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Abstract: This prospective pilot study provides a dynamic whole body PET/MR image database, clinical safety, bio-
distribution profile and dosimetry of 8Ga-DOTATOC in healthy subjects, to establish a baseline and standard ref-
erence for its use in diagnosis and treatment response evaluation among patients with somatostatin receptor
expressing neoplastic diseases. Dynamic whole body PET/MR imaging was performed in 12 healthy subjects (male/
female: 8/4) after injection of 242.39 + 53.38 MBq (mean + SD) ®Ga-DOTATOC. Images were acquired 15, 60, 120,
and 240 minutes post injection. Subjects were assessed at baseline and after %Ga-DOTATOC PET/MR by monitor-
ing vital signs, 12-lead electrocardiograms, complete blood count, comprehensive metabolic panel, and urinalysis.
Adverse events were monitored for one week after injection. Organ dosimetry was estimated using OLINDA/EXM 1.1
software. Radiotracer was exclusively eliminated via urinary tract (18.8 + 1.0% of injected dose within 4 hours) and
no redistribution was observed. Bladder wall, spleen and kidneys received the highest radiation exposure (0.64 +
0.1 mSv/MBq, 0.29 + 0.14 mSv/MBq, and 0.1 £ 0.02 mSv/MBq, respectively). Mean effective dose yielded 0.048
+ 0.007 mSv/MBq. No adverse events were reported during the one-week follow-up period. Follow-up laboratory
tests and electrocardiograms showed no changes compared to the baseline. The use of MRI provided valuable ana-

tomical information and eliminated the risk of radiation exposure compared to CT.
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Introduction

Radiolabeled octreotide derivatives have been
widely studied for diagnostic molecular imaging
and targeted systemic radionuclide therapy in
various types of cancers that overexpress
somatostatin receptors (SSTR), such as neuro-
endocrine tumors (NETs) [1-3]. DOTA-conjugated
octreotide analogs readily chelate metal ions in
stable +3 oxidation state including 8Gallium
and ®Copper for diagnostic imaging, as well
as 8Yttrium, "Lutetium and ***Indium for pep-
tide receptor radionuclide therapy (PRRT) [4-7].
The favorable characteristics of %8Gallium
such as its 68-minute half-life, accessibility
and relative ease of radiolabeling has led
to great interest for the use of %8Ga-DOTATOC
and ®8Ga-DOTATATE in research studies world-
wide [8, 9].

Human dosimetry, biodistribution and safety of
%8Ga-labelled octreotide analogs in healthy
subjects are required to serve as reference for
image interpretation and accurate assessment
of lesion uptake in cancer patients. To date
there has been a few studies assessing the
dosimetry and biodistribution of these %¢Ga-la-
belled octreotide analogs as PET imaging
probes in patients with SSTR overexpressing
neoplastic disease [10-12]; however, to our
knowledge there has been no report of dosim-
etry of these PET imaging probes, in particular
of 8Ga-DOTATOC in healthy human subjects.

In this phase-1, open-label study we evaluated
clinical safety, biodistribution profile and dosim-
etry of ®Ga-DOTATOC in twelve healthy sub-
jects. We have also provided a whole-body PET/
MR image database to establish a baseline for
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Table 1. Subjects’ enroliment criteria

Inclusion Criteria
Age of 18-65 years
Normal or normal variant ECG
Clinical laboratory tests (CBC, CMP, UA) within normal limits
If female, not of childbearing potential or negative serum B-hCG pregnancy test just prior to radiotracer injection
Agreement on using an acceptable form of birth control for 6 hours (more than 5 half-lives) after injection of the

radiotracer
Exclusion Criteria

History of head trauma, Meniere’s disease, or claustrophobia
Other MRI contraindications such as non-MR compatible devices, implants and tattoos

Inadequate venous access

Received an investigational compound and/or medical device within 30 days prior to imaging
Received external beam therapy or chemotherapy within the last 30 days
Documented history of significant drug allergy that required medical intervention or known allergy to medications

Ongoing medical condition, taking medications, or other circumstances which would significantly decrease the
chances of obtaining reliable data, or completing the study and/or post-injection follow-up examinations

ECG: electrocardiogram, CBC: complete blood count, CMP: comprehensive metabolic panel (including serum electrolytes, liver

and renal function tests), UA: urinalysis.

use in clinical management of a range of onco-
logic and non-oncologic diseases in various
capacities, including diagnosis, treatment plan-
ning, surveillance, and assessment of response
to therapy.

Materials and methods
Enrollment of subjects

The study was approved by our Institutional
Review Board (IRB). Of 14 evaluated volunteer
participants, 12 healthy subjects met the
enrollment criteria and were entered into this
pilot study between January and May 2016.
The written informed consent was obtained
from all volunteers on the screening day.
Subjects’ health status was evaluated by
reviewing their medical history, list of current
medications, vital signs (including blood pres-
sure, pulse rate, respiratory rate and tempera-
ture), thorough physical examination, 12-lead
electrocardiogram (ECG), and laboratory tests
including complete blood count (CBC), com-
plete metabolic panel (CMP), and urinalysis
(UA). The subjects who met the inclusion crite-
ria were enrolled in the study (Table 1).

Safety monitoring

On the day of imaging, the subjects underwent
another round of physical examination, vital
sign assessment, and baseline 12-lead ECG. A
serum beta human chorionic gonadotropin
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(B-hCG) test for all females of childbearing
potential was performed to exclude the possi-
bility of pregnancy. Within 1-5 minutes after
radiotracer injection and after each PET/MR
imaging, vital signs and repeat 12-lead ECGs
were obtained, and subjects were monitored
for any possible adverse events. Twenty-four
hours after ¢8Ga-DOTATOC injection, the sub-
jects underwent repeat physical examination
and 12-lead ECG, and samples were again
taken for CBC, CMP, and UA. One week after
injection of the radiotracer, a follow up phone
call was carried out to ask for and assess any
experienced adverse events.

68Ga-DOTATOC preparation

68Ga-DOTATOC was synthetized under a physi-
cian sponsored, extended access IND approv-
al. The commercial ©%8Ge/%®Ga generator
(Isotope Technologies Garching (ITG) GmbH,
Germany) was eluted with 0.5 M hydrochloric
acid in 3 fractions and the second fraction
containing 2 ml of the eluent (as %8Ga-chloride)
was taken for probe preparation. The radio-
pharmaceutical was produced using the previ-
ously described custom made automated
68Ga-labeling synthesis unit [9]. Briefly, the elu-
ent was mixed with lyophilized DOTATOC and
sodium acetate kit (InviCRO LLC, Boston, MA)
at 100°C for 15 minutes. Following rapid cool-
ing of the mixture at 30°C, it was pushed
through the solid-phase extraction cartridge
(Sep-Pak, Waters, Milford, MA). Ethanol was
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Figure 1. Representative maximum-intensity projection images of simultaneously acquired body MRI (A), ®Ga-DOTA-
TOC PET (B), overlaid PET/MRI (C), volume of interest analysis (D) and overlaid volume of interest on representative
PET image (E).

added to elute the product of the column. The
product ethanol content was adjusted to 10%
by adding normal saline (Hospira, Lake Forest,
IL). The final drug product %8Ga-DOTATOC solu-
tion was immediately sterilized by terminal fil-
tration followed by QC release testing and then
dispensed into a unit-dose for administration in
imaging suites. Subjects received one dose of
68Ga-DOTATOC with the mean activity of 242.39
+ 53.38 MBq (range 156.5-334.2 MBq) in
total volume of 10 ml containing 80 ug of
DOTATOC.

PET/MR acquisition

The PET/MR image acquisitions were started at
15, 60, 120, and 240 minutes after intrave-
nous injection of 8Ga-DOTATOC. Images were
acquired using a 3 Tesla Biograph mMR-PET
scanner (Siemens Medical Solutions, Knoxuville,
TN). MR acquisition was performed using a
16-channel head and neck surface coil and
three to five 12-channel body coils, with the
number of used coils depending on the partici-
pant’s height. PET acquisition was performed
in 4-6 bed positions depending on the subjects’
height with 30% overlap between adjacent
table stations. Simultaneous MRI and PET
images were acquired for all the subjects
starting from base of the skull to the level of
proximal thighs (Figure 1A-C). Automatic atten-
uation correction was performed using attenu-
ation maps generated from the twopoint Dixon
sequence. The mean total time for the PET/MR
imaging was 30 + 3 minutes.
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Data analysis

Whole organ 3D segmentation was performed
to draw the regions of interest (ROIs) based on
the anatomical imaging data for each organ
from MRI. When due to respiratory motion the
co-registration of MR and PET was less than
optimal, ROIs were adjusted to match the PET
data in areas without good alignment. The time
activity curves were subsequently measured by
the input from the whole organ 3D ROIs includ-
ing from brain, thyroid, heart, lungs, liver, gall-
bladder, spleen, kidneys, bladder, and stomach
(Figure 1D, 1E). The dose to the portions of the
lower extremities that were not included in the
field of view was estimated by calculating the
approximate volume not imaged using the body
weight multiplied by the activity in the thigh
muscle.

Time-activity curves were fit to single- and bi-
exponential models. The corrected Akaike
Information Criterion (AICc) was used for model
selection. Trapezoidal integration was used for
AUC calculation, using decay corrected activity
from the 1%t scan at time zero, and assuming
only physical decay after the final measured
time point. Dosimetry was calculated in various
organs using OLINDA/EXM (version 1.1) soft-
ware using 73.7 kg adult male and 56.9 kg
female phantom models.

Renal clearance half time was assumed to be
the whole-body clearance over the same time
frame. The voiding bladder model (using a 2-h
void time) in OLINDA 1.1 was used. To deter-
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Table 2. Demographic characteristics of the study subjects

A Weisht Active Medi Injected CBC, CMP, UA ECG
(53 . el . . Cclive Viedica- .
g Gender Race/Ethnicity g Active Disease i Activity AEs L L L 5 min-24 h
(years) (kg) tions Pre-injection 24 h Post-injection  Pre-injection A
(MBq) Post-injection
24 F Caucasian/Non-Hispanic 67.1 Mild cutaneous Clobetasol topical 207.94 None WNL WNL
psoriasis cream 0.05%
27 M African American/Non-Hispanic 104.3 None None 241.98 None Mild microcytic anemia  Mild microcytic anemia* WNL
33 F African American/White, Hispanic 59 None None 156.51 None Mild normocytic anemia Mild normocytic anemia* WNL
19 M Caucasian/Non-Hispanic 62.1 Intermittent Doxycycline 222.74 None AST: 76 AST: 49* WNL
Asthma, acne
21 M Caucasian/Hispanic 68 None None 196.47 None WNL WNL
35 M Caucasian/Non-Hispanic 83.9 None None 249.75 None Asymptomatic 1+ 1+ bacteriuria WNL
bacteriuria (unchanged)*
24 F Caucasian/Non-Hispanic 61.2 Sinusitis, Calcium, Zyrtec 231.25 None WNL WNL
Seasonal allergy
23 M Caucasian/Non-Hispanic 88.5 None None 321.9 None WNL RBBB RBBB
Otherwise WNL  (unchanged)*
29 M Asian/Non-Hispanic 81.6 None None 306.73 None WNL WNL
29 M Caucasian/Non-Hispanic 83.9 None None 297.295 None WNL WNL
31 M Caucasian/Non-Hispanic 76.20 None None 228.66 None WNL WNL
29 F Caucasian/Non-Hispanic 66.22 None None 208.31 None WNL WNL

PMH: past medical history, AE: adverse events, CBC: complete blood count, CMP: comprehensive metabolic panel, UA: urinalysis, ECG: electrocardiogram, WNL: within normal limits. *Subjects were notified of the results and advised to follow up
with their primary care physicians.
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Table 3. Organ-specific radiation dose estimation

Organ Subject Mean dose  Dose SD Male/Female
1 2 3 4 5 6 7 8 9 10 11 12 (mSv/MBq) (mSv/MBaq)
Adrenals 0.0136 0.011 0.0106 0.0104 0.0119 0.0102 0.0105 0.0092 0.0098 0.0127 0.0088 0.0137 0.011 0.0016 1/1.291
Brain 0.0024 0.0024 0.0026 0.0025 0.0038 0.0019 0.0023 0.0025 0.0023 0.0041 0.0022 0.0032 0.0027 0.0007 0.23/0.33f
Breasts 0.0074 0.0065 0.0056 0.006 0.008 0.0065 0.0056 0.0052 0.0059 0.0075 0.0057 0.0074 0.0064 0.0009 0.58/0.75"
Gallbladder Wall  0.0199 0.0169 0.013 0.0138 0.0177 0.0151 0.0143 0.016 0.0162 0.0167 0.0122 0.0234 0.0163 0.0031 1.46/1.941
LLI Wall 0.0172 0.0137 0.0126 0.0132 0.0179 0.0136 0.0127 0.0126 0.0132 0.0166 0.0136 0.0165 0.0145 0.002 1.31/1.7t
Small Intestine 0.0127 0.0106 0.0096 0.0101 0.013 0.0105 0.0096 0.0092 0.0099 0.0124 0.0098 0.0124 0.0108 0.0014 0.99/1.26"
Stomach Wall 0.026 0.0344 0.0213 0.0185 0.0316 0.0273 0.0214 0.0211 0.0236 0.0362 0.0219 0.0277 0.026 0.0057 2.36/3.03
ULI Wall 0.0123 0.0102 0.0092 0.0096 0.0126 0.0101 0.0091 0.0087 0.0094 0.0121 0.0092 0.0122 0.0104 0.0015 0.94/1.23"
Heart Muscle 0.0135 0.0126 0.0116 0.0124 0.0165 0.0115 0.0111 0.0116 0.0104 0.014 0.0092 0.0157 0.0125 0.0021 1.13/1.49t
Kidneys 0.133 0.108 0.163 0.0871 0.0857 0.0924 0.1 0.0938 0.0737 0.133 0.0731 0.0852 0.102 0.0274 9.88/10.9
Liver 0.0444 0.0426 0.0414 0.0385 0.0336 0.0395 0.0423 0.0408 0.0394 0.0543 0.0267 0.0611 0.0421 0.0088 3.89/4.83
Lungs 0.0131 0.013 0.0173 0.0106 0.0147 0.0101 0.0113 0.0172 0.0137 0.0205 0.0114 0.0108 0.0136 0.0032 1.3/1.47
Muscle 0.0103 0.0087 0.0078 0.0083 0.0106 0.0087 0.0078 0.0074 0.0081 0.01 0.008 0.0101 0.0088 0.0011 0.81/1.021
Ovaries** 0.0169 N/A N/A N/A 0.0176 N/A N/A N/A N/A  0.0164 N/A  0.0162 0.0167 0.0006 N/A
Pancreas 0.0166 0.0133 0.0126 0.0131 0.0129 0.0113 0.0142 0.0111 0.012 0.0138 0.0101 0.0174 0.0132 0.0021 1.22/1.51F
Red Marrow 0.0084 0.0073 0.0066 0.0069 0.0086 0.0072 0.0066 0.0062 0.0067 0.0083 0.0066 0.0082 0.0073 0.0009 0.67,/0.83"
Osteogenic Cells  0.0127 0.0103 0.0089 0.0097 0.0137 0.0104 0.0089 0.0083 0.0094 0.0127 0.0094 0.0126 0.0106 0.0018 0.94/1.291
Skin 0.0076 0.0066 0.0057 0.0062 0.0081 0.0067 0.0057 0.0054 0.0061 0.0075 0.006 0.0075 0.0066 0.0009 0.60/0.76"
Spleen 0.478 0.264 0.299 0.355 0.133 0.123 0.471 0.252 0.266 0.175 0.146 0.538 0.292 0.142 27.2/33.1
Testes* NA 0.0106 0.0096 0.0102 NA 0.0107 0.0097 0.0096 0.0102 NA 0.0105 NA 0.0101 0.0004 N/A
Thymus 0.0081 0.0071 0.0061 0.0066 0.0089 0.0072 0.006 0.0057 0.0064 0.0083 0.0063 0.0081 0.0071 0.001 0.64/0.83"
Thyroid 0.0159 0.0101 0.017 0.005 0.0125 0.0212 0.0118 0.0136 0.0108 0.0239 0.0096 0.0146 0.0138 0.0052 1.23/1.67
Bladder Wall 0.813 0.561 0.562 0.596 0.816 0.541 0.575 0.614 0.58 0.765 0.616 0.757 0.647 0.107 58 /78.71
Uterus** 0.0255 N/A N/A N/A 0.0126 N/A N/A N/A N/A  0.0245 N/A  0.0243 0.0217 0.006 N/A
Total Body 0.0135 0.0111 0.0105 0.0106 0.0136 0.0105 0.0106 0.0097 0.0102 0.0129 0.0095 0.0137 0.0113 0.0015 1.03/1.341
Effective Dose 0.059 0.0443 0.0435 0.042 0.0576 0.041 0.043 0.045 0.0435 0.0578 0.043 0.056 0.0482 0.0071 4.34/5.771

LLI: lower large intestine, ULI: upper large intestine, SD: standard deviation. *Average for testes was calculated using only the 8 male subjects. **Averages for ovaries and uteri were calculated using only the
4 female subjects. TP value < 0.05. Columns 1, 5, 10 and 12 show the data in female subjects.
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Figure 2. Time-activity curves of selected organs in 12 subjects 30 minutes
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Figure 3. Urine clearance during 4 hours after injec-
tion of ®8Ga-DOTATOC. The outlier is marked in red.

mine urine clearance, the urine activity at each
time point was divided by the whole-body activ-
ity and was fit to bi-exponential model.

Statistical analysis

Statistical analysis was performed using
GraphPad Software (ver. 7.01, CA, USA).
Descriptive statistics for continuous variables
(number, mean, standard deviation, median,
minimum and maximum) or for categorical vari-
ables (counts, percentages) was used as
appropriate.

Differences between absorbed doses in male
and female subjects were assessed using
Mann-Whitney U test. A p value of less than
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5 jects’ demographics, labora-
tory test and ECG results, and
the injected dose of ®Ga-DO-
TATOC are summarized in
Table 2. All subjects tolerated
68Ga-DOTATOC injection and
PET/MR scanning well. No immediate adverse
reaction related to radiotracer injection was
reported. There was no significant change in
the vital signs, ECGs, and laboratory results at
any time point after the injection of radiophar-
maceutical compared to baseline. The subjects
reported no adverse events from the time of
radioisotope injection until one week after the
imaging. A male participant showed isolated 1+
bacteriuria (most likely secondary to sample
contamination), with no urinary symptoms or
other abnormalities in the UA or metabolic
panel. Another male participant was found to
have mild microcytic anemia and a female sub-
ject was found to have mild anemia on both
screening and follow up CBC, with no significant
change between the results of the two time
points. These subjects were informed of the
results and advised to follow up with their pri-
marycare physicians for further evaluation.

Dosimetry

Organ dosimetry for each individual subject is
shown in detail in Table 3 and the time-activity
curve for multiple organs are shown in Figure 2.
Our results indicate that the urinary bladder
receives the greatest dose, followed by spleen,
kidneys and liver in descending order. Prior
dosimetry of ®®Ga-DOTATOC and %8Ga-DOTATATE
in cancer patients showed spleen and bladder
as the organs, which receive the greatest dose
which are consistent with our findings [10, 11].
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Table 4. Comparison of 8Ga-DOTATOC dosimetry with prior reports on 8Ga-DOTATOC and %¢Ga-DOT-

ATATE
DOTATOC Dose DOTATOC dose DOTATATE dose DOTATOC dose DOTATATE dose

Organ (mSv/MBq) (mSv/MBq) (mSv/MBq) (mSv/MBq) (mSv/MBq)

(Sandstrom et al) [11] (Sandstrom et al) [11] (Hartmann et al) [10] (Walker et al) [8]
Adrenals 0.0110 + 0.0016 0.077 £ 0.028 0.086 + 0.052 0.0146 + 0.0005
Brain 0.0027 + 0.0007 0.0097 + 0.0006
Breasts 0.0064 + 0.0009 0.0097 + 0.0004
Gallbladder Wall  0.0163 + 0.0031 0.015 + 0.0001 0.016 £+ 0.002 0.0149 + 0.0007
LLI Wall 0.0145 £ 0.0020 0.0129 + 0.0008
Small Intestine  0.0108 + 0.0014 0.0138 + 0.0026
Stomach Wall 0.0260 + 0.0057 0.0138 + 0.0007
ULI Wall 0.0104 £ 0.0015 0.0129 + 0.0004
Heart Muscle 0.0125 + 0.0021 0.0123 + 0.0004
Kidneys 0.1023 £ 0.0274 0.082 + 0.020 0.093 + 0.016 0.22 0.0921 + 0.0284
Liver 0.0421 + 0.0088 0.041 £ 0.014 0.050 + 0.015 0.074 0.0450+ 0.0152
Lungs 0.0136 + 0.0032 0.007 £+ 0.001 0.006 + 0.001 0.0115 + 0.0004
Muscle 0.0088 + 0.0011 0.0113 £ 0.0005
Ovaries” 0.0167 + 0.0006 0.0131 + 0.0008
Pancreas 0.0132 £+ 0.0021 0.0167 + 0.0014
Red Marrow 0.0073 + 0.0009 0.016 + 0.003 0.015 + 0.003 0.0096 + 0.0004
Osteogenic Cells 0.0106 + 0.0018 0.0155 + 0.0007
Skin 0.0066 + 0.0009 0.0097 + 0.0004
Spleen 0.2916 + 0.1424 0.108 + 0.065 0.077 £ 0.028 0.24 0.2820 + 0.1210
Testes” 0.0101 + 0.0004 0.0112 + 0.0007
Thymus 0.0071 £+ 0.0010 0.0109 + 0.0005
Thyroid 0.0138 + 0.0052 0.0187 + 0.0105
Bladder Wall 0.6474 + 0.1069 0.119 + 0.058 0.098 + 0.048 0.07 0.125 + 0.0618
Uterus” 0.0217 + 0.006 0.0147 £ 0.0016
Total Body 0.0113 £+ 0.0015 0.014 £ 0.002 0.014 £ 0.002 0.0134 + 0.0003
Effective Dose™ 0.0482 + 0.0071 0.021 + 0.003 0.021 + 0.003 0.023 0.0257 + 0.0029

“Average for testes was calculated using only the male subjects and average for ovaries and uteri was calculated using only female subjects. ““The
effective dose is approximately twice higher when compared to prior reported data, due to using a different bladder-voiding model. The data is

presented as mean + SD.

However, the dynamic bladder model in our
study showed significant elimination of the
radiotracer through the urinary tract (Figures 2,
3), and resulted in slightly lower total body dose
and higher effective dose when compared to
prior studies (Table 4). The present data result-
ed in effective dose of 4.8 mSv from 100 MBq
injected activity.

During the 4-hour injection, 18.8 + 1.0% ID
(range: 16.8-20.8% ID) of the injected activity
was eliminated in the urine, which is slightly
higher than an average of approximately 15%
urinary elimination reported in patients with
neuroendocrine tumors [11].

Representative dynamic PET images of healthy
male and female adults are shown in Figures 4
and 5. When women and men were analyzed
separately, the mean received doses for each
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organ as well as the effective doses were
slightly higher in female compared to male
participants (P < 0.05; please see Table 3 for
details).

Discussion

This study, to our knowledgeg, is the first to pro-
vide safety, biodistribution and dosimetry data
of #8Ga-DOTATOC in healthy adult subjects. Our
organ specific dosimetry showed urinary blad-
der wall as the organ receiving the highest
absorbed dose, followed by spleen, kidneys,
and liver. Overall, the results of organ specific
and total body dosimetry of 8Ga-DOTATOC in
healthy subjects in our study were similar to the
results in patients with neuroendocrine tumors,
which were previously reported by Hartman et
al, and Sandstrom et al [10, 11]. However, we
observed a higher bladder dose in our study
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Figure 4. Representative dynamic PET images of male subject during 4 hours after injection of ¥Ga-DOTATOC.

30 min 75 min

'

135 min 255 min

Figure 5. Representative anterior 3-dimensional maximume-intensity projection demonstrating normal physiologic
biodistribution of ®Ga-DOTATOC during 4 hours post injection in female subject.

compared to prior reports, which may be
explained by higher percentage of urinary elimi-
nation of the radiotracer compared to previous
reports (Table 4). This could likely be explained
by very low SSTR2 receptor burden in healthy
subjects in contrast to patients with NETs
where the tumor tissue with high SSTR2 expres-
sion acts as a radiotracer sink. A review of
68Ga-DOTATOC and %8Ga-DOTATATE dosimetry
showed minor differences between organ spe-
cific doses. The effective dose for a single
68Ga-DOTATOC scan is less than 5 mSv, which
by comparison is lower than an estimated
effective dose per scan of 6 mSv for 11In-DTPA-
octreotide and of 7 mSv for ¥F-FDG [8]. Com-
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parison of total body dosimetry of female and
male subjects showed overall higher doses in
female compared to male subjects (total dose:
0.013 vs. 0.01 mSv/MBq, P < 0.05; effective
dose: 0.057 vs. 0.043 mSv/MBq, P < 0.05,
respectively). This is best explained by smaller
body size of female compared to male subjects,
which results in proportionally larger dose as
expected.

This PET imaging probe was well tolerated by all
the participants, and no immediate or delayed
adverse reaction was reported by the subjects
during the one week follow up after the probe
injection. There was no significant change in
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the subjects’ physical examination, ECG or lab-
oratory results at baseline compared to the fol-
low up. Growing body of evidence from clinical
studies around the globe mostly focused on the
imaging efficacy, tumor detection and charac-
terization, and they have reported no side
effects from ¢8Ga-DOTATOC administration [13-
20]. Intravenously administered doses of
68Ga-DOTATOC up to 307 MBq have been shown
to be tolerated, with no acute or chronic side
effects [16, 19, 21]. DOTATOC labeled with
R-emitting radiometals such as °°Yttrium and
7_utetium have shown renal and hematologi-
cal toxicities, which are believed to occur sec-
ondary to cytotoxic effects of -emitting long-
lived radionuclides rather than DOTATOC itself
[6, 22, 23]. %8Gallium with half-life of 68 min-
utes is devoid of such hazardous side effects
and no toxicities have been reported for its use
in diagnostic PET imaging. Non-radioactive
octreotide injection given in intravenous bolus
dose of 1 mg to healthy volunteers, or 30 mg
given over 20 minutes and 120 mg over 8
hours to patients has not shown any serious
side effect. The reported safety margin of cold
octreotide analogs is very high and reported to
be approximately 150-450 pg/day for immedi-
ate release and 10-30 mg/month for extended
release preparations [24]. The single dose
mass of DOTATOC in the final radiopharmaceu-
tical product is less than 50 pg, which accounts
for approximately one third to one fourth of
the active pharmaceutical ingredient in a single
day dose of the therapeutic agent and thus
amounts to a very low likelihood of side effects
risk.

Conclusion

This study successfully demonstrated the safe-
ty and dosimetry of ®8Ga-DOTATOC as well as
PET/MR images in healthy human subjects.
The results showed that single organ and effec-
tive doses are within acceptable ranges and no
side effect was observed in one week after
administration of this PET imaging agent. The
use of MRI provided valuable anatomical infor-
mation and eliminated the risk of ionizing radia-
tion exposure compared to CT. The normal
68Ga-DOTATOC PET/MR image database is
intended to serve as a normal distribution atlas
to develop an automated segmentation algo-
rithm to quantitate total tumor burden in NET
patients. The data may also be accessed as
standard reference for adopting amended INDs
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and as negative control for ®8Ga-DOTATOC
image interpretations at Society of Nuclear
Medicine and Molecular Imaging (SNMMI) clini-
cal trial network, and other independent aca-
demic institutions. Copies of all the anonymized
image data can be accessed for free on the
inviCRO website (www.invicro.com).
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