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Abstract: Increased blood flow and vascular permeability are key events in inflammation. Based on the fact that 
Gadolinium-1,4,7,10-tetraazacyclododecane-N,N‘,N‘‘,N‘‘‘-tetraacetic acid (Gd-DOTA) is commonly used in magnetic 
resonance (MR) imaging of blood flow (perfusion), we evaluated the feasibility of its Gallium-68 labeled DOTA ana-
log (68Ga-DOTA) for positron emission tomography (PET) imaging of blood flow in experimental inflammation. Adult, 
male Sprague-Dawley rats with turpentine oil induced sterile skin/muscle inflammation were anesthetized with iso-
flurane, and imaged under rest and adenosine-induced hyperemia by means of dynamic 2-min Oxygen-15 labeled 
water (H2

15O) and 30-min 68Ga-DOTA PET. For the quantification of PET data, regions of interest (ROIs) were defined 
in the focus of inflammation, healthy muscle, myocardium and heart left ventricle. Radioactivity concentration in the 
ROIs versus time after injection was determined for both tracers and blood flow was calculated using image-derived 
input. According to the H2

15O PET, blood flow was 0.69 ± 0.15 ml/min/g for inflammation and 0.15 ± 0.03 ml/min/g 
for muscle during rest. The blood flow remained unchanged during adenosine-induced hyperemia 0.67 ± 0.11 and 
0.12 ± 0.03 ml/min/g for inflammation and muscle, respectively, indicating that adenosine has little effect on blood 
flow in peripheral tissues in rats. High focal uptake of 68Ga-DOTA was seen at the site of inflammation throughout 
the 30-min PET imaging. According to the 68Ga-DOTA PET, blood flow measured as the blood-to-tissue transport rate 
(K1) was 0.60 ± 0.07 ml/min/g for inflammation and 0.14 ± 0.06 ml/min/g for muscle during rest and 0.63 ± 0.08 
ml/min/g for inflammation and 0.09 ± 0.04 ml/min/g for muscle during adenosine-induced hyperemia. The H2

15O-
based blood flow and 68Ga-DOTA-based K1 values correlated well (r = 0.94, P < 0.0001). These results show that 
68Ga-DOTA PET imaging is useful for the quantification of increased blood flow induced by inflammation. 
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Introduction

Gadolinium (Gd)-metal chelates with either 1, 
4,7,10-tetraazacyclododecane-N,N‘,N‘‘,N‘‘‘- 
tetraacetic acid (DOTA) or diethylene triamine 
pentaacetic acid (DTPA) are widely used for 
contrast-enhanced magnetic resonance (MR) 
imaging. These contrast agents are small mol-
ecules that are distributed to the extracellular 
space and their uptake kinetics reflects both 
blood flow and perfusion as well as extracellu-
lar space volume. Contrast-enhanced MR imag-
ing has been used for the detection of several 
malignant tumors, such as primary glioblasto-
mas, intracranial metastases and hepatocellu-

lar carcinomas [1-3]. These chelates have also 
been used for the evaluation of myocardial 
blood flow and for the detection of increased 
extracellular space volume in myocardial infarc-
tion or pulmonary embolism [4, 5]. 

The pharmaceutical use of the DOTA-chelation 
is a well characterized and commonly used pro-
cedure [6]. DOTA-chelation of metals has been 
applied in single photon emission computed 
tomography (SPECT), MR imaging, positron 
emission tomography (PET) imaging of in vivo 
events as well as in therapeutic radiopharma-
ceuticals. Most commonly, DOTA is used for 
chelating a metal ion to a target binding pep-
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tide. We hypothesized, first, that 68Ga-DOTA 
would behave similarly to the Gd-DOTA that is 
used in MR imaging and, second, that 68Ga- 
DOTA could be used for the quantification of 
increased blood flow at the sites of inflamma-
tion by PET. 

Non-invasive imaging of inflammation provides 
a highly valuable diagnostic tool for the detec-
tion of several inflammatory conditions, such 
as rheumatoid arthritis and inflammatory bowel 
disease [7, 8]. Acute inflammation is character-
ized by local vasodilatation-induced increase in 
blood flow, increased vascular permeability and 
the infiltration of neutrophilic leukocytes at the 
sites of inflammation [9]. These unspecific cha- 
racteristics of inflammatory reaction can be ex- 
ploited in the imaging of inflammation. Indeed, 
several unspecific imaging agents exist, such 
as Technetium-99m (99mTc)-labeled nanocol-
loids, 99mTc- and Indium-111 (111In)-labeled im- 
munoglobulin G (IgG) and albumin. In addition 
to these imaging agents, Gallium-67 (67Ga)-
labeled citrate has been used in the diagnosis 
of inflammatory diseases. In blood circulation, 
67Ga is released from citrate and binds e.g. to 

transferrin, ferritin and lactoferrin in plasma, 
and these 67Ga-complexes may extravasate to 
the sites of inflammation due to increased vas-
cular permeability. 

PET imaging enables the detection of inflam-
mation with good spatial resolution, high sensi-
tivity, and a possibility for the quantitative 
assessment of the tracer uptake in tissues with 
a low radiation dose for the subject. 68Ga is a 
positron emitting radionuclide for PET imaging 
that is readily available from a 68Germani- 
um/68Gallium (68Ge)/(68Ga) generator system 
possessing a 2-year life span (68Ge T1/2=270.8 
days). In contrast to most positron-emitting 
radionuclides that require a cyclotron for pro-
duction, the 68Ge/68Ga generator provides a 
low-cost and easy access to a positron-emitting 
radionuclide. 

The purpose of this study was to evaluate the 
use of 68Ga-DOTA chelate for the quantification 
of blood flow in a rat model of local inflamma-
tion using PET. Oxygen-15 labeled water (H2

15O) 
was used in this study as a control imaging 
agent to quantify the blood flow in the tissues 
under study.

Figure 1. Turpentine oil injection caused an acute phase inflammatory reaction with characteristic abscess forma-
tion and inflammatory cell layer. The different subsections are shown in larger (×100) magnification: A. Abscess, B. 
Muscle, C. Skin, D. Inflammatory cell layer.
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Materials and methods

Synthesis of H2
15O

The 15O radionuclide was produced by using a 
Cyclone 3 cyclotron (IBA Molecular, Louvain la 
Neuve, Belgium) by the 14N(d,n)15O nuclear rea- 
ction on natural nitrogen gas. When the nitro-
gen target gas contains 1% oxygen gas, 15O iso-
tope is recovered at the target output as 15O2 
gas [10, 11]. The 15O2 and H2 gases were pro-
cessed into water in an oven at +700°C. Ra- 
diowater, H2

15O, was produced in a continuous-
ly working water module (Radiowater Generator, 
Hidex Oy, Turku, Finland) using a diffusion mem- 
brane technique to trap the radioactive water 
vapor into sterile saline [12]. The H2

15O dose 
(500 µl) was manually withdrawn from Hidex 
Radiowater Generator.

Synthesis of 68Ga-DOTA

68Ga was obtained from a 68Ge/68Ga generator 
(Eckert & Ziegler, Valencia, CA, USA) by elution 
with 0.1 M HCl, and sodium acetate was added 
to give pH 5.5. Then, DOTA-chelate (35 nmol; 
Macrocyclics, Dallas, TX, USA) was added and 
the mixture was incubated at +100°C for 15 
min. The product was analyzed by high-perfor- 
mance liquid chromatography (HPLC) using a 
µBondapak C18 column (125 Å, 10 μm, 7.8 × 
300 mm; Waters, Milford, MA, USA); flow rate: 
4.0 ml/min; A = 2.5 mmol/l trifluoroacetic acid 
(TFA); B = 70:30% acetonitrile: 2.5 mmol/l TFA; 
C = 50 mmol/l phosphoric acid; linear gradient: 
0-2 min A (100%), 3-5 min A (100%-40%), B 
(0%-60%); 5-10 min A 40%, B 60%; 10-11 min 
A (40%-0%), B (60%-0%), C (0%-100%); 11-17 
min C 100%. The HPLC system consisted of 
LaChrom Instruments (Hitachi; Merck, Darms- 
tadt, Germany) and of a Radiomatic 150TR 
radioisotope detector (Packard, Meriden, CT, 
USA).

Animal model of inflammation 

All animal experiments were approved by the 
national Animal Experiment Board in Finland 
and carried out in compliance with the Finnish 
laws relating to the conduct of animal experi-
mentation. The rat model was implemented as 
previously described [13, 14]. Briefly, 24 hours 
before the PET studies, 0.05 ml of turpentine 
oil (Sigma-Aldrich, Seelze, Germany) was sub-
cutaneously injected into the rat right hind leg 

in order to induce an acute, sterile inflam- 
mation.

PET imaging procedures 

Four adult male Sprague-Dawley rats (weight 
362 ± 37 g) were imaged by using a High Re- 
solution Research Tomograph (HRRT; Siemens 
Medical Systems, Knoxville, TN, USA) PET cam-
era. Two rats were imaged at the same time. 
They were kept on a warm pallet during the 
imaging procedure. For attenuation correction, 
a 6-min transmission scan was obtained using 
a collimated transmission point source. For PET 
imaging, the rats were anesthetized with isoflu-
rane (induction 3%, maintenance 2.2%) and 
their tail vein was catheterized for tracer injec-
tion. First, a 2-min dynamic H2

15O (55 ± 6 MBq) 
imaging was performed. It was followed by a 
30-min dynamic 68Ga-DOTA (17 ± 4 MBq) imag-
ing 10 min later, when 15O radioactivity had 
decayed. After 5 hours of decay of 68Ga, a sec-
ond imaging set was conducted in a similar 
manner with injected radioactivity for H2

15O (55 
± 6 MBq) and 68Ga-DOTA (21 ± 3 MBq) during 
pharmacological hyperemia induced by intrave-
nous infusion of adenosine 2 min prior injection 
of the PET tracer at a rate of 140 g/kg/min 
throughout the imaging study, thereby estab-
lishing the rest-stress setting. Blood pressure 
and heart rate were measured when the rats 
were under anesthesia, using a tail-cuff system 
(ML125/R cuff/transducer, ML125 NIBP con-
troller and PowerLab 8/30 data acquisition sys-
tem, ADInstruments Pty Ltd, Castle Hill, 
Australia). Chart 5.3 software (ADInstruments 
Pty Ltd, Sydney, Australia) was used for signal 
recording and data analysis.

Blood samples and analyses

At the end of the 68Ga-DOTA imaging, blood 
samples were drawn into heparinized tubes. 
The radioactivity concentration of whole blood 
was measured with an automatic gamma coun-
ter (1480 Wizard 3’’ Gamma Counter; Perkin- 
Elmer, Turku, Finland). Plasma was separated 
by centrifugation (2,100 × g for 5 min at +4°C) 
and the radioactivity concentration of plasma 
was measured. The ratio of radioactivity in 
blood versus plasma was calculated. To de- 
termine plasma protein binding of radioactivity, 
proteins were precipitated with acetonitrile 
50:70 (v:v) and the radioactivity in the protein 
precipitate and supernatant was measured. In 
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order to assess the in vivo stability of the 68Ga- 
|DOTA chelate, the plasma supernatant was 
further analyzed by radio-HPLC as described 
above.

Data processing and analyses 

The PET imaging data were reconstructed using 
the ordered-subsets expectation maximization 
3D algorithm (OSEM3D) with attenuation cor-
rection based on transmission source mea-
surement. Time frames used in H2

15O PET were 
15 × 2 s, 10 × 3 s, and 12 × 5 s starting at 
tracer injection. Whereas, time frames used in 
68Ga-DOTA were 15 × 2 s, 3 × 10 s, 5 × 30 s, 6 
× 60 s, 4 × 300 s. All reconstructed images had 
256 × 256 × 207 matrix size with a pixel size of 
1.22 mm × 1.22 mm and 1.22 mm. Regions of 
interest (ROIs) were defined for the inflamma-
tion focus, contralateral healthy muscle, myo-
cardium and heart left ventricle (LV) regions, 
and time-activity curves (TACs) were obtained 
for these regions. The ROIs were drawn by hand 

on transaxial slices. An input function was 
obtained from the dynamic H2

15O image by 
applying the previously developed method [15]. 
Briefly, the input was estimated from two TACs 
of the LV and myocardium regions, those were 
represented as a mixture of pure blood and tis-
sue TACs. An input function from these TACs 
was estimated by applying mathematical for-
mulae by extracting pure blood TAC and correct-
ing for partial volume effects in an optimization 
procedure. For 68Ga-DOTA, the same procedure 
was applied for input. Using obtained tissue 
TACs (CTis) for inflamed and control muscle 
regions and the obtained input function (CA), 
unidirectional transport rate from blood to tis-
sue (K1), assuming the one tissue compartment 
model:

eC K C (t) V C (t)1Tis A

k t

a A

2= +7
-

where k2 is the washout rate, and Va is arterial 
blood volume. 

Figure 2. Radioactivity over time was higher in inflammation than in muscle for both tracers. A. Representative 
coronal maximum intensity projection (MIP) image of 68Ga-DOTA of the same Sprague-Dawley rat with turpentine- 
induced acute, sterile inflammation. The images represent the average radioactivity concentration (Bq/mL) during 
30-min 68Ga-DOTA or 2-min H2

15O dynamic PET at rest, i.e., without adenosine induced hyperemia. Time-activity 
curves of inflammation and muscle obtained with B. 68Ga-DOTA PET and C. H2

15O PET during rest and adenosine-
induced hyperemia.
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In addition, PET imaging of inflammation was 
evaluated by calculating inflammation-to-mus-
cle ratios as well as standardized uptake val-
ues (SUV), calculated from the radioactivity 
concentrations obtained from the ROIs. 

Pharmacokinetic analysis

Blood TACs for 68Ga-DOTA were obtained from 
images during rest and converted to metabo-
lite-corrected plasma TACs, which were further 
used for the calculation of the pharmacokinetic 
parameters. The area under curve (AUC) of the 
plasma TAC from 0 to infinity was calculated by 
means of a non-compartmental analysis, em- 
ploying the trapezoidal rule. The plot of the nat-
ural logarithm of the parent tracer concentra-
tion against time after bolus injection became 
linear in the end phase, as the tracer was elimi-
nated according to the laws of first-order reac-
tion kinetics. The elimination rate constant (kel) 
was calculated as the negative slope of the lin-
ear part of the plot. The plasma elimination 
half-life (t1/2) was calculated as t1/2 = ln(2)/kel. 
The distribution half-life of the 68Ga-DOTA was 
calculated as the time point when radioactivity 
is 50% of the peak.

Statistical analyses

All results are expressed as means ± standard 
deviation (SD). The correlation coefficients 
were computed by using linear regression anal-
ysis. A P value less than 0.05 was considered 

statistically significant. All statistical analyses 
were conducted using the Origin 7.5 software 
(Microcal Software, Inc., Northampton, MA, 
USA).

Results

Animal model of inflammation

Turpentine oil injection induced an acute phase 
inflammation within 24 h (Figure 1). At the 
injection site, an abscess formed, with an 
inflammatory cell layer developing around it 
and infiltrating into the muscle beneath the 
abscess. Inflammation was verified in every 
animal by visually observing the pale color of 
inflamed subcutaneous tissue during tissue 
sampling.

Synthesis of 68Ga-DOTA

The radiochemical purity of 68Ga-DOTA was 98 
± 2% (n = 4). Under the HPLC condition des- 
cribed above, the retention time for 68Ga-DOTA 
was 4.85 ± 0.01 min. The retention time for 
free gallium was approximately 13 min, and it 
eluted only with phosphoric acid.

PET imaging of inflammation

Both tracers showed a very similar distribution 
pattern (Figure 2A). High radioactivity was seen 
at the blood pool and at the vascular structures 
as well as in the heart and kidneys. The TACs of 

Figure 3. Quantification successfully demonstrated increased blood flow in the inflamed tissue for both tracers, as 
compared to the control muscle. Adenosine-induced hyperemia did not increase blood flow in the peripheral tissues 
for either of the two tracers. A. Boxplot graph of K1 derived from 68Ga-DOTA PET studies showing higher blood flow in 
the inflammation than in the muscle during rest and stress. B. Boxplot graph of blood flow derived from H2

15O PET 
studies showing higher blood flow in the inflammation than in the muscle during rest and stress.
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both tracers showed peak accumulation in the 
inflamed area within a few seconds after injec-
tion, whereas muscle background radioactivity 
remained low throughout the PET imaging 
(Figure 2B, 2C). The uptake of 68Ga-DOTA re- 
mained higher in the inflamed area than in the 
control muscle throughout the 30-min imaging. 
During rest, the inflammation-to-muscle ratios 
were similar for both tracers (for H2

15O 2.7 ± 0.8 
and for 68Ga-DOTA 2.6 ± 0.3 at 2 min post injec-
tion). During stress, the inflammation-to-mus-
cle ratios were higher for 68Ga-DOTA (2.8 ± 0.4 
for H2

15O and 3.9 ± 0.8 for 68Ga-DOTA at 2 min 
post-injection). 

Blood flow calculations

The blood flow values measured using both 
H2

15O and 68Ga-DOTA were higher for the infla- 
med area in comparison to the muscle both at 
rest and during adenosine-induced hyperemia 
(Figure 3). The blood flow values obtained using 
either the H2

15O and 68Ga-DOTA PET imaging 
studies correlated well in the inflamed and con-
trol muscle (r = 0.94, P < 0.0001) and these 
values were comparable (Table 1). There was 
no difference in blood flow at rest and during 
adenosine infusion in either inflamed area or 
muscle, thus indicating that the adenosine-
induced hyperemia had little effect on blood 
flow in peripheral tissues in rats (Figure 3). In 
contrast, adenosine-induced hyperemia effec-
tively increased blood flow in the myocardium, 
as measured by both tracers. There was no sta-
tistically significant difference in myocardial 
blood flow reserve (blood flow or K1 during ade-
nosine-induced hyperemia divided by that dur-
ing rest) between these two tracers: 1.4 ± 0.2 

The radioactivity of 68Ga-DOTA in blood was 
mainly found in the measured plasma fraction 
(81%), with some binding to the red blood cells 
fraction (19%). Altogether 25% of radioactivity 
was bound to plasma proteins, leading to the 
plasma free fraction (fp) of 0.75 ± 0.02, i.e., the 
fraction of total radioactivity in plasma that is 
unbound to plasma proteins. The in vivo stabil-
ity of 68Ga-DOTA was excellent. The entire 
68Ga-derived radioactivity was still attached to 
the DOTA-chelate after 30 minutes’ circulation 
in rat.

Pharmacokinetic analysis

The distribution half-life of 68Ga-DOTA during re- 
st was 0.17 ± 0.05 min. Based on image-
derived blood curve (heart LV) which was con-
verted to a plasma curve, 68Ga-DOTA had a kel 
0.05 ± 0.04 1/min, elimination t1/2 22.3 ± 10.6 
min and AUC value 2013.3 ± 650.1 min*kBq/
ml. 

Discussion

In this study, we demonstrated that uptake 
kinetics of 68Ga-DOTA, in comparison with 
H2

15O, correlate well with blood flow at the site 
of inflammation. Blood flow values were compa-
rable to H2

15O, which is used as a gold standard 
of non-invasive quantification of blood flow. 
Areas of low blood flow (muscle) and high blood 
flow (inflammation) could be differentiated with 
both tracers. Myocardial flow reserve was also 
comparable between tracers.

The consistently higher uptake of 68Ga-DOTA in 
inflamed areas probably reflects increased 
blood flow as well as vascular permeability and 

Table 1. Blood flow and K1 values calculated from rat PET data
Rest Stress

68Ga-DOTA K1 H2
15O blood flow P value 68Ga-DOTA K1 H2

15O blood flow P value
Inflammation 0.60 ± 0.07 0.69 ± 0.15 NS (0.31) 0.63 ± 0.08 0.67 ± 0.11 NS (0.51)
Muscle 0.14 ± 0.06 0.15 ± 0.03 NS (0.79) 0.09 ± 0.04 0.12 ± 0.03 NS (0.25)
Results are expressed as ml/min/g (mean ± SD). NS = not significant.

Table 2. Hemodynamics during rest and adenosine-
induced stress in rats

Rest Stress P value
Blood pressure (mmHg) 135 ± 17 119 ± 10 NS (0.45)
Heart rate (bpm) 449 ± 30 430 ± 39 NS (0.15)
Results are expressed as mean ± SD. NS = not significant.

for H2
15O and 1.3 ± 0.3 for 68Ga-DOTA (Figure 

4). As expected, blood pressure and heart 
rate were comparable during adenosine infu-
sion and at rest indicating mild systemic 
hemodynamic effects (Table 2).

Blood sample analyses
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extracellular volume in the inflamed tissue. 
68Ga-DOTA also had a preferably low in vivo cell 
and protein binding profile as well as excellent 
stability in vivo. A previous study in rats showed 
that Gd-DOTA has a distribution half-life of 6 
minutes and an elimination half-life of 18 min-
utes [16]. The elimination half-life of the 68Ga- 
DOTA chelate obtained in the current study was 
quite similar to that reported for Gd-DOTA. The 
difference in the distribution half-life is proba-
bly due to the different analysis methods. 
Bousquet et al. used direct measurement of 
the plasma concentration starting from 1 min-
ute, whereas the PET image-derived plasma 
curve allows for the measurement of radioactiv-
ity immediately after the injection [16].

This novel approach to blood flow PET is gener-
ator-based imaging agent, which provides 
opportunity to imaging centers distant to radio-
chemistry unit to detect and quantify for exam-
ple various inflammatory conditions, where 
there is disturbance of the vascular integrity 
and increased blood flow. PET imaging of 
inflammation has gained more interest during 
the recent years. The most commonly used 
imaging agent in PET, the glucose analogue 18F-
FDG, can also be used in inflammation imaging 
with high sensitivity [17, 18]. 18F-FDG detects 
inflammatory cells with increased glucose up- 
take. This approach has been implemented 
successfully in imaging of several inflammato-
ry/infectious conditions, such as fever of un- 
known origin, focal infections, osteomyelitis 

and vasculitis. Increased blood flow and tissue 
disturbance allows detection of inflammation 
with non-specific imaging agents. In this study, 
we demonstrated that in vivo PET imaging with 
68Ga-DOTA successfully visualized inflamma-
tion in PET images and showed good target-to-
background ratios for the detection subcutane-
ous inflammation. 

Potential clinical indications for the 68Ga-DOTA 
imaging agent include the imaging of myocar-
dial blood flow and the detection of scars of 
myocardial infarction. This imaging agent could 
be used to detect regions of high vascular dis-
turbance in the tumor site in oncological pa- 
tients, since the integrity of the endothelial is 
also disturbed in the tumor microvasculature. 
Another possible indication might be the evalu-
ation of kidney function by measuring either 
renal blood flow or glomerular filtration rate, 
since DOTA-chelates are freely excreted via kid-
neys to urine [19, 20]. Also the integrity of 
blood-brain barrier could be evaluated with 
68Ga-DOTA, since DOTA-chelates do not cross 
the intact blood brain barrier. The translation to 
clinical setting could be feasible for 68Ga-DOTA 
since Gd-DOTA is already in clinical use (trade 
names Artirem®, Dotarem®) and considered 
to be a safe drug with only minor adverse 
effects [21]. The validation of the imaging agent 
in these indications requires more studies.

In this study, we obtained the input function 
from dynamic PET images. This is a previously 
validated method shown to be accurate in a rat 
model and cross-validated either by measuring 
the radioactivity of rat arterial blood or by esti-
mating the input function from the images of 
rat [15]. Even though the input estimation is a 
valid method, direct comparison of 68Ga-DOTA 
radioactivity concentration obtained from blo- 
od samples and from PET images would be a 
valuable approach in a larger animal model, 
e.g., in pigs, allowing multiple blood samples to 
be taken from the same animal throughout the 
PET imaging. Also, the adenosine-induced 
stress might work better in other animals 
besides rats. It has been suggested that, in rat, 
the maximal blood flow cannot be obtained 
with adenosine infusion [22]. In this study, we 
were able to demonstrate a mild effect of the 
adenosine-induced hyperemia on myocardial 
blood flow, but no effects on tissue perfusion in 
the peripheral organs. The effects of adenos-

Figure 4. Both 68Ga-DOTA and H2
15O PET showed 

increased myocardial blood flow during adenosine-
induced hyperemia in rats. The tracers were com-
parable when assessing the myocardial blood flow 
reserve (derived from 68Ga-DOTA PET studies and 
derived from H2

15O PET studies).
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ine-induced hyperemia may be masked by the 
vasodilating effects of isoflurane anesthesia 
[22]. There are several factors contributing to 
the success of the adenosine-induced hyper-
emia including anesthesia, rat size, difference 
of tracer and partial-volume effect (PVE). PVE 
means that the apparent pixel values in PET 
images are influenced by the surrounding high 
pixel values [23]. An anatomical drawing tool 
could be of help in obtaining the input function 
and differentiating the myocardium from the LV. 

For the purposes of imaging small animals, 
there are dedicated small-animal PET/comput-
ed tomography (CT) scanners. However, it does 
not allow for studies with H2

15O unless there is 
a cyclotron available for providing the tracer 
H2

15O, which has a very short physical half-life 
of 2 min. This study was carried out using a 
dedicated animal/human-brain PET camera 
located in close proximity to the production of 
H2

15O. Small-animal PET/CT scanner would pro-
vide better resolution and aid in ROI drawing 
with the anatomical CT reference. In this study, 
the inflammatory foci we aimed to image were 
quite small (10 mm in diameter), which may 
result in PVE and possibly invalidate the in vivo 
quantitative PET data. Other factors, such as 
the reconstruction algorithm and filter, scanner 
sensitivity, and scan duration, may also affect 
the accuracy of imaging.

In conclusion, we have shown the feasibility of 
68Ga-DOTA chelate for the quantification of 
blood flow and detection of inflammation foci. 
The uptake of 68Ga-DOTA was significantly high-
er at the site of inflamed skin/muscle as com-
pared to healthy muscle, suggesting that in- 
flammation-induced changes in blood flow and 
vascular permeability can be detected with 
68Ga-DOTA. Even more importantly, the quantifi-
cation of 68Ga-DOTA successfully demonstrated 
blood flow values comparable to H2

15O, which is 
used as a golden standard in blood flow PET 
imaging. The new indication for this chelate 
that is widely used in the clinics in forms of 
Gd-DOTA and 68Ga-DOTA-peptides, could pro-
vide an imaging agent for measurement of 
blood flow independent of expensive cyclo-
trons. Further studies are warranted to evalu-
ate the feasibility of this imaging agent in other 
disease models, for instance in a model of myo-
cardial infarction. In addition, optimal dosing of 
the imaging agent and validation of the quanti-

fication needs to be established in a larger ani-
mal model.
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