine sample. A renal clearance
FIGURE 2. Plots of mean dose-normalized disposition of total ~ of 111 mL/min was determined for this individual, which was
radioactivity and "»*I-IAZA (experimental data) and radioactive  comparable with those of the other 5 volunteers and showed an

i i i 23] .. . .
metabolites (derived data) in human volunteers after ™3-IAZA 54/ antage of gamma camera scintigraphic analysis to compen-
administration. Data are plotted as percentage injected dose per te for th biect i
milliliter of blood and are not decay corrected. O = total radioac- sate for the subjects noncomp lance.
tivity; ® = 123|-IAZA; ¥ = radioactive metabolites. (Reprinted with Table 4 shows estimates of TB RT and MRT and the

permission of (12).) percentage dose eliminated in urine using the 2 methods for

Volunteer no.

rgan 1 2 3 4 5 6 Mean SD

1e-2

1e-3 o

1e-4 A

%ID/mL blood

1e-5 4

1e-6 T T T T T

Time (h)
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TABLE 4
Comparison of Gamma Camera and Serum-Based
Pharmacokinetic Methods Used to Estimate MRT and RT
and Percentage of Total Radioactivity Eliminated in Urine

camera—based and serum-based kinetic analyses suggested
that detailed pharmacokinetic analysis during dosimetry
studies can serve as an important aid in validating some of
the assumptions made in estimation of location and transit
times of radioactive molecules from scintigraphic images.

Gamma PK/gamma
camera Pharmacokinetic* camera
Volunteer RTyg Urine MRTyg  Urine RT+s/ ACKNOWLEDGMENTS
no. (h) (%) (h) (%)  MRTrg  Urine IAZA was synthesized by Dr. Elena Atrazheva and radio-
1 744 889 725 953 097 107 labeled by Ronald Schmidt. This research was supported in
2 701 920 728 851 1.04  0.92 part through Alberta Cancer Board grant RI-14 and predoctoral
3 6.88 928 595 644t 086 0069  scholarships from the Medical Research Council of Canada
4 685 875 652 935 095  1.07 and the Alberta Heritage Foundation for Medical Research.
5 738 887 767 912 1.04  1.03
6 760 88.0 640  97.0 0.84  1.10 REFERENCES
1. Mannan RH, Somayaji VV, Lee J, et al. Radioiodinated 1-(5-iodo-5-d@aky-

*Reproduced with permission of (712).

fiIncomplete urine collection (sample missed at end of collection
interval).

PK = pharmacokinetic method.

arabinofuranosyl)-2-nitroimidazole (iodoazomycin arabinoside: 1AZA), a novel
marker of tissue hypoxial Nucl Med.1991;32:1764-1770.

. Mercer JR, Mannan RH, Somayaiji VV, et al. Sugar-coupled 2-nitroimidazoles:

novel in vivo markers of hypoxic tumor tissue. In: Maddalena DJ, Snowdon GM,
Boniface GR, edsAdvances in Radiopharmacology, Proceedings of the 6th
International Symposium on Radiopharmacologyollongong, Australia: Wol-
longong University Printery Services; 1990:104-113.

each of the volunteers in this study. Percentage dose in urideParliament MB, Chapman JD, Urtasun RC, et al. Non-invasive assessment of

was based on biologic elimination routes only and did not

include clearance caused by physical decay of the radionu-

clide. Although the 2 methods used completely different

approaches, included different arrays of assumptions, and

had different errors associated with them, the resulting
values were strikingly similar. This is expected when cons-

sidering that the main sources of error for the ROI dataset

would primarily affect the number of counts in a given ROI.7.
Serial images on the same patient would include similar

ROI error terms but produce time—count-rate curves that wege

parallel to, but vertically displaced from, the true distribution.
Although pharmacokinetic analysis was expected to be
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