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Abstract

["*F]F-DPA, a novel translocator protein 18 kDa (TSPO) specific radioligand for imaging
neuroinflammation, has to date been synthesized with low to moderate molar activities
(Am’s). In certain cases, low Ap can skew the estimation of specific binding. The high
proportion of the non-radioactive component can reduce the apparent specific binding by
competitively binding to receptors.

We developed a nucleophilic synthesis of ['*F]F-DPA resulting in high Am (990 £ 150
GBg/umol) and performed in vivo comparison with low Am (9.0 + 2.9 GBq/umol) ['®F]F-
DPA in the same APP/PS1-21 and wild type mice (injected masses: 0.34 + 0.13 pg/kg and
38 £ 15 pg/kg, respectively). The high level of microgliosis in the APP/PS1-21 mouse model
enables good differentiation between diseased and healthy animals and serves better to
distinguish the effect of differing Am on specific binding.

The differing injected masses affect the washout profile and shape of the time-activity curves.
Ratios of standardized uptake values obtained with high and low A, ['*F]F-DPA demonstrate
that there is a 1.5-fold higher uptake of radioactivity in the brains of APP/PS1-21 animals
when imaging is carried out with high A ['F]F-DPA. The differences between APP/PS1-
21 and wild-type animals showed higher significance when high A, was used.

Keywords: APP/PS1-21, fluorine-18, Neuroinflammation, positron emission tomography,
TSPO



INTRODUCTION

Positron emission tomography (PET) is an important diagnostic technique for the
visualization of functional processes in the human body by monitoring the distribution and
accumulation of tracers labelled with a radioactive isotope. In PET, it is the intention to image
a system that is not being perturbed by external factors during the course of the scan. Since
most radiotracers are derived from bioactive or pharmaceutical molecules, it is crucial to
keep the administered mass as low as possible in order to avoid any unwanted
pharmacological effects. At the same time it is essential to inject sufficient amount of
radioactivity to allow for accurate scanning of the subject. Hence a sufficiently high molar
activity (Am, defined as the amount of radioactivity in a certain quantity of tracer) is a crucial
characteristic for the use of a particular radiotracer. Low Am can pose a problem in cases of
low target abundance since there will be competition between the radioactively labelled and
non-radioactive analogues, with the so-called “cold” compound blocking the receptors to
occupancy by the radioactively labelled molecules. In human studies and in cases of high
target abundance, A is not a crucial factor. This is supported, for example, by the continued
use of ['|FJF-DOPA ™ which is produced in relatively low Am by the electrophilic
fluorination approach as well as by the work of Fujimara et al. > which showed no significant
difference between the use of high and ultra-high A [''Clracloplide for imaging the
dopamine D> receptor. Preclinical work in rodents requires administration of radioactivity at
a higher proportion relative to the body weight that clinical studies. Due to this there is a
tendency to push the limit of the injected mass and hence A plays a more critical role in the
imaging of small animals than it does in the imaging of humans.

Fluorine-18, one of the most commonly used radionuclides in PET, has a suitably long half-
life (t» = 109.8 min) to allow for relatively lengthy syntheses and even distribution to PET
centres without an on-site cyclotron. While fluorine is not found in many naturally occurring
bioactive molecules that would be suitable for labelling, nowadays fluorine can be found in
approximately 20% of all the new pharmaceutical compounds coming to the market'>*>). The
increase in recent years of the numbers of fluorine-containing radiopharmaceuticals can be
attributed to the numerous useful properties, such as increased lipophilicity and metabolic
stability, which the fluorine atom can impart to the molecule. The shortcoming of fluorine-



18 for tracer synthesis lies in the possible labelling strategies. While in non-radioactive
chemistry the electrophilic and nucleophilic fluorination methods are complementary
processes that are used indiscriminately, the chemistry of fluorine-18 is dominated by the
latter approach. This can be attributed to the relatively low Am’s obtained by the traditional
cyclotron-methods for the production of electrophilic ['*F]F2 (**Ne(d,a)'®F and *O(p,n)'8F
which lead to Aw’s of 0.1 GBq/umol!® and 1.3 GBg/umol!”, respectively) and the
requirement of specialized equipment for the post-target production synthesis of ['*F]F2 gas
which leads to an Ay, of 55 GBq/umol by the high voltage discharge method [*! and 10.3 +
0.9 GBq/umol by the vacuum UV-photon illumination approach!®.. Unlike the electrophilic
approach, for the nucleophilic labelling method the A, is not well controlled and the reported
Am’s can range from 1 to 10 GBgq/pumol all the way to multi-TBq/umol.

Despite the low A, associated with electrophilic '*F-fluorination, this labelling strategy has
for a long time been the most facile methodology for the '8F-fluorination of electron rich
aromatic rings. As such, it has been used in the synthesis of tracers such as ['*F]EF5 (1%,
[FIFDOPA M, ['®F]CFT [ and most recently ['*F]F-DPA [,

["*F]F-DPA, a relatively new analogue of ['®F]DPA-714, was produced for preclinical
evaluation by an electrophilic '®F-fluorination approach using post-target produced ['*F]F.-
derived ['®F]Selectfluor bis(triflate) with An’s of 7.8 + 0.5 GBg/umol. It has been shown to
be more stable with respect to metabolism thanks to its labelling position directly on the
aromatic ring!'?!, and its specificity for the target was confirmed by pretreatment with
PK 11195 1314 Due to the favourable characteristics of ['*F]F-DPA, much attention has been
devoted to the development of a nucleophilic synthesis [1%!>16] Nevertheless, the A of this
promising new 18 kDa translocator protein (TSPO)-specific tracer has to date been
approximately 10-fold lower than the routinely used ['F]JDPA-714"2! which is also
synthesized by a nucleophilic approach.

Reported herein is the synthesis of high A, ['*F]F-DPA by a copper-mediated nucleophilic
8F_fluorination methodology which has been developed by modifying previously reported
procedures U713 The transgenic (TG) APP/PS1-21 mouse model of Alzheimer’s disease
(AD), which was previously studied using ['’F]DPA-714 "1 and ['8F]F-DPA,'*! has been
employed together with wild type (WT) mice to evaluate the efficacy of high Am ['*F]F-DPA



for the detection of TSPO-overexpression. Most importantly, the in vivo behaviour of high
Am ['®F]F-DPA, produced by the nucleophilic route, has been directly compared to that of
the lower A ['®F]F-DPA, produced by the electrophilic labelling method. This was achieved
by imaging the same animals with ['*F]F-DPA made by both of the synthesis routes, with the
premise that the differing Am’s and injected masses will have a pronounced effect on the
tracer uptake and kinetics.



MATERIALS AND METHODS

All organic solvents were HPLC-grade and purchased from Sigma-Aldrich (Steinheim,
Germany). Potassium carbonate, potassium oxalate, dimethyl acetamide and
Tetrakis(pyridine)copper(Il) triflate were also purchased from Sigma-Aldrich. Kryptofix 222
(4,7,13,16,21,24-hexaoxa-1,10-diazabicyclo[8.8.8]hexacosane) and sodium dihydrogen
phosphate were purchased from Merck KGaA (Darmstadt, Germany). Ammonium acetate
was bought from Alfa Aesar (Karlsruhe, Germany). Ethanol, saline (0.9% aq. NaCl) and
phosphate buffer (0.1 M aq. Na3PO4) for formulation were purchased from Berner Oy
(Helsinki, Finland), B. Braun Medical Oy (Helsinki, Finland) and Turku University Hospital
Pharmacy (Turku, Finland) respectively. Oxygen-18-enriched Hyox water, for fluorine-18-
production, was purchased from Rotem Industries Ltd. (Arava, Israel). All gases were
supplied by AGA, Linde group (Espoo, Finland).

For the product of the nucleophilic fluorination reaction, numerous preparative HPLC
systems were tested, of these, the systems that provided the best separation are described
below.

HPLC system A for purification, consisted of a Merck Hitachi L-6200 pump with a L-7400
UV detector and a Nal(TI) scintillator detector or a Jasco PU-2089 pump and a UV detector.
The column used was a Waters X-Terra Prep RP18 (7 um, 7.8 x 300 mm) column (Waters
Corporation, Milford MA, USA) and the eluent system: 0 to 5 min; 100% aqueous:
CH3CO2NH4 (0.1 M, pH 8.5), 5 to 55 min; 0 to 22% organic: CH3CN, 55 min onwards;
isocratic eluent system 78% aqueous and 22% organic. The flowrate was 6 mL/min during
the whole method. Using these conditions, ['*F]JF-DPA had a retention time of 115 min.

HPLC system B for analysis, consisted of a Merck Hitachi LaChrom 7000 system with
Merck Hitachi D-7000 HPLC System Manager software (version 3.1.1), or a VWR Hitachi
LaChrom Elite system with EXChrom Elite Client/Server software (version 3.1.6). Analyses
were carried out with a wavelength of 254 nm and the radioactivity was detected with a
Nal(TI) scintillator detector. The system employed a Merck Chromolith Performance RP-
18e (10 um, 4.6 x 100 mm) column (Merck KGaA, Darmstadt, Germany) with an eluent
system consisting of 0 to 5 min 100% aq. NaH>PO4(0.025 M, pH 3.5), 5 to 25 min 0 to 22%



CH3CN, 25 min onwards 22% CH3CN and a flowrate of 2 mL/min. Using these conditions,
["*F]F-DPA showed a retention time of 64.2 min.

HPLC purification and analysis of ['*F]F-DPAg was performed according to previously
described procedure!'?),

Fluorine-18 was produced using the previously described procedures!'?!.

Nucleophilic '¥F-fluorination procedure

Aqueous '®F-fluoride from the cyclotron-target was added to a reaction vessel containing
Kryptofix 222 [6.2 + 0.2 mg (16.2 + 0.4 pumol)] in CH3CN (100 pL) and K>CO3 (20 umol).
CH3CN (0.5 mL) was then added and azeotropic distillation was carried out for 8 min at a
temperature of 100°C under a helium flow. Two further additions of CH3CN (2 x 0.5 mL)
were made, each followed by a 5-min evaporation.

On cooling, Cu(OTt)2(pyr)4 [14.3 2.0 mg (21.1 £ 0.3 umol)] in CH3CN (0.5 mL) was added
to the dry Kryptofix 222/K*["®F]F~ complex and the reaction mixture was stirred at room
temperature for 10 min. Following this, the solvent was evaporated and the precursor, 4.7 £
0.3 mg (7.5+ 0.5 pmol), in DMA (0.5 mL) was added to the reaction mixture, and the reaction
mixture was heated under reflux for 10-min. After the reaction, half of the solvent was
evaporated and the remaining reaction mixture was diluted with aqueous CH3CO>NH4 (0.1
M, pH 8.5, 1.5 mL) and purified using HPLC system A.

After preparative HPLC, the fraction containing the product was collected, diluted with water
(25 mL), and passed over a Waters Sep-Pak Light tC18 cartridge (Waters Corporation,
Milford, MA, USA), thereby trapping the radioligand. The cartridge was then washed with
water (25 mL). ['8F]F-DPA was finally eluted using ethanol (200 pL) and further diluted
with 0.1 M phosphate buffer to give a 10% ethanolic solution, suitable for intravenous
injection.

Electrophilic synthesis of [*éF]F-DPA

The electrophilic syntheses of ['*F]F-DPA were performed according to previously described
procedures (Figure 1) ['2!,
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Figure 1. Synthesis of [*®F]JF-DPA from the stannylated precursor by copper-mediated
nucleophilic [*®F]fluorination and electrophilic [*®F]fluorination using post-target produced
[*8F]F derived [*®F]Selectfluor bis(triflate).

Animals and ethical statement

This study was performed on 9-month-old TG APP/PS1-21 AD-model mice (TG, n= 3, two
males and one female) and WT mice (n = 3, one male and two females). The AB42 driven
cerebral amyloidosis starts at 6 to 8 weeks.””) B immunoreactive plaques develop
progressively in the neocortex and hippocampus (HIPP) and are associated with dystrophic
neurites and gliosis™®. APP/PS1-21 mice were originally provided by KOESLER
(Rottenburg, Germany) and were further bred in the Central Animal Laboratory of University
of Turku with C57BL/6Cn mice. The guidelines of the International Council of Laboratory
Animal Science were followed with regard to animal care. All animals were group-housed
under standard conditions (temperature 21 £ 3 °C, humidity 55 £+ 15%, lights on from 6:00
a.m. until 6:00 p.m.) at the Central Animal Laboratory, University of Turku and had ad
libitum access to soy-free chow (RM3 (E) soya-free, 801710, Special Diets Service) and tap
water.



The study was performed in accordance with the ARRIVE guidelines and was approved by
the Animal Experiment Board of the Province of Southern Finland (license numbers:
ESAVI/4660/04.10.07/2016).

In vivo PET/computed tomography imaging and analysis

For in vivo comparison, PET imaging was performed on TG (n = 3, two males and one
female, weight: 26.5 = 3.1 g) and WT mice (n = 3, one male and two females, weight: 38.1
+ 1.7 g) which were imaged with ['®F]F-DPAE and ['®F]F-DPAN a week apart. On the first
day the mice were imaged using ['*F]F-DPAE (6.81 + 0.08 MBq, 38 + 15 ng/kg, Am at time
of injection was 2.25 + 0.96 GBq/umol). A week later, on the second day of imaging, ['*F]F-
DPAN (6.96 = 0.23 MBq, 0.34 + 0.13 pg/kg, Am at time of injection was 260 + 110
GBg/umol) was used.

Imaging was carried out using the Inveon multimodality PET/computed tomography scanner
(Siemens Medical Solutions, Knoxville, TN, USA), this together with the subsequent image
analysis was carried out according to the previously described procedures!!?. Standardized
volumes of interest (VOIs) were placed in the parietotemporal cortex (PTC), HIPP, and
whole brain (WB) with Inveon Research Workplace 3.0 (Siemens Medical Solutions) using
the MRI template as anatomic reference (McKnight Brain Institute, MRM NAt Mouse Brain
Database. Mouse MRI brain template. http://brainatlas.mbi.ufl.edu/Database/ (2005,
accessed 17 May 2013)).

Standardized uptake values (SUVs) were calculated as the ratio of the tissue radioactivity
concentration (Bq/mL) and the injected activity (Bq) (decay corrected to the same time)
divided by the body weight (g).

Ex vivo brain autoradiography

Following the in vivo studies using ['*F]F-DPAN, while still under deep anaesthesia, the mice
were sacrificed by cardiac puncture. Transcardial perfusion with saline was conducted
rapidly in order to eliminate blood from the brain. Once the brain was removed, coronal brain
sections of 20 pm were prepared, scanned and analysed as previously described 131, Regions
of interest (ROIs) were drawn on the PTC, HIPP as well as the frontal cortex (FC) striatum,



thalamus and hypothalamus (HYP). The ROIs were calculated as photostimulated
intensity/area — background (PSL/mm?) and presented as ROI/HYP ratios. The HYP was
used as the reference region for ex vivo autoradiography since it has previously been
demonstrated that it is relatively clear of pathology and hence shows low tracer uptake in this

particular model of disease 3],

Radiometabolite analyses of [*3F]F-DPAN

For radiometabolite analysis of ['*F]JF-DPAW, the blood and brain samples were taken from
the same mice used in the imaging studies. The preparation of samples and thin-layer

chromatographic (TLC) analysis was carried out according to previously published methods
[12]

Statistical methods

Data are given as mean + standard deviation. Differences between the averaged SUVs for
TG and WT animals were tested using the two-tailed unpaired t-test. In the case of the ex
vivo autoradiography ratios, the differences were tested between ROI/HYP ratios for TG and
WT animals when they were imaged with either high or low A ['®F]F-DPA as well as
between the ROI/HYP for TG animals when imaging was carried out with high and low An,
["*F]F-DPA, and likewise for WT animals. Differences were considered significant if the P
value was less than 0.05. All statistical analyses were performed using the Graph-Pad Prism
program (version 6.04; GraphPad Software).

10



RESULTS

Radiochemistry

These results from the electrophilic syntheses, 15.9 + 4.3 % radiochemical yield (decay
corrected to end of bombardment (EOB) and calculated from ['8F]Selectfluor bis(triflate))
and an A, of 9.0 = 2.9 GBg/umol, are on par with those reported previously [

The initially attempted, one-pot nucleophilic fluorination labelling reaction yielded none of
the ['8F]F-DPA product. The product was however successfully synthesised when the
['®F]fluoride was premixed with copper triflate in CH3CN and the solvent was changed to
DMA for the reaction to produce ['*F]F-DPA (Fig. 1). By this procedure, ['*F]F-DPAN was
obtained in 11.4 £+ 1.0 % radiochemical yield (determined by radioHPLC) with A, of 990 +
150 GBg/umol (decay corrected to EOB).

In Vivo

The time-activity curves (TACs) for the PTC, HIPP and WB (Figure 2) show that ['®F]F-
DPAE has a sharp initial uptake peak and fast subsequent wash out. The initial uptake of high
Am ["®F]JF-DPAN reaches a similar level as ["®F]F-DPAg, for TG and WT animals
respectively. However both the initial uptake and subsequent washout of the radionuclide are
slower for the high A, ['*F]F-DPAN. This difference between ['*F]F-DPAx and ['®F]F-DPAg
is apparent in both the TG as well as WT animals.

11
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Figure 2. Time—activity curves derived from the parietotemporal cortex, hippocampus and
whole brain VOIs for TG and WT mice at 9 months obtained using [*®F]F-DPAx and [*®F]F-
DPAEg (n=3 per group). * are used to denote the level of significance between WT and TG
for SUVs averaged for the 20- to 40-min and 40- to 60-min time intervals
(*P<0.05,**P<0.01, ***P <0.001).

Whereas the ['®F]F-DPAE TAC reaches an approximate plateau at around 20 to 40 min post
injection, the ['®F]F-DPAn does not reach a similar plateau even by the end of the 60-min
scan. Nevertheless, when using [\®F]F-DPAW, significant differences were detected between
the TG and WT in all of the brain areas studied already during the 20 to 40 min window after
injection. With ["F]F-DPAgE differences between TG and WT were only found to be
significant in the PTC and HIPP. Regardless of the A of the tracer used, when present, the
differences between the TACs of TG and WT animals represented more significant
differences when they were averaged for the 20 to 40 min period compared to the 40 to 60
min interval.

Ex Vivo

12



The animals were imaged in vivo with both tracers, and they were sacrificed for brain
autoradiography after they were imaged with ['®F]F-DPAx. For the comparison, the brain
ROI/HYP autoradiography obtained with the high A ['*F]F-DPAN was compared with the
data previously obtained using ['®F]F-DPAE ['*). With the exception of the FC, there are no
significant differences between the ROI/HYP ratios of TG mice. Highly significant
differences can be seen between WT and TG animals, in all the brain regions studied, when
they are imaged with either ['*F]F-DPAn or ["*F]F-DPAE (Figure 3).
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Figure 3. Ex vivo brain autoradiography ratios of 9 month TG and WT animals obtained with
high and low Anm [*8F]F-DPA (n=3-5). The animals were sacrificed after a 60-min PET scan
was carried out, autoradiography imaging was performed immediately thereafter. The results
are presented as ROl to HYP ratios the FC, PTC, STR, HIPP and THL. *P<0.05,
***AP <0.01, ***P <0.001. HYP: hypothalamus; FC: frontal cortex; PTC: parietotemporal
cortex; STR: striatum; HIPP: hippocampus; THL.: thalamus.

In all of the brain regions studied, there is no significant difference between the data of the
WT animals obtained using ['®F]F-DPA produced by either approach.
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RadioTLC metabolite analysis

RadioTLC analysis of brain homogenate showed that, at the end of the scan, more than 99%
of the remaining activity could be attributed to the unchanged ['®F]F-DPAn. In the plasma
the unchanged ['®F]F-DPAn accounted for 76.5 + 2.4% of the remaining activity 60 min after
injection. These findings are in line with those previously reported for radioTLC analyses of
brain homogenate and plasma from mice injected with ['*F]F-DPAg 3], In this previous
study, the unchanged tracer accounted for 99% and 70% of the remaining radioactivity in the
brain and plasma, respectively, at 60 min after injection.

DISCUSSION

Initial nucleophilic syntheses of [!®F]F-DPAn were attempted as one step reactions
employing either MeCN or DMA as the reaction. However, neither of these reactions
afforded the desired ['®F]F-DPA product. Premixing the ['®*F]fluoride with copper (1I) triflate
in acetonitrile for 10 min, evaporating the acetonitrile and subsequently performing the
labelling reaction on the stannyl in DMA yielded the desired ['®F]F-DPAn. As previously
hypothesized and investigated by Gamache et al. ['® acetonitrile plays a critical role in
mediating the reaction, most likely by stabilizing a ['*F]JCuF(OT{) intermediate through
ligation. In contrast to the work of Gamache et al. the subsequent labelling reaction did not
proceed when using acetonitrile as the reaction solvent, however, when DMA, which allowed
for a higher reaction temperature, was used, the product was obtained in 11.4 + 1.0 %
radiochemical yield (determined by radioHPLC).

As expected, the in vivo TACs (Figure 2) show that there is significantly higher tracer binding
and retention in the brains of TG mice compared to the WT controls. A distinct difference
can be seen between the shapes of the TACs when the tracer was synthesised by either the
nucleophilic or electrophilic approach. Since the amount of radioactivity administered is
essentially same (approximately 6.9 MBq), we can conclude that this derives from the
respective Am’s and injected masses of the ['®F]F-DPA which, due to the different labelling
approaches, vary by more than a factor of 100. The ['®F]F-DPAE contains a relatively high
quantity of non-radioactive F-DPA, hence the washout profile is similar to that observed for
other TSPO-specific low An tracers such as ['*F]PK 14105 (Am = 7.4 GBq/umol at EOB) %],

14



for studies when the animal is pretreated with a competitively binding ligand 1232%252] or

when the non-radioactively labelled ligand is co-injected with the tracer 2?7281, The non-
radioactive F-DPA present in the ['®F]F-DPAE competitively binds to and occupies a large
proportion of the TSPO. In the case of ['*F]F-DPAN, the injected mass is very low by
comparison and hence a higher proportion of the radioactively labelled ['*F]F-DPA can bind
to TSPO. The high initial binding is hence followed by the typical washout ['*! of a high A,
TSPO tracer. In the previously reported study employing ['*F]F-DPA produced by a
nucleophilic route from an iodonium ylide !4, the TACs (for the WB) had a shape that
resembled something in between the TACs reported here for ['*F]JF-DPAy and ['*F]F-DPAE.
This results from the fact that the Ay was approximately 100 GBq/umol. This An, and by
extension the injected mass, is around 10 times higher than that of ['*F]F-DPAE, and 10 times
lower than that of ['®F]F-DPAN. This comparison further lends weight to the hypothesis that
the washout profile of the radioactivity is highly dependent on the amount of cold compound
that is co-administered.

The significances of the differences between SUVs of WT and TG animals averaged over
the different time intervals (20 — 40 and 40 — 60 min) in the various brain regions are also
shown in Figure 2. These demonstrate that there are significant differences in ['*F]F-DPA
uptake between TG and WT animals in all of the brain regions studied, with the exception of
the WB when imaging was carried out with ['®F]F-DPAg. When significant, the differences
between the averaged SUVs for TG and WT mice show greater significance during the 20 to
40 min interval and when imaging was carried out with ['*F]F-DPA.

Figure 4 shows the plots of the ['®F]F-DPAN/['®F]F-DPAg SUV ratios of cortical,
hippocampal and WB SUVs for TG and WT animals. Those for the TG animals demonstrate
that after the differing initial uptakes, an equilibrium is reached where the ['*F]F-DPAx has
a 1.5-fold higher uptake than the ['F]F-DPAE. A ratio greater that 1 is to be expected given
the presence of specific uptake and the relative specific activities of the tracers. This higher
uptake of radioactivity can also be seen in Figure 3. Although both ['®F]F-DPAN and ['®F]F-
DPAE give highly significant differences between ROI/HYP ratios of TG and WT animals,
inspection of these differences shows that in several brain regions, such as FC, PTC and
HIPP, the difference is greater for ['*F]F-DPAN.

15
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Figure 4. Ratios between [®F]F-DPAN and [*®F]F-DPAg SUVs for TG and WT animals
presented as a function of time. TG: transgenic; WT: wild type; SUV: standardized uptake
value.

The lack of specific binding in WT animals leads to higher peak uptake of both ['*F]F-DPAx
and ['®F]F-DPAE compared to TG animals. However, due to the different injected masses,
namely, the large amount of cold compound in the ['*F]F-DPAE, the ['®F]F-DPAE activity in
WT animals quickly drops, but the ['*F]F-DPAy activity decreases at a much slower rate.
This difference in kinetics results in the ['®F]F-DPAN/['*F]F-DPAE SUV ratio graphs (Figure
4) initially peaking at around 1.5 but then decreasing to approximately 1. The final ratio of
around 1 for the ["®F]F-DPAN/['®F]F-DPAE SUV of WT animals indicates that once an
equilibrium has been reached there is no difference between the uptake of [ '®F]F-DPAx and
["F]F-DPAE in WT animals. This observation is further corroborated by the ex vivo
autoradiography ROI/HYP ratios, which are on approximately the same level for WT animals
when imaging is performed with either ['3F]F-DPAN or ['®F]F-DPAE.

In the case of the autoradiography ratios the HYP was used as a reference region, since, as
previously reported [°], it is a region that is relatively free from pathology in the APP/PS1-
21 mouse model. However, due to the close proximity of the HYP to the pituitary gland, the
HYP cannot be used as a reference region for in vivo data 3. Due to the higher sensitivity
of the autoradiography imaging modality compared to in vivo PET and the use of a reference
region, significant differences could be seen between TG and WT animals, in all the brain
regions, when they are imaged with either ['*F]JF-DPAN or ['®F]F-DPAE.
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CONCLUSIONS

Low Am ['®F]F-DPAE was previously shown to be able to detect low level inflammation in
the APP/PS1-21 mouse model of AD ], The high A, ['®F]F-DPAN, presented herein, allows
for a lower injected mass which in turn improves the ability to detect differences between
healthy and diseased animals.

The comparison of the tracer product from the two different labelling strategies in the same
animals demonstrated that the differing injected masses (38 £ 15 vs 0.34 + 0.13 pg/kg),
resulting from the two labelling methodologies, have a pronounced effect on the washout
profile and the shape on the TACs. The high Am (Am =990 £+ 150 GBg/umol, decay corrected
to EOB) allows for a low injected mass (0.34 + 0.13 pg/kg) which results in a lower “self-
blocking” of the target by the non-radioactive portion of the tracer. Hence there is a higher
binding of the radioactive F-DPA in the brains of TG animals. Nevertheless, the low Am
["F]F-DPAE (Am = 9.0 + 2.9 GBq/umol, decay corrected to EOB) can still be used to detect
significant differences between TG APP/PS1-21 and WT animals. However, in the case of
diseases where the changes are more subtle use of the high Ay, ['*F]F-DPAN would be more
favourable.
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FIGURE LEGENDS

Figure 1. Synthesis of ['*F]F-DPA from the stannylated precursor by copper-mediated
nucleophilic ['®*F]fluorination and electrophilic [!®F]fluorination using post-target produced
["®F]F2 derived ['®F]Selectfluor bis(triflate).

Figure 2. Time-activity curves derived from the parietotemporal cortex, hippocampus and
whole brain VOIs for TG and WT mice at 9 mo obtained using ['*F]F-DPAx and ['*F]F-
DPAE (n = 3 per group). * are used to denote the level of significance between WT and TG
for SUVs averaged for the 20-40 and 40-60 min time intervals (* p < 0.05,%* p <0.01, ***
p <0.001)

Figure 3. Ex vivo brain autoradiography ratios of 9 mo TG and WT animals obtained with
high and low A, ['®F]F-DPA (n=3 — 5). The animals were sacrificed after a 60-minute PET
scan was carried out, autoradiography imaging was performed immediately thereafter. The
results are presented as ROI to hypothalamus (HYP) ratios the frontal cortex (FC),
parietotemporal cortex (PTC), striatum (STR), hippocampus (HIPP) and thalamus (THL). *
P <0.05, *** P <0.01, *** P <0.001.

Figure 4. Ratios between ['’F]F-DPAN and ['®F]F-DPAg SUVs for TG and WT animals
presented as a function of time.
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