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Abstract

Purpose—Prostate-specific membrane antigen (PSMA), a type-I1I integral membrane protein
highly expressed in prostate cancer, has been extensively used as a target for imaging and therapy.
Among the available PET radiotracers, the low molecular weight agents that bind to PSMA are
proving particularly effective. We present the dosimetry results for 18F-DCFPyL in nine patients
with metastatic prostate cancer.

Methods—Nine patients were imaged using sequential PET/CT scans at approximately 1, 12, 35
and 70 min, and a final PET/CT scan at approximately 120 min after intravenous administration of
321 + 8 MBq (8.7 = 0.2 mCi) of18F-DCFPyL. Time-integrated-activity coefficients were
calculated and used as input in OLINDA/EXM software to obtain dose estimates for the majority
of the major organs. The absorbed doses (AD) to the eye lens and lacrimal glands were calculated
using Monte-Carlo models based on idealized anatomy combined with patient-specific volumes
and activity from the PET/CT scans. Monte-Carlo based models were also developed for
calculation of the dose to two major salivary glands (parotid and submandibular) using CT-based
patient-specific gland volumes.

Results—The highest calculated mean AD per unit administered activity of 18F was found in the
lacrimal glands, followed by the submandibular glands, kidneys, urinary bladder wall, and parotid
glands. The S-values for the lacrimal glands to the eye lens (0.42 mGy/MBq h), the tear film to the
eye lens (1.78 mGy/MBq h) and the lacrimal gland self-dose (574.10 mGy/MBq h) were
calculated. Average S-values for the salivary glands were 3.58 mGy/MBq h for the parotid self-
dose and 6.78 mGy/MBq h for the submandibular self-dose. The resultant mean effective dose of
18F_DCFPyL was 0.017 + 0.002 mSv/MBq.

Correspondence to: Robert F. Hobbs.
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Conclusions—18F-DCFPyL dosimetry in nine patients was obtained using novel models for the
lacrimal and salivary glands, two organs with potentially dose-limiting uptake for therapy and
diagnosis which lacked pre-existing models.
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Introduction

Prostate cancer (PCa) is the most common type of cancer among men in the USA and the
second most common cause of cancer-related death in men, with an estimated 180,890 new
cases annually [1]. In Europe, PCa is the second most common cancer in men and the fourth
most common malignancy overall, with an estimated 90,000 deaths annually [2]. Castration-
resistant PCa is defined by progression occurring in the presence of castrate-level
testosterone values. Progression can be biochemical, that is a rise in prostate-specific antigen
levels, or clinical/radiographic, that is appearance of metastases [3]. Sensitivity and
specificity limitations of conventional imaging modalities, including contrast-enhanced
computed tomography (CT), 99™Tc-MDP (methylene diphosphonate) bone scan,
ultrasonography and magnetic resonance imaging (MRI), have triggered the need to develop
new functional imaging tools in this field.

Positron emission tomography (PET) using 2-deoxy-2-[18F]fluoro-D-glucose (FDG PET) is
a major clinical tool in cancer diagnosis. FDG is suitable for the detection of many types of
cancer, but its utility for imaging PCa is unclear [4-6]. Recently, PET radiotracers that bind
to PSMA have been extensively studied [7-12]. As a functional imaging modality, PET
provides improved spatial resolution, easier and more accurate quantitation, and a higher
sensitivity compared with single photon emission tomography [7, 13]. Further, PSMA is an
outstanding target for imaging PCa due to near-universal expression on PCa tumors and a
positive correlation between expression levels and disease aggressiveness. For these reasons,
PSMA-targeted imaging agents that are labeled with PET radionuclides may achieve high
accuracy in disease detection.

PSMA, known as folate hydrolase | or glutamate carboxy-peptidase 11, is a 750-amino acid
type-I1 transmembrane glycoprotein primarily expressed in normal human prostate
epithelium. PSMA is expressed at lower levels by cells in the small intestine, proximal renal
tubules and salivary glands (SG). PSMA is highly expressed in poorly differentiated,
metastatic and hormone-refractory carcinomas, such as in castration-resistant metastatic
PCa. For these reasons, PSMA is an excellent target for imaging and targeted systemic
treatment of PCa.

Various PET radiotracers have been introduced for imaging PCa [8-12, 14, 15]. The low
molecular weight (LMW) agents have several advantages in terms of PSMA binding,
relative to large molecules, such as higher ability to enter solid tumors and faster blood
clearance [16]. 18F-DCFBC (N-[A-[(S)-1,3-dicarboxypropyl]carbamoyl]-4-18F-
fluorobenzyl-L-cysteine) and 18F-DCFPyL (2-(3-(1-carboxy-5-[(6-[*8F]fluoro-pyridine-3-
carbonyl)-amino]-pentyl)-ureido)-pentanedioic acid) are two PSMA-targeted LMW PET
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imaging agents radiolabeled with 18F-fluoride that have shown high affinity for PSMA [17].
Cho et al. described the synthesis of and the first human imaging experience with the first-
generation LMW inhibitor of PSMA, 18F-DCFBC [18]. Recently, Szabo et al. reported on
the second-generation LMW PSMA-targeted radiotracer 18F-DCFPyL [19], which was
developed in part to address a potential limitation of 18F-DCFBC related to the observed
blood pool activity that could interfere with the detection of lymph-node metastases in the
retroperitoneum and pelvis that are adjacent to large blood vessels. Preclinical studies
with!8F-DCFPyL demonstrated a higher binding affinity for PSMA and a first-in-human
study showed a lower activity within the blood pool [19]. The advantages of using 18F-
DCFPyL over other PET radiopharmaceutical agents available for the imaging of PCa, such
as!1C/18F-choline, 18F-FACBC, %8Ga-PSMA, 18F-bombesin, and 64Cu/68Ga/18F-uPAR, are
the ability to differentiate between indolent and aggressive disease in the prostate gland and
the ability to be distributed by industry [20]. The weaknesses associated with 18F-DCFPyL
are increased blood vessel pool activity, although better than 18F-DCFBC, and limited
clinical evidence to date [20].

The radiation dosimetry results in the first four patients and preliminary dose estimates for
the eye lens (EL), lacrimal glands (LG) and SG were included in the report of the first-in-
human study of 18F-DCFPyL [19]. Surrogate S-values were used for the preliminary dose
estimates to target organs for which no S-values are currently available (EL, LG and SG),
however, high uptake visible in the LG and SG necessitated a more in-depth dosimetric
analysis.

Here we report the dose results for the whole patient dataset in the study, which now
includes Monte-Carlo model-based and patient-specific dosimetry results for the EL, LG and
SG. The dose calculations for these organs cannot be performed with presently available,
standard organ dosimetry software packages such as OLINDA/EXM [21]. We introduce
newly developed, previously unavailable Monte-Carlo models for calculation of the doses to
these nonstandard target organs for 18F.

Materials and methods

Chemistry

Radiochemistry related to the preparation of 18F-DCFPyL (Fig. 1) has been previously
reported [17, 19]. An average radiochemical yield of 2.8 + 1.2%, with a specific activity of
159 + 45 GBg/umol and 100% radiochemical purity (n=9), was achieved.

Patients and study design

The study was approved by the Institutional Review Board at Johns Hopkins University.
Written consent was obtained from nine patients recruited from the Johns Hopkins Prostate
Cancer/Genitourinary Oncology Program. Food and Drug Administration approval was
obtained under an exploratory investigational new drug application (eIND #121,064).
Included patients had both histological evidence of PCa and radiological evidence of new
and progressive metastatic disease and prostate-specific antigen blood levels of 1 ng/ml or
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higher [19]. Approximately 320.6 MBq (range 310.8-327.1 MBg; 8.66 mCi, range 8.40—
8.84 mCi) 18F-DCFPyL was injected intravenously.

PET imaging

Patients were imaged via sequential PET/CT scans using a Discovery DRX PET/CT scanner
(GE Healthcare, Waukesha, WI) in three-dimensional (3D) acquisition mode. Each patient
was injected with activity, then an initial low-dose CT scan was acquired immediately for
attenuation correction and volume of interest (\VOI) definition. Subsequently, four PET scans
from the mid-thigh to the skull vertex were acquired sequentially starting at approximately
1, 12, 35, and 70 min after injection. The first scan was acquired using 1 min/bed position,
the second using 2 min/bed position, and the third and fourth used 4 min/bed position. After
the patient had voided, a second low-dose CT scan and a final PET scan, using 4 min/bed
position, were acquired starting at approximately 120 min after injection.

Radiation dosimetry

Dosimetry calculations were performed according to the Medical Internal Radiation Dose
(MIRD) S-value methodology [22]. Contours of organs of interest were drawn on both CT
scans using the MIM software package (MIM Software, Cleveland, OH). Organs included:
adrenal glands, urinary bladder, bone marrow, brain, gallbladder, heart, heart wall, kidneys,
LG, EL, liver, small intestine, lower large intestine, upper large intestine, lungs, muscle,
pancreas, parotid glands (PG), spleen, stomach, submandibular glands (SMG), testes,
thyroid and whole body. The kidneys as well as the small organs in the head and neck bed
that demonstrated uptake such as the LG, PG and SMG were also drawn on each PET scan.
The activity at each time-point for these organs was extracted from the PET images, while
the “true” volume was determined from VOIs drawn on the CT scans (average of two CT
scans). The largest difference in organ volumes between the two CT scans was 50%.

To account for partial volume effects, two different methods were applied according to the
size of the organ volumes: one a traditional recovery coefficient method for the SG and a
different method for the LG. The final activity in the LG was determined by subtraction of
background activity following the small volume activity measurement methodology
proposed by Plyku et al. [23]. For the recovery coefficient method, a NEMA phantom
containing six spheres with diameters 10, 13, 17, 22, 28 and 37 mm was filled with 18F and
water with a sphere-to-background activity ratio of 4:1 and imaged using a GE Discovery
DRX PET/CT scanner, following which resolution recovery coefficients for 18F were
calculated. A correction was applied to the measured time—activity data of the PG and SMG
assuming a spherical shape with a reference volume calculated using reference masses and
reference density values from ICRP 89 [24]. The corrected activity values were 17% and
21% higher than the measured activity values for the PG and SMG, respectively. The whole-
body activity was considered to be equal to the total activity in the available field of view
(mid-thigh to skull vertex), assuming that the activity in the parts of the body outside the
field of view is negligible.

In the few cases in which the entire organ volume could not be separated from the adjacent
structures or in which the whole organ could not be drawn (e.g., heart wall, bone marrow
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and muscle), a partial VOI was drawn to estimate the organ activity concentration. The organ
activity was then calculated by multiplying the activity concentration by the VOI volume
drawn on the CT scan, plotted as a function of time and fit to calculate the time-integrated
activity (T1A). The calculated TIA was then scaled to the reference adult male total organ
mass.

The time—-activity curves were fitted to monoexponential or double-exponential functions,
when reasonable, or a hybrid (trapezoidal + monoexponential function to the last two or
three data points) fit, and then integrated to obtain the TIA or activity concentration. Fitting
was performed using SAAM 11 (The Epsilon Group, Charlottesville, VA) [25]. TIA
coefficients (TIACs) were obtained by dividing the TIA by the injected activity. Whole-
organ TIACs were divided by the patient-specific organ masses obtained using CT VOIs and
reference organ densities [24, 26] to obtain TIAC concentrations. Patient organ masses
available from the CT scans were compared with organ masses in OLINDA/EXM [21], and
for those organs for which a large difference (>20%) was calculated, organ masses in
OLINDA/EXM were adjusted to match the patient organ masses. This compromise was
made to be consistent with the methodology used in the previous study [19]. The TIAC
concentrations were multiplied by either the reference organ masses listed in OLINDA/EXM
or the adjusted organ masses (organs for which the mass was adjusted as described
previously) to give scaled organ TIACs. The resulting TIACs were used as input to
OLINDA/EXM to obtain absorbed doses (AD). The weighting factors used in the effective
dose calculation were based on recommendations in ICRP 60 [27], as implemented in
OLINDA/EXM. The MIRD bladder model with a voiding interval of 1.5 h, the biological
whole-body clearance half-life and a voiding fraction of 1 was used to calculate bladder AD
[28].

Dosimetry calculations for the lens of the eye, and the lacrimal and salivary glands

Separate calculations were performed to calculate the ADs for the EL, LG, PG and SMG.
GEANT4 Monte Carlo simulations were used to obtain the S-values S(EL <—LG) and S(LG
<—LG). GEANT4 is a high-energy physics toolkit used to simulate radiation transport [29].
Simple geometric shapes were used to represent the eyeball, EL and LG. Front and side
views of the model are shown in Fig. 2. A sphere with radius 12 mm [26] is used to
represent each eyeball and an ellipsoid with axes of 9 mm in width in two dimensions and an
axial thickness 4 mm was used for each lens [24]. The center of the lens is positioned 9 mm
away anteriorly from the center of each respective eyeball. An ellipsoid was used to
represent each LG; these had axial ratios of 5:5:14.6 based on measurements performed by
Tamboli et al. on CT images [30] and with patient-specific total volumes based on CT VOI
contours. The center of the LG ellipse was positioned 6 mm away laterally (Fig. 2) and 15
mm superiorly in relation to the center of the eyeball. These distances as well as the distance
between the two eyeballs were determined by taking an average value from the patients’ CT
images.

The dose contribution from the LG to the EL is the product of the S-value (EL < LG) and
the TIA of the LG, from both LGs. The TIA was determined by integrating the fitted time—
activity curves for each patient plotted using the time—activity data from each VOI. The
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activity value for each time-point was obtained after subtraction of the background following
methodology described previously [23]. Integration was performed using a hybrid fit: a
trapezoidal fit in the uptake phase and an exponential functional fit in the clearance phase.
The total dose to the EL is the sum of the photon dose contribution from the brain and the
remainder of the body, calculated using the brain as a surrogate target, and the total (photon
plus electron) dose contribution from the LGs and tear film. The lens itself was not observed
to concentrate activity, therefore no dose contribution from EL uptake was included in the
AD calculation for the lens. In addition, we assumed that there was no uptake of activity in
the eyeball, and that the activity in the LG is uniformly distributed and excreted exclusively
via the tears.

The tear film dose contribution to the EL was determined by estimating the activity of the
tear film using the measured time-activity data in the LG and a basal tear-production rate of
1.2 pl/min [31], and assuming that the activity clears from the LG via the tears at the same
rate over the surface of the eye with a tear film thickness of 12 um [32]. To calculate the TIA
of the tear film, the time—activity data of the LG was fitted using the function given in Eq. 1:

AL = A g(0) - e (1 —e™™) (1)

where A, (9 is the LG activity as a function of time and A g(0) is the activity at 7= 0.
Figure 3a shows the time—activity data for the LG in patient 1. The first derivative of the
function given in Eq. 1, assuming a constant uptake function e~/ yields the activity flow
from the LG to the eye surface, assuming that the activity only clears from the LG via the
tears following the baseline tear production rate and does not enter the bloodstream. Figure
3b shows the activity flow from the LG as a function of time in patient 1. The TIA of the
tear film was also calculated using a second method based on the volume ratio between the
LG (derived from VOIs drawn on CT images) and the tears. The volume of the tears was
calculated using the surface area of the exposed open eye with a radius of 12 mm [26] and a
tear film thickness of 12 um [32]. This assumes that the activity concentration in the tears is
the same as in the LG. The self-dose contribution of the LG is the product of the LG < LG
Svalue and the LG TIA derived as described above. The total dose to the LG is the sum of
the photon dose contribution from the brain and the remainder of the body, using the brain as
a surrogate, plus the LG self-dose and the dose contribution from the contralateral LG to the
LG.

Monte-Carlo based models were developed to estimate the AD to two major SG (the PG and
SMG) using patient-specific anatomy. VOIs contouring the PG and SMG were drawn on the
patients’ CT images to determine the volumes of these glands. The drawn VOlIs were
converted to geometrical maps showing the specific patient’s SG and were used as input in
the Monte-Carlo simulation to generate patient-specific S-values for 18F. The patient-
specific 3D radiobiological dosimetry software (3D-RD) [33-36] using EGSnrc Monte
Carlo was used for the simulation. The self-dose contribution of the PG/SMG is the product
of the patient-specific S-values (PG<—PG or SMG<—SMG) and the TIACs for the PG and
SMG, respectively. The cross-dose contribution from the SMG to the PG and vice-versa is
the product of the patient-specific cross-dose S-value (PG<—SMG and vice-versa) and the
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TIAC of the source organ in each case. The total dose to the PG/SMG is the sum of the
photon dose contribution to the PG/SMG from the brain and the remainder of the body,
again using the brain as a surrogate target, and the self-dose contribution of the PG/SMG
and the cross-dose contribution from the SMG/PG.

The average age of the patients included in the study was 70 years, and their average weight
and height were 82 kg and 175 cm [19]. Figure 4 shows maximum intensity projection PET
images in one representative patient. The patient demonstrated physiological radiotracer
uptake in the SG and LG, liver, spleen and small intestines. The activity from the blood pool
cleared rapidly and significant renal excretion with radiotracer accumulation in the bladder
was observed.

The TIACs for the organs of interest are listed in Table 1. The resultant mean AD per
administered activity is given in Table 2 and Fig. 5. The LG received the highest AD of
0.242 mGy/MBq, followed by the SMG (0.093 mGy/MBq), kidneys (0.090 mGy/MBq),
urinary bladder wall (0.087 mGy/MBq), PG (0.085 mGy/MBq) and liver (0.042 mGy/MBQq).

The S-values from the eye model are listed in Table 3. The TIA values for the tear film are
given in Table 4 for methods of calculation, activity flow and volume ratio between the LG
and the tears. The difference between the values calculated using the activity flow from the
LG and the volume ratio between the LG and the tears was 20 + 33%.

The mean TIA of the LG and the tear film (activity flow/volume ratio methods) were 4.26E—
04 min and 2.24E-07 min/2.77E-07 min, respectively. The dose contribution to the LG from
the contralateral LG was calculated to be four orders of magnitude less than the LG self-
dose. The dose to the EL includes dose contributions from both LGs (about 5% from the
contralateral LG). The total AD to the EL averaged over nine patients was (1.3 + 0.4) E-03
mGy/MBg. The average dose contributions from the LG and the tear film to the AD of the
EL were 15% and 0.03%, respectively.

Table 5 lists the SG S-values for each patient, both self-doses and cross-doses, where the
latter are from the PG to SMG and vice-versa. The mean S-values for the PG and SMG self-
dose calculation were 3.58 and 6.78 mGy/MBq h, respectively. The mean cross-dose S
values were 0.0267 mGy/MBq h from the PG to SMG and 0.0264 mGy/MBq h from the
SMG to PG. The resultant mean effective dose of 18F-DCFPyL in the nine patients was
0.017 mSv/IMBq (6.3 mSy, 0.63 rem) for an administered activity of 370 MBq (10 mCi).

Discussion

This dosimetry report presents AD results for the patient dataset of the first-in-human
evaluation of the second-generation 18F-labeled PSMA-targeted radiotracer 18F-DCFPyL,
and introduces Monte-Carlo-based models and previously unavailable organ S-values for the
calculation of the doses to the nonstandard organs, including the EL and other small organs
exhibiting uptake with this radio-tracer, that is the LG, PG and SMG. In our initial study,
organ AD values were derived from four representative patients [19], and based on the initial
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estimate of the organ AD to the EL, LG and SMG, the organs with the highest radiation dose
were found to be the kidneys (0.095 mGy/MBQq), followed by the urinary bladder wall
(0.086 mGy/MBq), the SMG (0.039 mGy/MBQq) and the liver (0.038 mGy/MBq) [19]. With
the exception of the LG, PG and SMG, the average AD to the organs from nine patients is
comparable to the previously reported dose values for these organs in four patients [19]. The
AD to the EL, which accounts for the dose contribution from the LG and the tear film is
comparable to the initial estimate which was equivalent to the photon AD received by the EL
from the brain and the remainder of the body. These results for the EL show that the dose
contribution from the tear film to the EL is negligible. This indicates that even if different
values for the thickness as found in the literature [37] had been used this would not have
affected the results. That the contribution from the tear film can be ignored is not surprising,
but it is nevertheless important to have this validated.

The volume/size that was used in the initial estimation of the dose to the LG [19] was
obtained by measuring the gland size from the patients’ PET images. This over-estimation of
the LG size resulted in a significant under-estimation of the AD to the LG. To correct for
this, patient-specific VOIs were drawn on the CT images and were used to determine the
“true” volume of the LG. The volumes derived from the VOIs drawn on the CT images were
used in the Monte-Carlo model of the LG to determine the S-values needed for the dose
calculations. The average ratio between the “PET size” and the “CT size” volume of the LG
was 13 and is the main contributor to the ratio of 6.9 between the previously reported LG
average AD and the current estimate.

The AD to the PG and SMG calculated using the Monte-Carlo model and the nine-patient
dataset was 3.2 and 2.4 times higher than the previous calculations using the four-patient
dataset of the AD to these glands, respectively. The ICRP 23 [26] determined volumes for
PG and SMG, which were assumed in the initial dose estimates, were 1.1 and 1.5 times
higher for the PG and SMG, respectively, than the CT-derived volumes which were used in
the Monte-Carlo model. The model used patient-specific volumes and also accounted for the
dose contribution from one SG to the other in addition to the glands’ self-dose and the
photon dose contribution from the brain to the glands, and therefore provides a more
accurate estimate of the AD to the SG than the initial dose estimate which used reference
human anatomic data for the SG and surrogate S-values.

The evaluation of 18F-DCFPyL demonstrated favorable dosimetry with significantly lower
doses to most radiosensitive organs compared with 18F-DCFBC. The mean AD to the bone
marrow for 18F-DCFPyL was less than that for 18F-DCFBC (17.0 + 1.0 uGy/MBq).
Similarly, the calculated mean effective dose for 18F-DCFPyL is less than the mean effective
dose for 18F-DCFBC (19.9 1.3 uSv/MBq).

A limitation of this study is the limited ability to correctly estimate the TIA using
measurements obtained using an isotope with a relatively short half-life (18F, half-life 109
min) and over a period of 120 min. This affected the smaller organs more than the larger
ones, since some of the smaller organs were observed to still be in the biological uptake
phase during the last measurement time-point in this study.
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High activity uptake in the kidneys, bladder and SG has also been observed in previous
studies evaluating the 88Ga-PSMA targeted radioligands 58Ga-PSMA-HBED-CC [38],
68Ga-PSMA-1&T [39] and 58Ga-PSMA-617 [40]. Organs with the highest AD of
administered activity from the 68Ga-labeled PSMA-targeted compounds are in general the
urinary bladder wall, kidneys, spleen and liver. A comparison of the dosimetry results
reported here and the dosimetry of %8Ga-PSMA compounds shows that the ADs for 68Ga
compounds are generally higher than the ADs for 18F-DCFPyL for these organs, with the
exception of the liver for 58Ga-PSMA-HBED-CC, the urinary bladder wall for 88Ga-PSMA-
I&T and the liver for %8Ga-PSMA-617. Herrmann et al. [39] found that the AD values for
the SG are lower than those for the spleen. Physiological uptake in the LG and the SG has
been observed in recent radionuclide therapy studies using 1’7Lu-PSMA-1&T [41] and

177 u-DKFZ-PSMA-617 [42]. The kidneys and the LG were found to be the organs
receiving the highest AD, respectively, in these studies. However, the dosimetry calculations
in these studies were based on information extracted from planar whole-body scintigraphy
images, which are less accurate for measuring organ activities than 3D imaging modalities
such as PET.

Conclusion

Dosimetry evaluation ofl8F-DCFPyL in a nine-patient dataset and previously unavailable
Monte-Carlo model-based dose estimates for the EL, LG and SMG for 18F confirmed that
PET imaging with 18F-DCFPyL is feasible and safe. The organs that received the highest
AD were the LG, SMG, kidneys, urinary bladder wall, and PG. These dose-limiting organs
should be taken into account for the evaluation of this compound for possible use in the
treatment of metastatic PCa. The Monte-Carlo models established in this study provided
previously unavailable S-values for dose calculation to nonstandard organs including the EL,
LG, and SG for 18F. These models could be used in future studies to estimate the doses to
these organs from other radioisotopes that may be of interest for both diagnostic and
therapeutic purposes.
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Chemical structure of 18F-DCFPyL
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Fig. 2.

Model representation of the eyeball, eye lens and lacrimal gland
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a lacrimal gland activity
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Fig. 3.

Estimation of the activity flow from the lacrimal gland to the eye surface via the tears: a
time—activity data for the lacrimal glands; b activity flow from the lacrimal gland via the
tears
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Fig. 4.

ngimum intensity projection PET images in a representative patient. The images show
physiological tracer uptake in the salivary glands (upper arrow), lacrimal glands, kidneys,
liver, spleen, small intestine and urinary excretion. Uptake is also seen in a metastatic lesion
in the spine (lower arrow).
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Absorbed Dose per unit AA (mGy/MBq) for '®F-DCFPyL Patients
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Fig. 5.

Absorbed dose per unit administered activity of selected organs for 18F-DCFPyL in nine
patients (LL/lower large intestine, UL/ upper large intestine)
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Time-integrated activity coefficients (TIAC) of selected organs for!8F-DCFPyL in nine patients

Table 1

Organ Mean TIAC [(Bg h)/Bg]  Standard deviation [%]
Adrenals 2.91E-04 0.01
Bone marrow (spine) 4.68E-02 2.35
Brain 5.37E-03 0.10
Gallbladder 1.13E-03 0.05
Heart 2.31E-02 0.62
Heart wall 7.99E-03 0.31
Kidneys 1.89E-01 8.44
Lacrimal glands 4.26E-04 0.02
Lens 3.41E-06 0.00
Liver 2.56E-01 8.07
Lower large intestine 3.71E-03 0.19
Lungs 4.15E-02 1.27
Muscle 3.23E-01 7.53
Pancreas 2.63E-03 0.13
Parotid glands 2.16E-02 1.16
Spleen 1.74E-02 1.19
Stomach 1.42E-02 179
Submandibular glands 9.55E-03 0.42
Testes 1.22E-03 0.08
Thyroid 2.56E-04 0.01
Upper large intestine 2.42E-02 1.10
Urinary bladder contents ~ 1.73E-01 6.78
Small intestine 1.35E-01 7.34
Total body 1.92E00 28.63
Remainder of body 6.16E-01 30.94
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Absorbed doses per unit administered activity of selected organs for 18F-DCFPyL in nine patients

Table 2

Organ Absorbed dose [MGy/MBq]  Standard deviation [%]
Adrenals 3.15E-02 0.81
Brain 2.15E-03 0.05
Breasts 4.36E-03 0.12
Gallbladder wall 1.53E-02 0.21
Heart wall 1.46E-02 031
Kidneys 9.03E-02 3.11
Lacrimal glands 2.42E-01 14.18
Lens 1.19E-03 0.04
Liver 4.22E-02 1.02
Lower large intestine wall ~ 1.18E-02 0.21
Lungs 1.15E-02 0.24
Muscle 6.57E-03 0.09
Osteogenic cells 8.95E-03 0.20
Ovaries 1.13E-02 0.17
Pancreas 2.67E-02 0.94
Parotid glands 8.52E-02 6.52
Red marrow 9.98E-03 0.17
Skin 3.91E-03 0.10
Small intestine 3.50E-02 1.34
Spleen 2.15E-02 0.38
Stomach wall 1.31E-02 0.68
Submandibular glands 9.33E-02 4.92
Testes 9.58E-03 0.26
Thymus 5.41E-03 0.14
Thyroid 9.49E-03 0.26
Upper large intestine wall ~ 2.15E-02 0.47
Urinary bladder wall 8.73E-02 3.20
Uterus 1.36E-02 0.24
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Patient-specific S-values for the eye lens (EL) and the lacrimal gland (LG) for dose calculation

Patient Massof LG[g] Svalue[mGy/MBq h]

EL<«LG LG<«LG
1 0.213 0.416 532.3
2 0.184 0.403 611.1
3 0.262 0.427 437.6
4 0.166 0.407 673.1
5 0.277 0.429 415.1
6 0.175 0.429 4325
7 0.200 0.414 567.7
8 0.157 0.415 713.4
9 0.142 0.410 784.1
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Time-integrated activity coefficients (TIAC) for lacrimal glands (LG) and tears

Table 4

Patient  TIAC [min]
LG Tear film
Based on activity flow  Based on volumeratio
1 8.45E-04 4.73E-07 5.36E-07
2 5.15E-04  2.30E-07 3.77E-07
3 2.70E-04 1.92E-07 1.39E-07
4 4.12E-04  2.30E-07 3.34E-07
5 2.80E-04 1.08E-07 1.37E-07
6 5.56E-04 4.36E-07 4.29-07
7 2.61E-04 1.02E-07 1.77e-07
8 6.17E-04  1.38E-07 3.28E-07
9 0.8E-04 1.03E-07 3.93E-08
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