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8F-labeled fluoroerythronitroimidazole (FETNIM) has been sug-
gested as a marker of tumor hypoxia for use with PET. Our goal
was to evaluate the pharmacokinetic properties of ["8FJFETNIM in
rats and analyze metabolites in human, dog, and rat plasma and
urine. Metabolites in liver and tumor homogenates from tumor-
bearing rats, as well as the biodistribution of the tracer, were also
studied. Methods: Radio-thin-layer chromatography and digital
autoradiography were used to distinguish metabolites from the
parent drug in urine and plasma from 8 patients, 3 dogs, and 18
rats, as well as in liver and tumor homogenates from Sprague-
Dawley rats bearing 7,12-dimethylbenzanthracene-induced rat
mammary carcinoma. Biodistribution of ['®F]FETNIM was also
studied in rats at 15, 30, 60, 120, and 240 min after tracer injection.
Results: Most of the radioactivity in plasma and urine was the
unchanged tracer, whereas rat liver homogenates contained al-
most only metabolites of ['8F]FETNIM. None of the species studied
showed binding of tracer to plasma proteins. A large variation—
3%-70%—in the radioactivity represented by unchanged
['®F]JFETNIM was found in rat tumor. A negative correlation was
found between the percentage of radioactivity represented by
unchanged ['®F]JFETNIM in tumor tissue and tumor uptake (per-
centage injected dose per gram of tissue) at later times. The
highest radioactivity was seen in urine and kidney; the lowest
uptake was in fat, cerebellum, and bone matrix. In contrast to
matrix, bone marrow had high uptake of 8F. The tumor-to-blood
ratio reached a maximum of 1.80 = 0.64 at 2 h. Conclusion: We
conclude that ['8F]FETNIM shows low peripheral metabolism, little
defluorination, and possible metabolic trapping in hypoxic tumor
tissue. These suggest a potential use for this tracer in PET studies
on hypoxia of cancer patients.
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apeutic agents. Recent experimental studies have also
shown that reduced oxygenation of tumor cells may influ-
ence malignant progression through effects on signal trans-
duction pathways and the regulation and transcription of
various genes involved in neoplastic growth and metabo-
lism (2—4).

A variety of techniques for measuring oxygen in tissues
has been developed over the yedp Detection of tumor
hypoxia by imaging techniques with radiolabeled 2-nitro-
imidazoles was proposed by Chapman in 198R (The
reductive metabolism of these compounds leads to their
activation and subsequent formation of covalent bonds with
cellular macromolecules under hypoxic conditions. Thus,
these compounds tend to accumulate in sites of hypoxia and
are therefore rendered suitable for imaging. The first studies
indicated selective binding of'C- or ®H-labeled 2-nitro-
imidazoles in anoxic tumor cells or regions in spheroid
systems with confirmed hypoxi&/); Since then, labeled
fluoromisonidazole (FMISO) has been evaluated for detect-
ing hypoxia in experimental and human tumors with PET
(8—-10. Several other8F-labeled nitroimidazole com-
pounds with presumed selectivity for imaging hypoxia with
PET have also been synthesized and evaluated during the
last 2 decadesl(—15. Recently $*Cu-labeled Cu-diacetyl-
bis(N*-methylthiosemicarbazone), a thiosemicarbazone li-
gand (6), was introduced as a hypoxia-specific tracer for
PET. Agents suitable for use with standard gamma cameras,
such as?3-labeled iodoazomycin arabinosid&7-19 and
several®®"Tc-labeled compound20-22, have also been
developed.

The synthesis of 44F]fluoro-2,3-dihydroxy-1-(2nitro-1'-
imidazolyl)butane (fluoroerythronitroimidazole, or FETNIM),
which is amore hydrophilic compound thar®F]FMISO,

H ypoxia in tumors is believed to be an important causgas first described by Yang et al. in 1998). The authors

of local failure of radiotherapyl). Detection and quantifi- indicated that, &4 h after injection, tumor-to-blood and
cation of oxygen levels in human tumors may have a higbmor-to-muscle ratios in mammary tumor—bearing rats were
impact on predicting the outcome of patients treated witlignificantly higher with TFJFETNIM than with [8F][FMISO.
radiation and on the utility of hypoxia-specific chemotherHowever, no subsequent studies have confirmed these early
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observations, nor are any data available on the pharmaco-
kinetics of this tracer. Encouraged by the initial findings by
Yang et al., we studied the pharmacokinetics and metabo-
lism of [*®F]FETNIM in rats and metabolite formation in
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plasma of dogs and humans. A 7,12-dimethylbenzanthedsted with saline (pH adjusted to 4.7 with hydrochloric acid)
cene (DMBA)-induced mammary cancer was used to stuggntaining 2% ethanol (4 mL/min). The fraction containing
the time course of\fFJFETNIM uptake in multiple tissues. [“FIFETNIM, eluting at 12-13 min, was collected. The hydro
The tracer uptake and formation ofetabolites were then lyzed precursor eluted at 8—9 min. The radioactivity was mea-

evaluated to clarify the potential of this hydrophilic 2-nitroim>!réd: and the HPLC fraction was formulated for injection by
idazole tracer for imaging with PET being passed through a 0.22n sterile filter into a sterile injection
) bottle.

The final product was analyzed with HPLC. An aliquot was

MATERIALS AND METHODS injected onto g.Bondapak C-18 column (3.8 300 mm, 10pm
Permissions packing) eluted with water/acetonitrile (95/5 v/v) at a flow rate of

Permission for the study was obtained from the ethics Commﬁ_mL/min. The elution was monitored with an ultraviolet-absorp-
tee for experimental animals at Turku University. All dogs weréon detector X = 215 nm) and a radioactivity detector. The
studied with the owners’ permission and under the surveillance i&tention time of authentic FETNIM was 4 min on this system.
a certified veterinarian. The patient studies were part of a clinicggdio—thin-layer chromatography (radio-TLC) was performed
trial on imaging hypoxia with BF]JFETNIM, and this clinical trial With silica gel 60 s, plates (Merck) with chloroform/methanol
had been reviewed and approved by the joint ethics committee(dP/30 Vv/v) as the mobile phase. With this system, thedue of
Turku University and Turku University Central Hospital. Writtenduthentic FETNIM was 0.80.
informed consent was obtained from each patient. Biodistribution of ["8F]FETNIM in Rats

Synthesis of ['*FJFETNIM Twenty female Sprague-Dawley rats (Hsd:SD; mean body
[28F]FETNIM was synthesized from 1-(@itro-1-imidazolyl)- Weight= SD, 248+ 15¢9; Central Anim_al Labora_tory, Qnivgrsity
2,3-0-isopropylidene-4-tosyloxybutane. The precursor was pr@f Turku, Turku, Finland) were studied for biodistribution of
pared as reported by Yang et al2|. [!3F]FETNIM was synthe [18F]FETNIM. AII animals bore multiple mammary tumors, which
sized from the precursor by nucleophilic displacement of tH¥ere induced in 50= 2-d-old female rats by single oral doses of
tosyloxy group with {8F]fluoride ¢8F-) followed by acidic hydre 12 Mg 7,12-d|methylbepz[a]anthracene (DMBA; Sigma, St. Louis,
lysis of the diol-protecting group (Fig. 1). The radiochemicaM©) in 1 mL sesame oil 68 wk before the study. Induction was
synthesis of BFJFETNIM was slightly modified from the original performed in a special isolator _(Metall & Plastic GmbH, Radolf-
method (2) as follows. zell, (_S_ermany) for 3 wk. The anlmals_were housed un_der standard
18F was obtained through the nuclear reacti¥®(p,n}<F. conditions (temperature,_21°C; humidity, 55% 5%; lights on
[18F]F- was produced by bombardif#D-enriched water (450L, from 6:00Am to 6:00pPm) with free access to standard food and tap
>96% enrichment) with 17 MeV protons using a cyclotron. Thi/ater. [FJFETNIM doses of 8.5+ 2.2 MBq (0.23+ 0.06 mCi)
generated radioactivity was approximately 13 GBq (350 mCi) inf@" @nimals studied at 15, 30, and 60 min after injection and-50
30-min irradiation. The target water was directed to a borosilical® MBd (1.35+ 0.27 mCi) for animals studied at 120 and 240 min
glass reaction vessel containing Kryptofix 222 (18 mg48ol; Were |nject_ed _|ntravenously into a tail vein. The rats were killed in
Merck AG, Darmstadt, Germany) and anhydrous potassium c&rarbon dioxide chamber 16 € 3), 30 @ = 3), 60 @ = 4), 120
bonate (5 mg, 3qmol). Azeotropic distillation with acetonitrile (N = 7), or 240 (1 = 3) min after the injection. Arterial blood was
under reduced pressure and a stream of helium at 90°C remo$&igined through cardiac puncture, and multiple tissue samples
the target water. The tosylate (10 mg, 2¢hol), dissolved in dry Were immediately obtained, cqunted for radioactivity in a well
acetonitrile (1.5 mL), was added to the drié8F]F—/Kryptofix ~counter (7.62x 7.62 cm [3x 3 in.] Nal [TI] crystal, SMW3/3P;
222/K+ complex, and the vessel was heated for 8 min at 90°8icron Inc._, Newbury, OH), and weighed. Because DMBA in-
Afterward, the reaction mixture was loaded onto a silica Sep-P&kces multiple mammary tumors, the number of tumors sampled
cartridge (Waters Corp., Milford, MA) and eluted with anhydroud/as higher than the number of animals. All data were corrected for
ether. The solvents were removed by helium flow and heating@ckground radioactivity and radioactivity decay. The amount of
Two moles per liter hydrochloric acid (9Q0L) were added to the radioactivity was expressed as a percentage of injected dose per
dry residue, and the hydrolysis was performed at 90°C for 5 mififam of tissue or blood (%ID/g).
After cooling, 2N sodium hydroxide (80QL) was .added and. the Metabolism of ['8FJFETNIM
mixture was passed through a 0.4& polyvinylidene fluoride  Ejghteen female Sprague-Dawley rats (Hsd:SD; mean body
syringe filter (Waters) and injected onto a semipreparative Nigiyeight + SD, 274+ 26 g; Central Animal Laboratory, University
performance liquid chromatography (HPL@Bondapak C-18 of Tyrku) were studied for the metabolism oFFJFETNIM.
column (7.8x 300 mm, 10wm packing; Waters). The column wasg|even animals bore DMBA-induced tumors. ASJFETNIM
dose of 55+ 14 MBq (1.5+ 0.4 mCi) was injected intravenously
into a tail vein. The rats were killed in a carbon dioxide chamber

15 =6),30 h = 3),60 (= 2),120 o= 4), or 240 o = 3)
0, 0, min later. Arterial blood, liver, tumor, and, if obtained, urine
N , NJ\N 18 samples were immediately removed, weighed, and counted for
\—/ ‘\__(_O 1) [*FIF/K222/K* \—/ radioactivity as described above. Samples of the liver and tumor
o 2) b OH OH were homogenized in 0.9% sodium chloride/acetonitrile (95/5 v/v)
)QO with an automatic homogenizer (Polytron PT 3000; Kinematica,
Littau, Switzerland) at 0°C.
FIGURE 1. Radiochemical synthesis of [18FJFETNIM from Three dogs with spontaneous tumors (2 mammary carcinomas and

1-(2’-nitro-1’-imidazolyl)-2,3-O-isopropylidene-4-tosyloxybutane. 1 colon cancer) were imaged on an Advance PET scanner (General
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Electric Medical Systems, Milwaukee, WI) after intravenous injectioBiodistribution of ['8FJFETNIM

of a dose of 200- 5 MBq (5.4* 0.1 mCi) f¥F]JFETNIM as abolus. ~ The biodistribution of fFJFETNIM in rats with DMBA
Blood samples were obtained from the dogs at 5@3), 15 = 3), tumors at various times is shown in Table 1. The highest
30 (0 = 3), 60 f1 = 2), and 90 & = 2) min after injection. uptakes at 120 min were observed in urine and kidney. In
_ Eight u_ntreated patients with head and neck cancer were als@-grdance with the low lipophilicity of the tracer, the
imaged with the A‘i"a”ce PET scanner. A dose of 3586 MBA  |4\yest uptake was seen in fat and cerebellum. The tumor-
(9.7 = 0.4 mCi) [FJFETNIM was injected intravenously as ay, 1 radioactivity ratio reached a maximum at 120 min
bolus. The contralateral radial artery was cannulated for arterial d remained constant thereafter until 240 min (Table 2).

blood sampling. Blood samples were taken 5, 10, 15, 20, 30, he t ¢ | fi | tant duri th
60, 80, 100, and 120 min after injection. An additional sample at € tumor-to-muscie ratic was aiso constant auring the

180 min was obtained from venous blood. The imaging data from e period.
the patients will be reported in a separate article. Metabolism of ['*FJFETNIM

Plasma was separated from whole blood in Vacutainer P 8 .
blood collection tubes (Becton, Dickinson and Co., Franklin Lakes The amount of unchanged®f]JFETNIM at different

NJ) by centrifugation (10 min at room temperature, 1g)OBroteins _t|mes in rat plasma, liver, an_d tumo_r homogenates is shown
from tissue homogenates, plasma, and urine were precipitated vifin @Ple 3. Examples of typical radio-TLC chromatograms
acetonitrile, and the supernatants were used for radio-TLC analydéem human arterial plasma and rat liver and tumor are
Protein binding of BFJFETNIM in plasma was determined by Shown in Figure 2. Plasma samples were also analyzed from
ultrafiltration using ultracentrifuge tubes (Mikrosep 30 K; Filtrondogs and patients at different times during PET imaging. In
Technology Corp., Northborough, MA) to separate plasma proat arterial plasma, most radioactivity was recovered as
teins (cutoff, 30,000 Da) from plasma. The amount of freanchanged tracer, whereas the liver showed almost no na-
[*8FIFETNIM was expressed as a percentage of the total radioaive [18F]JFETNIM. In tumor, the average fraction of un
tivity in the plasma. changed tracer was about 20% during the first 120 min and
declined to 10% by 240 min (Table 3). Radiolabeled me-
taPoIites in liver were seen at; Ralues of 0.03 and 0.21.
X : °Radio-TLC analyses showed that the value of unchanged
[*8F]FETNIM standard solution, was performed by radio-TLC

18 : —
Radio-TLC combined with digital autoradiography was preferre[j ':]FET'\({IM in dog venous_plasman(_ 3) was constant at
over radio-HPLC because of the vastly superior sensitivity of ts0%0 = 4% over the 90-min dynamic scan. The average

combination and, in this case, equal chemical resolution wiimount of [SFJFETNIM in human arterial plasma was
radio-HPLC. Sample solutions (2-30L) were applied on silica constant at 92%t- 5% over the 180-min scan. The major

gel 60 s, plates (Merck) as 8-mm bands by an automatic TL@etabolic product detected in plasma was seen at@an R
sampler (ATS lll; Camag, Muttenz, Switzerland). Standards wex&lue of 0.03. A minor metabolite was also detected atan R
prepared by adding a small amount 8HJFETNIM to nonradie  value of 0.64 in blood samples between 5 and 30 min.
active plasma just before the analysis. The standard samples wergjrine samples were also analyzed from all species. The
then handled using the same procedures as for regular sampigfount of unchanged¥]FETNIM in rat urine was 83%:

The plates were developed with a mixture of chloroform/methangb/0 at 15 0 = 1), 20 1 = 1), and 2401 = 1) min after

(70_/3_0 vIv). After developr_n(_ant, the pIaFes were dried and radi?ﬁjection. Urine from a dog was collected on only 1 occa-
activity was detected by digital autoradiography (BAS 1800 andion At 90 min after the injection of“fFJFETNIM, the

lyzer and BAS-SR 2025 imaging plate; Fujifilm Co., Tokyo, . L

Japan). The dynamic linear range of this system is 4 decades. ﬂqrgount of unchanged tracer in this single sample of dog

exposure time of the plate was 4 h. urine was 84%. In human urine, the amount of unchanged
[8F]FETNIM was 73%= 21% ( = 7; range, 21%-96%)
140 min after injection. The only metabolite detected in

RESULTS urine was seen at an; Ralue of 0.03.

Synthesis of ['®FJFETNIM

The decay-corrected synthesis yield SFJFETNIM was
13%-20% K = 15), as calculated fromF]F-. The syn
thesis time was about 50 min. The radiochemical purity E_ﬁt

18 i
[*FIFETNIM at the end of synthesis exceeded 99%, and t ection, when the last blood samples were collected. The

product was found to be stable up 4 h after the end of o 0506 amount of unbount#JFETNIM was 98%: 5%
synthesis, as measured with radio-HPLC and radio-TL¢. .o (15-240 min), 95% 2% in patients (5180 min),
Ethanol was added to the eluent to avoid decomposition 9f 4 geos+ 594 in dogs (5-90 min).

the tracer. If no ethanol was used in the HPLC eluent, the

radiochemical purity decreased with time—to about 85% in

8 h. The chemical purity offF]FETNIM exceeded 95%, as DISCUSSION

measured with HPLC. The specific radioactivity of In the current study,fFJFETNIM was produced at a
[*8F]FETNIM was about 330 GBg/mol (decay corrected to moderate radiochemical yield. Raising the reaction temper-
the end of cyclotron bombardment). ature and prolonging the reaction time did not improve

Radio-TLC
Analysis of blood, urine, and tissue homogenates, as well a

Protein Binding of ['®FJFETNIM in Plasma

Binding of [*®F]FETNIM to plasma proteins was invari

ly low in all species. The binding also showed little
ersubject variation and was stable up to 240 min after
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Biodistribution of ['8F]FETNIM in Rats Bearing DMBA-Induced Mammary Tumors

TABLE 1

Tissue 15 min (n = 3) 30 min (n = 3) 60 min (n = 4) 120 min (n = 7) 240 min (n = 3)
Blood 0.325 + 0.056 0.333 *= 0.056 0.206 = 0.004 0.099 + 0.024 0.053 = 0.009
Plasma 0.313 = 0.064 0.310 = 0.047 0.155 + 0.015* 0.080 = 0.003t 0.030 * 0.007
Heart 0.338 = 0.084 0.359 = 0.057 0.246 + 0.011 0.134 = 0.032 0.071 = 0.010
Lung 0.357 = 0.056 0.360 = 0.053 0.246 = 0.014 0.113 = 0.028 0.057 *= 0.008
Liver 0.400 = 0.100 0.478 = 0.091 0.322 + 0.011 0.168 + 0.046 0.142 = 0.043
Spleen 0.329 + 0.088 0.338 = 0.061 0.213 = 0.007 0.102 = 0.023 0.054 = 0.010
Kidney 0.737 = 0.069 1.200 = 0.450 0.504 = 0.024 0.397 = 0.092 0.231 = 0.041
Bladder 2.10 = 1.70 1.67 = 0.89 0.90 = 0.29 0.73 = 0.71 NA
Urine 35 + 11% NA NA 14 = 58 18 +9
Adrenal gland 0.379 = 0.074 0.480 = 0.130 0.386 = 0.094 0.177 = 0.054 0.080 *+ 0.002
Pancreas 0.246 = 0.097 0.336 = 0.059 0.186 = 0.015 0.103 = 0.022 0.063 = 0.012
Intestine 0.330 = 0.110 0.370 = 0.065 0.360 = 0.100 0.230 = 0.150 0.129 = 0.018
Stomach 0.320 = 0.130 0.328 = 0.038 0.370 = 0.180 0.146 + 0.036 NA
Fat (subcutaneous) 0.045 = 0.012 0.043 + 0.015 0.035 = 0.010 0.013 = 0.004 0.010 = 0.006
Muscle 0.263 = 0.065 0.345 + 0.048 0.242 = 0.009 0.116 = 0.023 0.061 = 0.011
Ovary 0.400 = 0.120 0.418 + 0.085 0.255 = 0.023 0.123 + 0.021 NA
Bone (skull) 0.054 = 0.016 0.071 = 0.009 0.058 = 0.007 0.087 = 0.052 0.025 + 0.003
Marrow 0.480 = 0.150 0.630 + 0.270 0.372 = 0.067 0.119 = 0.038 NA
Cerebellum 0.069 *+ 0.029 0.103 + 0.024 0.094 = 0.016 0.063 = 0.009 0.045 + 0.004
Tumor 0.480 + 0.10* 0.383 = 0.096% 0.239 + 0.0378 0.178 + 0.046/ 0.087 + 0.043"
n = 2.
fn = 3.
th = 5.

Sn = 6.
In = 23.
n = 21.

NA = not available.

Data are mean = SD %ID/g.

radiochemical yields. Several chemical impurities weneported by Rasey et alg) for [*F]FMISO (6.67 = 0.95
generated in the synthesis, of which hydrolysis products bfer-to-blood ratio) &2 h after injection. High liver uptake
unreacted precursor were of particular concern. All impuras also been reported for other nitroimidazole compounds,
rities were, however, efficiently removed by semipreparauch as F]fluoroetanidazoleld), 1-(3-[*®F]fluoropropyl)-
tive HPLC purification. 2-nitroimidazole 13), and some othefF-labeled fluoroni

The overall biodistribution of'fF][FETNIM in rat tissues troimidazole analogs 1¢). Our biodistribution studies
was uniform and generally consistent with that reported fehowed that urine and kidney had the highest uptake (Table
previously studied nitroimidazole8,(2,14,1%, except for 1). These results agree with earlier findings by Yang et al.
some organs. Notably, the cerebellum and subcutaneous(f&) and indicate that'fF]JFETNIM is less metabolized in
had a low uptake (Table 1), which is explained by the lothe liver and more actively excreted through the renal path-
lipophilicity of [*F]FETNIM compared with misonidazole way than are other, more lipophilic nitroimidazole com-
and [BF]FMISO (12). The tracer also showed a much lowepounds suggested for imaging of hypoxia thus far. Accord-
liver uptake (1.68+ 0.62 liver-to-blood ratio) than that ing to metabolite studies using radio-TLC, about 98% of the

TABLE 2
Ratios of ['8F]FETNIM in Rats Bearing DMBA-Induced Mammary Tumors
Ratio 15 min (n = 3) 30 min (n = 3) 60 min (n = 4) 120 min (n = 7) 240 min (n = 3)
Tumor-to-blood 1.49 = 0.40 1.15 £ 0.35 1.16 £ 0.18 1.79 £ 0.64 1.65 = 0.87
Liver-to-blood 1.23 = 0.37 1.44 = 0.37 1.56 = 0.06 1.69 = 0.62 2.70 = 0.94
Muscle-to-blood 0.81 = 0.24 1.04 = 0.23 1.17 £ 0.05 1.17 £ 0.37 1.16 = 0.30
Tumor-to-muscle 1.84 = 0.59 1.11 £0.32 0.99 = 0.16 1.53 £ 0.50 1.42 £ 0.76

Data are mean = SD.
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TABLE 3
Percentage of Unchanged ['8F]JFETNIM in Rat Tissues

Time Plasma Liver Tumor

(min) % n % n % n
15 72 (66-78) 6 5.0 1 16 1
30 87 (85-88) 3 1.5 (0.6-2.3) 3 1(3-45) 4
60 84 (83-86) 2 1.5 (0.6-2.3) 2 4 (9-49) 3
120 80 (77-84) 3 0.2 (0.0-1.0) 4 3 (6-71) 5

240 71 (69-74) 2 1.4 (0.0-2.3) 3 0 (5-14) 6

Data are mean (range).

radioactivity recovered from rat liver was associated witthe high bone activity detected by Yang et al. was recovered
unidentified metabolites (Table 3). The liver-to-blood activiom marrow rather than organic bone matrix. The lung
ity ratio showed an increase as a function of time (Table 3)ptake was low, as it should be in well-oxygenated organs;
Bone uptake was measured to monitor whether defluotive lung-to-blood ratio was 1.14 0.40 at 2 h. However,
nation of the tracer occurred. As shown in Table 1, wiigh uptake was measured in the intestine, possibly because
observed only minimal defluorination, and the bone (skuldf excretion of radioactive metabolites ¢ff]JFETNIM by
uptake we measured (0.058 0.007 %ID/g tissue) was the liver through enterohepatic circulation. Rasey et28) (
much lower than that previously reported by Yang et®) ( also reported higiH uptake of fH]JFMISO in the gut of
(0.26 = 0.14 %ID/g tissue) tal h after injection. On the KHT tumor—bearing mice.
other hand, we measured high uptake in the bone marrowModerate uptake could be detected in DMBA-induced rat
(0.37 = 0.07 %ID/g tissue), suggesting that at least a part afammary tumors. The highest tumor-to-blood ratio (180

Human plasma Standard

Radioactivity [arb. units]
Radioactivity [arb. units]

Rt Re
Rat liver
Rat tumor
g z
2 =
= =
g g
8 &
z z
£ E
T ]
8 §
2 g

0.2 0 0.2 04 06 0.8 1 12 02

Ry Re

FIGURE 2. Typical chromatograms of rat and human tissues as detected by radio-TLC and digital autoradiography. Human
plasma sample was analyzed at 30 min after injection of ['8F]FETNIM, whereas rat tumor and liver samples were analyzed at 60 min.
Radiochromatograms of rat and human plasma were qualitatively and quantitatively similar. arb. = arbitrary.
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uptake in DMBA-induced rat tumors. Poor 0 0. 0.2 0.3 0.4 05 0.6
correlation was observed at early times (A . .
and B), but, at later time, significant inverse % ID/g tissue
correlation was found (C).

0.64) was measured 2 h after injection, andtat h the ratio [*8F]FETNIM, and this ratio increased to 8.0 at 4 h. This
was comparable, at 1.64 0.87. Chung et al.24) also rather large difference in the tumor-to-blood ratios was
reported a tumor-to-blood ratio of about 1.5 in a murinprobably caused by the different tumor models. The
sarcoma model ta2 h after injection, as studied with DMBA-induced tumor mimics human hormone-dependent
[8F]JFETNIM. The tumor uptake we measured was notablyreast cancer and might retain more natural characteristics
lower than that observed in the model (DMBA-inducethan do tumors established from cell lines with known (and
tumor cell line) used by Yang et all?). They reported a high) hypoxic fractions. Oxygenation is known to be heter-
tumor-to-blood ratio of 2.4 ta2 h after injection of ogeneous at the microregional level within the tumor, and
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great variability in the proportion of hypoxic cells has been The small fraction of metabolites of8F]JFETNIM in
found between different types of experimental and humatasma and urine, as well as the low protein binding, indi-
tumors 0,25,2§. Tumor uptake, expressed as %lID/g tiseates that no metabolite corrections for input are necessary
sue, does not necessarily depict the local radioactivity dir dynamic [¥F]JFETNIM PET imaging. Further, our data
tribution within the whole tumor mass, even if this term isuggest that'fF]JFETNIM shows increasing metabolic-re
suitable in the case of homogeneous tissues. The tumortenation in DMBA rat tumor as a function of time. The
blood ratio of [8FJFETNIM that we measuredt2 h after metabolic retention probably represents cellular binding of
injection (1.80= 0.64) is more similar to the earlier re-[*F]FETNIM adducts in macromolecular fractions and may
ported values forlfF]JFMISO, with a tumor-to-blood uptake thus indicate regions of low oxygen concentration within
ratio of about 2 detected in mic23), rats 7), and humans the tumor. Therefore, this tracer may have a potential use in
(9) 2—4 h after injection. In comparison with these earlidPET studies on hypoxia of cancer patients.
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