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Rapid hepatic clearance of ™ Tc-TMEOP:
a new candidate for myocardial
perfusion imaging

Lode R. Goethals®"*, Isabel Santos®, Vicky Caveliers® ¢, Antonio Paulo,
Frank De Geeter®, Patricio G. Lurdes®, Célia Fernandes®
and Tony Lahoutte® ¢

Background: °°™Tc labeled radiotracers used in clinical practice lack the perfect characteristics for myocardial
perfusion imaging. In particular, the high liver uptake can interfere in the interpretation of the inferior myocardial
wall. Within the tricarbonyl approach, we used tris(pyrazolyl)methane °*™Tc organometallic complexes as a lead
structure. Herein we present the production, in vivo and in vitro metabolic studies in rats and the first in vivo
biodistribution in rats for tri-methoxy-tris-pyrazolyl-*>™Tc-(CO); (°*™Tc-TMEOP), compared with °™Tc-sestamibi and
99mTc-tetrofosmin. Methods: The chemical identity of °*™Tc-TMEOP was characterized by RP-HPLC. The octanol-water
partition coefficient was determined under physiological conditions. In vitro stability and protein binding were
determined using RP-HPLC. In vivo stability was determined in blood, heart, liver and kidney homogenates, intestine
and urine using RP-HPLC. In vivo biodistribution was determined using dynamic planar acquisitions. Pinhole gated
SPECT images were performed in other animals. Cardiac, liver and lung uptake were expressed as differential uptake
ratios by drawing regions of interest in the organs of interest and around the total body. Heart-liver and heart-lung
ratios were derived. Cardiac uptake was also expressed as percentage of injected activity. SPECT images were
processed to determine the heart-liver ratio on SPECT images, to compare functional parameters between different
tracers and to visualize homogeneous intracardiac tracer distribution. Results: *™Tc-TMEOP is a moderately lipophilic
cation, is stable and does not undergo any transformation in vitro. °™Tc-TMEOP also shows a high in vivo stability. In
vivo imaging shows liver kinetics faster than those of **™Tc-sestamibi and **™Tc-tetrofosmin. Cardiac uptake and
functional analysis of pinhole gated SPECT data are comparable to those of °*™Tc-sestamibi and °*™Tc-tetrofosmin.
Conclusion: Although “*™Tc-TMEOP shows a cardiac uptake between those of **™Tc-sestamibi and ?°™Tc-tetrofosmin,
a better heart-liver ratio is obtained due to the faster liver washout. These results suggest possible faster cardiac
perfusion imaging using °™Tc-TMEOP without liver activity interference. Copyright © 2010 John Wiley & Sons, Ltd.
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1. INTRODUCTION

99MTc labeled radiotracers, such as °°"Tc-sestamibi and

incorrectly referred to coronary angiography. Where the liver
uptake is relatively high in stress compared with rest studies,
relatively important myocardial ischemia can be missed in the

9MTc-tetrofosmin are widely used for myocardial perfusion
imaging  (1-3). However, both *°™Tc-sestamibi and
9MTc-tetrofosmin are not ideal myocardial perfusion imaging
agents. Normal liver uptake interferes with the analysis of the
inferior wall of the left ventricle and their flow—extraction rates
decrease at higher flow rates (4-11). This ‘roll-off’ phenomenon in
flow-extraction limits the sensitivity of a tracer to detect coronary
artery disease and reversible perfusion defects by reducing
defect contrast and affects the detection of mild rather than
severe coronary artery disease (10-13). The increased liver
uptake, however, leads to clinically significant false positive or
negative reporting of myocardial ischemia. Photons originating
from the liver scatter in the inferior wall, resulting in an
apparently increased uptake in the myocardium. This is confusing
when comparing rest and stress studies. In general, liver uptake is
higher in rest studies, resulting in a relatively higher inferior wall
uptake compared with stress studies and the possibility of false
diagnosis of inferior wall ischemia (14). These patients are then

inferior wall. Stimulating patients to eat fatty food prior to
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Figure 1. (A) Synthesis and chemical structure of *™Tc-TMEOP. (B) HPLC chromatogram of *°™Tc-TMEOP and Re-TMEOP. (C) HPLC profiles of
99MT-TMEOP in the labeling conditions (bleu)(gamma detection); 99MT.TMEOP after incubation with human serum at 37 °C for 2 h (gamma and UV
detection is shown by pink and green profiles, respectively). (D) Radioactive HPLC profiles of *™Tc-TMEOP in comparison with the HPLC profiles of the
radioactivity extracted from rat tissues at Th post injection.
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Figure 1. (Contiued)

imaging or imaging at a later time point reduces the liver signal,
but results can vary significantly between patients (15-19).
Therefore new compounds with fast liver clearance are actively
being researched. Recent examples of cationic tracers with
improved liver clearance are ®™Tc-N-DBODC5, ™ Tc-N-15C5 and
9MTc-N-MPO (20-22). These complexes contain “°™Tc triple
bonded to nitrogen, bisphosphine ligands or ether groups to
optimize biodistribution. Neutrally charged ?°™Tc complexes
such as *™Tc-teboroxime and ?°™Tc-N-NOET have also been
developed, demonstrating better flow-extraction properties at high
flow rates compared with cationic agents and exhibiting complete
redistribution, similar to °'Tl. They show rapid liver clearance, but
unfortunately also very rapid myocardial clearance kinetics, limiting
their clinical use with the current SPECT technology (23-25).
Here we present a new compound based on tri-carbonyl
chemistry. Using tris(pyrazolyl) methane ®*™Tc-organometallic
complexes as a lead structure we developed tri-methoxy-tris
-pyrazolyl-*°™Tc-(CO); (*°™Tc-TMEOP) (26,27). TMEOP is a neutral
and tridentate nitrogen donor chelator that, upon reaction with
the organometallic precursor fac-[**™Tc(OH),(CO)s]™, forms a
moderately lipophilic cationic complex (Fig. 1A) (27). The aim of our
study was to evaluate the in vitro characteristics and in  vivo
pharmacokinetics of this new candidate for myocardial perfusion
imaging in comparison with ™ Tc-sestamibi and ™ Tc-tetrofosmin.

2. MATERIALS AND METHODS
2.1. Synthesis of **™Tc-TMEOP

One milliliter of a [*°™Tc(H,0)3(CO)s]™ solution (pH 4), obtained
using an IsoLink™ kit (Mallinckrodt Medical BV, the Netherlands),
was added to 3.4mg TMEOP ligand in 80 pl of ethanol. The
solution was heated to 100°C for 45 min. After cooling, the pH
was adjusted to 7.4 using 1 m NaOH. The labeled compound was
analyzed by RP-HPLC using a Nucleosil C;g column (10 pm,
250 x 4 mm) and a gradient of 0.1% TFA and acetonitrile at a flow
rate of 1 ml/min. ®™Tc-sestamibi (Cardiolite, Bristol-Myers-Squibb)
and *™Tc-tetrofosmin (Myoview, GE Healthcare) were prepared
according to the manufacturer’s instructions. Ethanol was added to
PMTc-sestamibi and *°™Tc-tetrofosmin preparations in order to

Time (min)

obtain the same amount of ethanol injected as compared with
PMTc-TMEOP injections.

The log P,,, value of ®™Tc-TMEOP was determined under
physiological conditions (n-octanol-0.1m PBS, pH 7.4), by the
multiple back-extraction method (28).

2.2. In vitro stability and protein binding

The in vitro stability of “™Tc-TMEOP was studied in 0.1m PBS,
pH=7.4 (37°C, 1 and 24 h incubation) and in human serum and its
protein binding was determined. In serum, 100 ! of **™Tc-TMEOP
was added to 900 pl of human serum and incubated at 37°C.
Aliquots were taken at 5, 30, 60 and 120 min of incubation and
analyzed by RP-HPLC using simultaneous radioactive and UV
detection to assess the stability and the protein binding affinity of
99™T-TMEOP. The following conditions were applied for RP-HPLC
chromatography: Supelguard LC-3DP column (2cm, 5pm,
Supelco); flow rate=1ml/min; gamma and UV detection at
220nm; eluent A=isopropanol-TFA 0.1% (10:90); eluent
B =isopropanol-TFA 0.1% (90:10); gradient: 015 min, 95-40% A;
15-20 min 40% A; 20-22 min 40-95% A; 22-30min 95% A.

2.3. In vivo stability

Sprague-Dawley rats (n =4) were anesthetized using isoflurane
and injected intravenously with 100wl of 2°™Tc-TMEOP
(7-20 MBq). Animals were sacrificed at 60 min post injection
(p.i.) and samples of heart, liver, kidney, blood, urine and intestinal
content were collected. Blood was immediately centrifuged for
15 min at 2000 rpm and 4°C and the serum separated. Aliquots of
100 pl of serum were treated with 200 pl of ethanol in order to
precipitate the proteins. Samples were cooled at 4°C and
centrifuged at 3000 rpm for 15 min. Supernatant was collected
and analyzed by RP-HPLC. Heart, liver and kidney samples were
rapidly rinsed and placed in cold homogenization buffer (50 mm
Tris—0.2m sucrose buffer, pH=7.4). Homogenization was per-
formed using a polytron homogenizer. Aliquots (in duplicate) of
the liver and kidney homogenates were treated with ethanol (2:1
EtOH-aliquot ratio). The samples were then centrifuged at
15 000 rpm for 15 min at 4°C and the supernatant was analyzed
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by RP-HPLC. Urine was centrifuged for 15 min at 3000 rpm and separated by centrifugation (4000rpm for 15min), filtered
then analyzed by RP-HPLC. The intestinal lumen, corresponding (0.22 wm Millex filter) and analyzed by HPLC. The residual activity
to approximately 80% of the intestinal activity, was rinsed with was further extracted with ethanol and an aliquot also analyzed
saline. The liquid fraction containing most of the radioactivity was by RP-HPLC. HPLC conditions for in vivo stability were those
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Figure 2. (A) Cardiac uptake of **™Tc-sestamibi, “*™Tc-tetrofosmin and *°™Tc-TMEOP. (B) Liver uptake of *°™Tc-sestamibi, “°™Tc-tetrofosmin and
9MTc-TMEOP. (C) Lung uptake of °™Tc-sestamibi, *™Tc-tetrofosmin and °™Tc-TMEOP. Values are averages for six animals. MIBI = *°™Tc-sestamibi;
TETRO = *™Tc-tetrofosmin; TMEOP = **™Tc-TMEOP.
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Figure 2. (Contiued)

described for the characterization of **™Tc-TMEOP. All animal
studies were performed with the approval of the local ethical
committee for animal research.

2.4. Comparative pharmacokinetic analysis

Pharmacokinetic measurements were performed in healthy male
Wistar rats (n=18) aged 5-12 weeks. All animals were allowed
free access to food and water. The housing conditions were kept
constant throughout the study in order to minimize variations
due to physiological parameters. Ten minutes prior to imaging,
general anesthesia was induced by isoflurane gas and sustained
by intraperitoneal injection of 50mg/kg pentobarbital. Each
animal received an intravenous injection of+250MBq of
9MTC.TMEOP, *°™Tc-sestamibi or *°™Tc-tetrofosmin (n=6 per
tracer) followed by dynamic planar imaging during 1 h. Images
were acquired in supine position using one head of a
dual-headed gamma camera (e.cam, Siemens Medical Systems,

Malvern, PA, USA) mounted with high-resolution parallel hole
collimators (256 x 256 matrix, zoom 1.76). A total of 410 frames
were acquired in two steps: 300 frames of 1s followed by 110
frames of 30's. An additional image of 5 min was performed at 2 h
p.i. The energy window was set at 20% around 140 keV.

All planar images were processed using AMIDE software (29).
Regions of interest (ROIs) were drawn around the entire heart, in
the lungs and in the liver. One ROl encompassing the total body
was also drawn. All images were analyzed using the same ROls.
Average counts per minute (cpm) were measured for heart, liver
and lung in all frames and corrected for injected activity based on
the average cpm in the total body ROI for each rat. Time-activity
curves were generated for the different ROIs, expressing activity
as differential uptake ratio. Curves for heart-liver and heart-lung
ratios were calculated as a function of time. Cardiac activity was
also expressed as percentage of injected activity (%IA) in the
myocardium by dividing the total counts in the ROl encompass-
ing the heart by total counts in the entire body.

Table 1. ®™Tc-TMEOP vs *°™Tc-sestamibi and *°™Tc-tetrofosmin

Total cardiac uptake %IA (mean =+ SD)

20 min 40 min 60 min 120 min
99MTc-TMEOP 1.3440.09* 1.314+0.08% 1.28 +0.06* 1.294+0.16*
99MTc_sestamibi 1424011 1394+0.11% 136+0.11% 1.26 +0.10%
9MTc_tetrofosmin 1.21+£0.07 1.20 £0.06 1.16 £0.05 1.11 £0.09

%IA = percentage of injected activity. Data are given as mean values of six rats + standard deviation.
*p < 0.05 compared with *™Tc-tetrofosmin, no significance was found between *°™Tc-sestamibi and °*™Tc-TMEOP.
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2.5. Cardiac pinhole gated SPECT imaging tracer as mentioned above and standard ECG electrodes (3M

Health Care, Germany) were taped on three paws. Imaging was
Pinhole gated SPECT was performed in a separate group of  performed at 40 min p.i. using the same gamma camera now
animals (n=6, 3 per tracer). Three animals underwent both  equipped with pinhole collimators with an aperture of 3 mm
%9MTc-TMEOP and *°™Tc-sestamibi pinhole-gated SPECT imaging.  (focal length of 250 mm, resulting in a zoom factor of 2). A total of
9°MTc-tetrofosmin imaging was performed in three different rats. 64 projections of 30s were acquired over a 360° rotation into a
Animals were anesthetized and injected with the appropriate 64 x 64 matrix. Sixteen time frames were used per cardiac cycle
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Figure 3. (A) Heart-liver ratio calculated for **™Tc-sestamibi, *™Tc-tetrofosmin and **™Tc-TMEOP. (B) Heart-lung ratio calculated for *™Tc-sestamibi,
99MTc-tetrofosmin and “°™Tc-TMEOP. Values are averages for six animals. MIBI = *°™Tc-sestamibi; TETRO = **™Tc-tetrofosmin; TMEOP = **™Tc-TMEOP.
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and the beat acceptance window was set at the center of the
average R-R interval calculated just before starting the acquisition. The
width of the beat acceptance window was set at 50% of this average
R-R interval. SPECT images were reconstructed using a modified
version of the OSEM algorithm (30). For gated studies the algorithm
also includes a smoothness constraint on the temporal properties (31).
The images were not corrected for attenuation or scatter.
Reconstructed images were further processed using CorridordDM
software for visual analysis of the regional myocardial perfusion and
quantitative analysis of the left ventricular volumes and ejection
fractions (32). A 3D-ROI was drawn around the left ventricle, using
AMIDE, and the average counts per pixel was calculated for all pixels
above 50% of the maximum pixel value in the left ventricle. A
similar sized 3D-ROI was drawn in the liver for the measurement of
the average counts per pixel in the liver. For comparison of the
different tracers the heart-liver ratio was calculated by these ROIs.

2.6. Statistical analysis

All data points obtained from planar image analysis were
compared between tracers using the non-parametric Man-

—~

A) 3.5 7
34

2,5 1

*
1.5 1

1] 1 I

Differential uptake ratio
N
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N\

n-Whitney U-test. Data from the quantitative analysis of ejection
fraction, cardiac volumes and heart-liver ratios, as well as the
heart-liver ratio on SPECT images were compared between
9MTc-TMEOP and “*™Tc-sestamibi groups using the Wilcoxon
matched pairs signed ranks test, since these observations were
paired. Between the ®™Tc-TMEOP and °™Tc-tetrofosmin and
between the *°™Tc-tetrofosmin and °°™Tc-sestamibi groups
results were compared using the Mann-Whitney U-test. Results
were considered significant when p-values were less than 0.05.

3. RESULTS

3.1. Radiochemistry, in vitro evaluation and metabolic
studies

The complex *™Tc-TMEOP was obtained in quantitative yield
and with high radiochemical purity (>98%) by reacting
[®°™Tc(H,0)5(CO)s]" with TMEOP (Fig. 1A). The chemical identity
of ™ Tc-TMEOP was established by comparing its HPLC
radiochromatogram with the UV-vis trace of the Re surrogate
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Figure 4. Tracer distribution at clinical time of acquisition (30 min post injection) demonstrating (A) heart-liver and heart-lung ratio for
9MTc-sestamibi, *°™Tc-tetrofosmin and *°™Tc-TMEOP. (B) Heart, liver and lung uptake for **™Tc-sestamibi, *™Tc-tetrofosmin and “°™Tc-TMEOP
expressed as differential uptake ratios. Values are averages for six animals. MIBI = **™Tc-sestamibi; TETRO = **™Tc-tetrofosmin; TMEOP = *™Tc-TMEOP.
*

p < 0.05.
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as shown in Fig. 1(B) (27). ®™Tc-TMEOP is a moderately lipophilic
cation that shows a logP value (0.61 + 0.04) at the low end of the
range considered adequate to have a significant heart uptake
and a favorable liver clearance kinetics (33).

9MTc-TMEOP was stable and did not undergo any transform-
ation, including reoxidation to pertechnetate, even after 24 h of
incubation under physiologic conditions, i.e. in 0.1 m PBS (pH 7.4,
37°C) or after 120min in human serum. The HPLC analysis
(gamma and UV detection) of *™Tc- TMEOP after incubation with
human serum did not show any binding to human serum
proteins. A representative example of the HPLC analysis of the
serum sample after 2 h incubation at 37°C is shown in Fig. 1(C).
The chromatogram of > Tc-TMEOP after incubation with serum
(gamma detection) shows only one radioactive species with the
retention time of **™Tc-TMEOP. No other radioactive species with
the retention time of albumin or globulins could be detected. The
compound also remained unchanged in all tissue samples at 1
and 2 h post injection (Fig. 1D).

3.2. Pharmacokinetic analysis of **™Tc-TMEOP

The cardiac, lung and liver time activity curves are shown in Fig. 2.
The %IA in the heart at selected time points is shown in Table 1,
illustrating the stationary nature of the tracer in the heart over a
2h interval. Cardiac accumulation was significantly higher
(p<0.05) for ®™Tc-TMEOP compared with ?°™Tc-tetrofosmin
starting at 5min p.i. and slightly lower compared with
9MTc-sestamibi (not significant) (Fig. 2A).

L

Liver activity was significantly lower for “™Tc-TMEOP compared
with both **™Tc-tetrofosmin (p < 0.05 between 16.5 and 40.5 min)
and **"Tc-sestamibi (p < 0.05 from 16 min) (Fig. 2B). The liver
activity was also significantly lower for *™Tc-tetrofosmin than for
99™Tc-sestamibi (starting from 25.5 min p.i; Fig. 2B).

9MTc-TMEOP demonstrated the lowest initial pulmonary
uptake, but later on positioned itself between *°™Tc-sestamibi
and “™Tc-tetrofosmin. However these differences did not reach
statistical significance (Fig. 20).

The heart-liver ratio was significantly higher for ™ Tc-TMEOP
compared  with  °™Tc-tetrofosmin  (from  5min) and
9MTc_sestamibi (from 16.5min p.i.). The heart-liver ratio was
higher for ™Tc-sestamibi than for *™Tc-tetrofosmin over the
first 14.5 min after tracer administration (Fig. 3A). There were no
important differences in heart-lung ratio (Fig. 3B).

Figure 4 compares the distribution of “*™Tc-TMEOP in heart,
liver and lung tissue and the derived heart-liver and heart-lung
ratios at the time of acquisition normally applied in clinical
settings, i.e. 30min after injection between °°™Tc-TMEOP,
99MTc-sestamibi and **™Tc-tetrofosmin. This confirms the signifi-
cantly higher heart-liver ratio in the *™Tc-TMEOP group compared
with the other tracers. Summed images illustrating the total body
distribution of the tracers between 30 to 35 minutes after injection
and a 5min image at 2 h after injection are shown in Fig. 5.

3.3. Cardiac pinhole-gated SPECT imaging

Figure 6 shows representative non-gated SPECT images for
9MTc-sestamibi, ™ Tc-tetrofosmin and *™Tc-TMEOP. The quality

LI B

Figure 5. Summed planar whole body images of frames 350-360, 30-35min post injection with (A) *°™Tc-sestamibi; (B) *™Tc-tetrofosmin; (C)
99MTc-TMEOP and late images representing 5min acquisition 2 h post injection with (D) *°™Tc-sestamibi, (E) **™Tc-tetrofosmin; and (F) ™ Tc-TMEOP.
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Figure 6. Representative SPECT image analysis at 40 minutes after administration: short axis slices representing (A) 99MT-TMEOP; (B) *°™Tc-sestamibi

and (C) *°™Tc-tetrofosmin.

of the left ventricular perfusion images obtained with
9MTc-TMEOP is high and comparable to *™Tc-sestamibi and
9MTc-tetrofosmin images. All images showed a homogeneous
perfusion in the left ventricular wall. The heart-liver ratio was
comparable for 2™ Tc-sestamibi and %°™Tc-tetrofosmin but two
times higher for *™Tc-TMEOP (Table 2).

The functional parameters obtained from the gated data were
comparable for all tracers. The differences between > Tc-TMEOP
and *™Tc-sestamibi or 2™ Tc-tetrofosmin never reached statisti-
cal significance (Table 2).

4. DISCUSSION

PMTc-sestamibi and *°™Tc-tetrofosmin are widely applied as
myocardial perfusion tracers in nuclear medicine for the
detection of coronary artery disease and myocardial viability.

Although presenting adequate radiochemical characteristics,
they suffer from high and prolonged liver or gastro-intestinal
retention (4-9). This limits the diagnostic accuracy of myocardial
perfusion SPECT using these tracers, especially for the evaluation
of the perfusion in the inferior and infero-apical wall.

Here we introduce **™Tc-TMEOP as a new compound, based
on tricarbonyl chemistry for myocardial perfusion imaging. In rats
it shows cardiac uptake comparable to *°™Tc-sestamibi and
9MTc-tetrofosmin, but significantly faster liver clearance. At
40 min p.i. the heart-liver ratio of **™Tc-TMEOP, derived from the
SPECT data, is twice that of ?°™Tc-sestamibi and
9MTc_tetrofosmin. These results are comparable to the 30 min
values published for ™Tc-N-DBODC5 (6.01 +1.45) (21), but
inferior to the data reported for “™Tc-N-MPO (12.75 + 3.34) (22).

The heart uptake of cationic radiotracers and the factors
governing their liver clearance kinetics are not fully understood.
However, several mechanistic studies suggest that molecular size,

Table 2. *°™Tc-TMEOP vs **™Tc-sestamibi and *°™Tc-tetrofosmin

Pinhole gated SPECT comparison (mean =+ SD)

EF
Heart-liver ratio EDV (ml) ESV (ml) (%)
9MT_ TMEOP 6.98+1.66 0.3940.06 0.12+0.03 70.7 +£35
99MTc_sestamibi 2484030 039+ 0.04 0.11+0.02 72+26
9MTc_tetrofosmin 2.66 4+ 0.40 0.38+0.05 0.11+0.03 70+26

EDV =end diastolic volume; ESV =end systolic volume; EF = ejection fraction. Data are given as mean values of three rats & standard
deviation.
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RAPID HEPATIC CLEARANCE OF *°MTC-TMEOP

lipophilicity and charge play a major role in the uptake and
retention in myocytes (21,34,35). In particular, ether containing
chelators has been used to prepare complexes with improved
heart-background ratios (36). The lipophilicity modulates the
entry into the sarcolemmal and mitochondrial membranes, while
the negative mitochondrial potential provides the electroche-
mical driving force for the radiotracers to enter the myocytés
mitochondria (37-41). As the myocardium has an increased
mitochondrial population compared with normal tissue, lipo-
philic cationic radiotracers, such as °°™Tc-Sestamibi and
99MTc_tetrofosmin, tend to localize in heart (42,43). This
accumulation is also visible in other mitochondrion-rich organs,
such as liver, kidneys and salivary gland. We assume that this
mechanism is also valid for *™Tc-TMEOP. Molecular size and
charge of “°™Tc-TMEOP is comparable to both *°™Tc-sestamibi
and ?°™Tc-tetrofosmin. The logP of “™Tc-TMEOP is relatively low
compared with that of ®™Tc-sestamibi: 0.61 & 0.04 vs 1.29 £ 0.15
(44). However, total cardiac uptake in our study is similar to that of
99MTc-sestamibi. Subtle differences in cardiac uptake between
tracers might not be detectable in healthy rats because of the
high coronary flow rate in these animals. Uptake is closely related
to flow but at higher flow rates there is no linear relationship
between flow and extraction for most perfusion tracers. The
determination of the flow-extraction curve is an important
parameter for any new cardiac perfusion tracer because it will
determine the sensitivity for detecting cardiac ischemia. This type
of analysis is best performed in larger animal species that have
lower coronary flow rates comparable to humans. Such analysis
was beyond the scope of the current study.

The metabolite studies performed for “°™Tc-TMEOP have
shown that this complex does not undergo any metabolic
transformation in rats. Therefore, the faster liver washout of
TMEORP is not due to its transformation into more hydrophilic and
more easily excreted metabolites. We hypothesize that the faster
liver washout is mainly related to the lower lipophilicity of the
compound.

Assuming that the differences in pharmacokinetic properties
can be translated to humans makes %" Tc-TMEOP a very
attractive alternative for myocardial perfusion imaging. The
use of this type of tracer, which allows imaging quickly after
injection, is in accordance with the other recent developments in
nuclear cardiology such as selective adenosine agonists and the
clinical use of dedicated solid-state SPECT cameras (45,46).
Rapidly clearing tracers, short pharmacological stress protocols
and ultra-fast image acquisitions all contribute significantly to
better patient care and now allow for high-throughput screening
of patients at risk for cardiac ischemia, further establishing the
role of gated perfusion SPECT.

5. CONCLUSION

Based on the tricarbonyl technology, we have introduced a novel
moderately lipophilic cation, ™ Tc-TMEOP, which appears to be a
good candidate for further evaluation in larger animals and
eventually in humans as a myocardial perfusion agent.
9MTc-TMEOP is a highly stable complex that is not metabolized
in rat. The favorable biodistribution of **™Tc-TMEOP might
enable high-quality cardiac imaging early after tracer injection,
thereby reducing the duration of the cardiac imaging protocol.
The liver washout kinetics of *™Tc-TMEOP suggests that photon
scatter from the liver into the inferior and infero-apical walls on

myocardial perfusion images will not be a problem using
99MTc-TMEOP. This should result in fewer artifacts and improved
diagnostic accuracy for detecting coronary artery disease
compared with both *™Tc-sestamibi and *°™Tc-tetrofosmin.
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