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A PET study in healthy subjects of brain
exposure of 11C-labelled osimertinib –
A drug intended for treatment of brain
metastases in non-small cell lung cancer
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Abstract

Osimertinib is a tyrosine kinase inhibitor (TKI) of the mutated epidermal growth factor receptor (EGFRm) with

observed efficacy in patients with brain metastases. Brain exposure and drug distribution in tumor regions are important

criteria for evaluation and confirmation of CNS efficacy. The aim of this PET study was therefore to determine brain

distribution and exposure of 11C-labelled osimertinib administered intravenously in subjects with an intact blood–brain

barrier. Eight male healthy subjects (age 52� 8 years) underwent one PET measurement with 11C-osimertinib.

The pharmacokinetic parameters Cmax (brain) (standardized uptake value), Tmax (brain) and AUC0–90 min brain/blood ratio were

calculated. The outcome measure for 11C-osimertinib brain exposure was the total distribution volume (VT).
11C-osimertinib distributed rapidly to the brain, with higher uptake in grey than in white matter. Mean Cmax, Tmax and

AUC0–90 min brain/blood ratio were 1.5 (range 1–1.8), 13 min (range 5–30 min), and 3.8 (range 3.3–4.1). Whole brain and

white matter VTwere 14 mL�cm�3 (range 11–18) and 7 mL�cm�3 (range 5–12). This study in healthy volunteers shows

that 11C-osimertinib penetrates the intact blood–brain barrier. The approach used further illustrates the role of molecu-

lar imaging in facilitating the development of novel drugs for the treatment of malignancies affecting the brain.
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Introduction

Lung cancer has long been the most common cause of
death from cancer in the world. Of all lung cancers,
non-small cell lung cancer (NSCLC) is the most
common and represents 80% to 85% of all cases. At
time of diagnosis, approximately 70% of patients with
NSCLC already have locally advanced or metastatic
disease not amenable to surgical resection.1

During the past decade, the understanding of the
critical role of the epidermal growth factor receptor
(EGFR) pathway and subsequent development of
EGFR-targeted tyrosine kinase inhibitors (EGFR-
TKI) have led to significant advancements in the
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treatment of NSCLC. EGFR-TKIs are now the estab-
lished first line therapy in patients with NSCLC having
sensitizing mutations in EGFR (EGFRm), the most
common of which are L858R and deletions in exon
19 [Ex19del].2,3 Selective inhibition of EGFR-TKI has
demonstrated objective response in approximately 70%
of patients with advanced NSCLC harboring the sensi-
tivity mutations.

The two major problems in NSCLC are that albeit an
initial response to first or second generation EGFR-
TKIs, patients subsequently develop resistance to ther-
apy, with a median time to progression of �10 months.4

In about 30–40% of cases, patients also develop brain
metastases during treatment with EGFR-TKIs.5–9 In
approximately 50% of those initially responsive to first
or second generation EGFR-TKI patients, disease pro-
gression is associated with the emergence of a secondary
EGFR mutation, T790M in exon 20 of the EGFR that
confers resistance to therapy.10

Osimertinib is a potent, oral and irreversible third-
generation EGFR-TKI that has shown to provide
clinical benefit to patients with advanced NSCLC har-
boring the single sensitivity mutations as well as the
resistance mutation following prior therapy with first
or second generation EGFR-TKIs.11,12 Osimertinib
has shown efficacy superior to that of first generation
EGFR-TKIs (erlotinib and gefitinib) in the first-line
treatment of EGFR mutation-positive advanced
NSCLC (median PFS of 18.9 months compared to
10 months with erlotinib/gefitinib) and also a reduced
risk of metastases.4,13,14 Importantly, a number of clin-
ical reports has described that osimertinib can provide
rapid and sustained effect on brain metastases in indi-
vidual cases13,15–17 and reduced risk of CNS progres-
sion compared with standard EGFR-TKIs.18 Thus,
further understanding of the pharmacological proper-
ties of osimertinib that enable clinical efficacy for the
treatment of CNS metastases is warranted.

In experimental animals, osimertinib has demon-
strated higher brain exposure than gefitinib or erlotinib
at clinically relevant doses and has, moreover, been
found to induce sustained tumor regression in an
EGFR mutation-positive PC9 (exon 19 deletion)
mouse brain metastases model.19 PET studies per-
formed in non-human primates using 11C-osimertinib
(N-(2-((2-(dimethylamino)ethyl)(methyl)amino)-4-11C-
methoxy-5-(4-(1-methyl-1H-indol-3-yl)pyrimidin-2-yla-
mino)phenyl)acrylamide) have also shown brain
exposure at the level of established CNS-drugs.19,20

This paradigm, applied to human subjects, might pro-
vide important data to further evaluate the effect of
osimertinib in patients with brain metastases including
those with leptomeningeal metastases.

The aim of the present study was to examine the
blood–brain barrier (BBB) penetration, distribution

and brain exposure of 11C-osimertinib in healthy
human subjects who have an intact BBB. For this pur-
pose, 11C-osimertinib was administered intravenously
in microdoses (1.1–1.4 lg) to eight male subjects. The
exposure and regional distribution of 11C-osimertinib
in brain was measured with a high-resolution PET
system and quantified using standard pharmacokinetic
parameters as well as a kinetic analysis with compart-
mental modeling.

Methods

Subjects

Eight healthy male subjects (mean age 52 years, range
44–62 years) participated in the study. The subjects were
recruited through advertisement in a local newspaper.
They were healthy according to medical history, phys-
ical examination, ECG, vital signs, routine blood
laboratory health screen and urine test for drug abuse.
All subjects had normal collateral circulation between
radial and ulnar arteries in at least one hand assessed
with the Allen’s test. No anatomical brain abnormalities
were detected by magnetic resonance imaging (MRI).
The study was approved by the Ethical Committee of
the Stockholm region, by the Radiation Safety
Committee of the Karolinska University Hospital, and
by the Medical Products Agency in Sweden (Trial regis-
tration: Clinical trial EudraCT no. 2016-004160-19).
All procedures performed in studies involving human
participants were in accordance with the ethical stand-
ards of the institutional and/or national research com-
mittee and with the 1964 Helsinki declaration and its
later amendments or comparable ethical standards.
Written informed consent was obtained from all sub-
jects who participated in the study.

Magnetic resonance imaging

MRI scans were performed with a GE DISCOVERY
MR750 system (General Electric, USA). The MR
protocol included T2-weighted and FLAIR sequences
used for clinical evaluation and exclusion of pathology.
The third T1-weighted sequence was used for delinea-
tion of anatomically defined brain regions of interests
(ROIs). The T1-weighted sequence was a 3D FSPGR
BRAVO with the following parameters: TR: 8.1ms,
TE: 3.2ms, FOV: 256mm, Matrix: 256� 256, Slice
thickness: 1.0mm, Pixel size: 1mm� 1mm, Flip
angle: 12, Prep Time: 450ms, NEX: 1.

PET experimental procedures

Individualized plaster helmets were made for each sub-
ject and used with a head fixation system. The subject
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was placed recumbent with his head in the PET system.
A cannula was inserted into the left or right cubital vein
and another cannula into the radial artery on the oppos-
ite side. A sterile physiological phosphate buffer (pH7.4)
solution containing 11C-osimertinib was injected as a
bolus within 10 s into the antecubital vein. The cannula
was then immediately flushed with 10ml saline.

PET measurements were performed with a high-
resolution research tomograph (HRRT) system
(Siemens Medical Imaging). List mode data were
acquired for 93min and reconstructed into frames of
increasing duration (9� 10 s, 2� 15 s, 3� 20 s, 4� 30 s,
4� 1min, 4� 3min, 12� 6min) using the ordinary
Poisson-3D-ordered subset expectation maximization
algorithm, with 10 iterations and 16 subsets including
modelling of the point spread function. The corres-
ponding in-plane resolution with ordinary Poisson-
3D-ordered subset expectation maximization point
spread function was 1.5mm in the centre of the field
of view and 2.4mm at 10-cm off-centre directions.21

Attenuation correction was acquired with a 6-min
transmission measurement using a single 137Cs source.

Arterial blood sampling was performed automatic-
ally using a blood sampling system (ABSS, Allogg,
Sweden) for the first 10min and manually thereafter.
Region-of-interest analysis was done using the auto-
mated anatomical labeling template.

Radiolabelling of osimertinib

No-carrier-added 11C–CH4 was produced using
16.5MeV protons in the 14N(p,a)11C nuclear reaction
on a mixture of nitrogen and hydrogen gas (10%
hydrogen). 11C–CH4 was converted to 11C–CH3I by
radical iodination in a gas-phase recirculation system
and swept in a stream of helium through a heated glass
column containing silver triflate impregnated on graph-
pac to produce 11C–CH3OTf. The radiolabeling agent
was bubbled through a solution of precursor
(AZ13774738, 0.6–1.0mg) and aqueous sodium
hydroxide (0.5M, 5 mL) in acetone (400mL) at room
temperature. After 3min, the reaction mixture was
diluted with mobile phase and purified by semi-
preparative HPLC using a reversed-phase C-18
column (ACE-C18, 5 mm, 7.8� 300mm, Waters) with
MeCN/ammonium formate 45:55 (v/v) and sodium
ascorbate (0.5 g/L) as eluent at 6mL/min. The column
outlet was connected with an UV absorbance detector
(�¼ 254 nm) in series with a detector for radioactivity.
The purified product was diluted in sterile water
(50mL) containing sodium ascorbate (1mg/mL) and
was subsequently loaded on to an Oasis� HLB 1cc cart-
ridge (Waters) previously conditioned with ethanol
(10mL) and sterile water containing sodium ascorbate
(10mL, 1mg/mL). After trapping the product,

the cartridge was rinsed with sterile water containing
sodium ascorbate (8mL, 1mg/mL) and 11C-osimertinib
was then eluted with 30% ethanol in propylene glycol
(3mL) into 12ml phosphate-buffered saline (12mL;
pH7.4) and sodium ascorbate (100mg). The solution
was filtered through a Millex-GV filter unit (0.22 lm)
(Millipore, Billerica, MA, USA).

The radiochemical purity was >99%. The mean
and standard deviation of the administered mass of
11C-osimertinib was 1.26� 0.12lg (range 1.1 to 1.4lg).
The mean administered radioactivity was 347� 51MBq
(range 285 to 435MBq) and the mean molar activity at
time of injection was 141� 23GBq/lmol (range 127 to
182GBq/lmol).

Radiometabolite analysis

The unchanged fraction 11C-osimertinib and its radio-
active metabolites in human plasma were measured
using a protein precipitation sample preparation tech-
nique in combination with a reversed-phase radio-
HPLC method. The blood samples (2mL) were taken
2, 6, 10, 20 and 30min after injection of 11C-osimertinib
and plasma (0.7mL) was separated from blood by cen-
trifuging at 6000g for 2min. The obtained plasma was
mixed with 0.98mL of acetonitrile and centrifuged at
2000g for 4min and the supernatant was diluted with
2mL water and injected into an on-line radio-HPLC
system to determine the fraction. The amount of radio-
activity in blood, in plasma and left in precipitate was
measured separately with a NaI(Tl) well counter
(PerkinElmer 2480 Wizard2TM, Waltham, MA, USA).

An Agilent 1200 series HPLC instrument with a
manual injection valve (7725i, Rheodyne), 5.0ml loop
and a radiation detector (Oyokoken, S-2493Z) housed
in a shield of 50mm thick lead was used for metabolite
measurements (the accumulation time of radiation
detector was 10 s). Data collection and control of the
LC system were performed using chromatographic
software (ChemStation Rev. B.04.03; Agilent).
Chromatographic separation was performed with an
ACE 5C18-HL column, (250mm� 10mm I.D) by gradi-
ent elution. Acetonitrile (A) and 10mM ammonium
format (B) were used as the mobile phase at 5.0mL/min,
according to the following program: 0�3.0min, (A/B)
60:40! 80:20 v/v; 3.0�5.0min, (A/B) 80:20 v/v;
5.1�6.0min, (A/B) 90:10 v/v. The area of each obtained
peak in the radiochromatogram was expressed as a per-
centage of the sum of the areas of all detected radio-
active peaks (with decay correction).

Calculations

Several descriptive pharmacokinetic parameters were
calculated. These include Cmax (brain), Tmax (brain) and
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AUC0–90min, brain/blood ratio. In addition, the standard
uptake value (SUV¼ [kBq � cm�3/(MBq injected/body
weight]) and the percentage of the injected dose (ID%)
in brain at Tmax were calculated.

Moreover, a quantitative analysis of 11C-osimertinib
brain exposure was performed using two-tissue (2T)
and one-tissue (1T) compartment models (CM) for
reversible radioligand binding, as well as using the
2TCM for irreversible radioligand binding, i.e. the
rate constant k4 was set to zero (Supplementary
Figure S1 and Table S1).22 For that purpose, the arter-
ial plasma curve was corrected for radioactive metab-
olites and used as input function. Correction for
radioactive metabolites was performed using a popula-
tion-based approach. The individual data of the frac-
tion of parent radioligand in the plasma were fitted in a
hierarchical Bayesian framework with individual and
population level parameters, with weakly informative
priors, to ensure consistency across individual fitted
and extrapolated curves.23 The software used for fitting
was CmdStan.24,25 In this framework, the parent frac-
tion data were described by an empirical model curve
consisting of a linear mixture of the Hill and Richards
equations.26 Blood volume correction was performed
assuming a blood volume fraction of 5%. The primary
outcome measure of the compartment analysis was the
total distribution volume (VT), which is the ratio at
steady state between the concentration of the radioli-
gand in brain and the concentration of the radioligand
in plasma. The compartment analyses were performed
using PMOD v 3.2. The Akaike information criterion27

and F statistics were used to identify the statistically
preferred model configuration.

Results

All eight subjects participated in the study according to
the protocol. There were no adverse or clinically detect-
able pharmacologic effects in any of the eight subjects.
One subject experienced an episode of vaso-vagal
reaction after placement and removal of the arterial
cannula. No significant changes in vital signs were

otherwise observed. For technical reasons, part of the
list mode PET data was missing in one subject. This
subject was excluded from the kinetic analysis.

After i.v. administration of 11C-osimertinib, radio-
activity appeared rapidly in brain (Figure 1). Injected
radioactivity in blood reached its peak within 1min
after radioligand injection, followed by a rapid decrease
during the initial 5min of measurement. The rate of
elimination of radioactivity from plasma was slow at
later time (25–90min) after injection (Figure 2(a)).

The mean Tmax was 13min (range 5–30min), a time
at which 2.2� 0.2% of injected radioactivity was in
brain. The Cmax was 1.5� 0.2 SUV (range 1–1.8)
(Figure 2(b)), and the AUC0–90min brain/blood ratio was
3.8� 0.3 (range 3.3–4.1).

Brain radioactivity was generally higher in grey matter
than in white matter (Figures 1 and 2(c)). Among grey
matter regions, 11C-osimertinib binding was highest in
putamen followed by thalamus, frontal cortex, temporal
cortex, caudate, and cerebellum (Figure 2(c)).

The HPLC analysis of unchanged 11C-osimertinib
and radioactive metabolites was only performed up
to 30min due to the low radioactivity concentration
in the plasma samples. The fraction of unchanged
11C-osimertinib in plasma was 73� 8% at 30min.

The metabolite-corrected arterial input function
generated with the population-based approach
(Supplementary Figure S2) was used for the subsequent
compartment analyses. Based on AIC and F statistics,
the 2TCM was statistically preferred over the 1TCM
for whole brain and gray matter regions, whereas the
1TCM was sufficient to describe curves for white matter
(Figure 2(d); Supplementary Table S2). The regional
influx rate constant, K1, the rate constants k2, k3, and
k4, and VT values are presented in Table 1. Mean VT of
the whole brain was 14mL� cm�3 (range 11–18).
Among gray matter regions, VT was highest for the puta-
men (17mL� cm�3, range 13–24) and lowest for cerebel-
lum (13mL� cm�3, range 10–16). Mean VT of white
matter was 7mL� cm�3 (range 5–12).

For all subjects and regions examined, estimates of
k4 were consistently above zero (Table 1). The standard

Figure 1. Representative PET images for 11C-osimertinib overlaid on an MRI in a human subject.
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2TCM was statistically preferred over a 2TCM with
irreversible binding to the second compartment, i.e. k4
set to zero (Supplementary Table S3).

Discussion

This PET-study was designed to measure the brain
exposure of 11C-labelled osimertinib administered
intravenously at microdoses in healthy subjects who
have an intact BBB. The primary objective was to
obtain quantitative pharmacokinetic parameters that
provide a measure of BBB penetration and brain expos-
ure. In addition, kinetic analysis with compartmental

modeling was performed using a metabolite corrected
arterial input function. Here, the quantitative outcome
measure was the total distribution volume (VT) which
indicates the ratio between the concentration of the
radioligand in brain and plasma at steady state.

Pharmacokinetic analysis

The pharmacokinetic parameters obtained indicate that
11C-osimertinib crosses the blood–brain barrier rapidly,
with a mean Tmax of 13min, at which time approxi-
mately 2% of the injected radioactivity had entered
the brain and was approximately four times higher

Figure 2. Time activity curves for 11C-osimertinib in a human subject (subject 4). (a) Total radioactivity concentration in blood and

radioactivity concentration for parent radioligand in plasma. Inset shows blood radioactivity concentration during the initial five

minutes after injection. Whole brain (b) and regional radioactivity (c). Experimental values for the whole brain and white matter with

corresponding fitted curves as obtained by the 1TCM and 2TCM (d).
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than the blood exposure. The Tmax, Cmax and
AUC0–90min brain/blood ratio values were in the same
range as those previously reported for reference CNS
drugs using the same methodology in non-human pri-
mates.20 These pharmacokinetic observations and the
similarities to established CNS-drugs support the view
that osimertinib has excellent brain exposure and hence
potential for the treatment of brain metastases in
EGFRm NSCLC patients. The BBB penetration can
of course be also dependent on the lipophilicity and
protein binding of a drug. Osimertinib is a lipophilic
compound (calculated LogP¼ 4.8) with a plasma pro-
tein binding of 94.7% measured in vitro.28 Previous
studies have shown that the recovery of osimertinib in
human plasma and human serum albumin is particu-
larly low even using the equilibrium dialysis method.29

For this reason, the plasma protein binding was not
measured in this study.

To examine the metabolism of 11C-osimertinib in
vivo, HPLC analysis was performed on arterial plasma
samples. The fraction of unchanged 11C-osimertinib in
plasma was measured only for the first 30min after injec-
tion, due to low plasma radioactivity, most likely related
to the large volume of distribution of osimertinib.30 The
unchanged radioligand represented approximately 70%
of the total radioactivity in plasma at 30min, suggesting
that 11C-osimertinib is rather stable in plasma. In sup-
port of these observations, previous studies with
14C-labelled osimertinib performed in healthy volunteers
at steady state after oral administration have indicated
that no more than 10% of the total radioactivity is
related to metabolites of osimertinib and that the Tmax

of the two major metabolites was 33 and 42h, respect-
ively, after IV administration of osimertinib.30

Therefore, after IV administration of 11C-osimertinib,
because of the slow kinetics of the two major

metabolites, there is a low likelihood of observing rele-
vant fractions of radiometabolites in plasma and brain
within the short time frame of a PET measurement.

Brain distribution and quantification of
11C-osimertinib binding

The distribution of 11C-osimertinib in the brain of healthy
volunteers showed that the radioactivity is distributed
across all regions of the brain (Figures 1 and 2(c)). The
kinetic analysis was performed using compartmental
models for reversible and irreversible radioligand binding.

In all grey matter regions, the 2TCM with four
rate constants (reversible model) was the statistically
preferred model, indicating that the kinetics of
11C-osimertinib in the healthy brain can be described
by two compartments with passive diffusion of the radi-
oligand between compartments and without irreversible
binding or metabolic trapping. Osimertinib has been
shown in experimental animals to bind to the EGFR
sensitizing mutation and the resistant T790M mutation
in an irreversible manner.29 The reversible nature of the
binding kinetics of 11C-osimertinib observed in the pre-
sent study within the time frame of the PET measure-
ments is reasonably explained by the lack of the
EGFRm receptor in the brain of healthy volunteers.

The K1 values obtained by 2TCM were similar to
those reported for established neuroreceptor radioli-
gands such as 11C-raclopride31 and in line with the
early Tmax of osimertinib. The lowest K1 value
was obtained for the caudate (0.11mL � cm�3 �min�1)
and the highest for the occipital cortex
(0.37mL � cm�3 �min�1). In the remaining regions, K1

ranged between 0.12 and 0.30mL � cm�3 �min�1.
Assuming a cerebral blood flow of 50mL �100 g �min�1

and a density of brain tissue of 1 g � cm�3, the average

Table 1. Rate constants (K1, k2, k3, k4) and total volume of distribution (VT) for 11C-osimertinib obtained using a two-tissue

compartment model.

Brain region K1 (mL�cm�3
�min�1) k2 (min�1) k3 (min�1) k4 (min�1) VT (mL�cm�3)

Caudate nucleus 0.16 (0.11–0.18) 0.03 (0.01–0.05) 0.13 (0.02–0.21) 0.34 (0.05–1.99) 15 (11–21)

Cerebellum 0.22 (0.14–0.24) 0.13 (0.09–0.18) 0.28 (0.15–0.40) 0.04 (0.03–0.04) 13 (10–16)

Frontal cortex 0.21 (0.14–0.23) 0.09 (0.04–0.28) 0.27 (0.12–0.58) 0.08 (0.03–0.24) 15 (12–22)

Insular cortex 0.21 (0.13–0.30) 0.33 (0.06–1.62) 0.49 (0.12–1.62) 0.03 (0.02–0.05) 16 (12–23)

Limbic cortices 0.18 (0.12–0.21) 0.11 (0.05–0.20) 0.29 (0.16–0.55) 0.04 (0.03–0.06) 14 (10–19)

Occipital cortex 0.30 (0.21–0.37) 0.73 (0.10–1.78) 0.96 (0.23–1.84) 0.03 (0.02–0.05) 16 (13–20)

Parietal cortex 0.23 (0.18–0.27) 0.18 (0.04–0.56) 0.41 (0.11–0.87) 0.05 (0.03–0.08) 16 (13–22)

Putamen 0.21 (0.14–0.24) 0.06 (0.02–0.16) 0.21 (0.06–0.59) 0.07 (0.04–0.21) 17 (13–24)

Temporal cortex 0.20 (0.13–0.24) 0.14 (0.06–0.41) 0.37 (0.15–0.97) 0.04 (0.03–0.08) 16 (12–22)

Thalamus 0.23 (0.14–0.34) 0.38 (0.03–1.91) 0.51 (0.14–2.07) 0.04 (0.02–0.06) 16 (13–23)

Whole brain 0.17 (0.12-0.19) 0.08 (0.04-0.14) 0.19 (0.11-0.29) 0.04 (0.03-0.07) 14 (11-18)

Note: Data are presented as mean and range for seven subjects.
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first pass extraction of 11C-osimertinib for the whole
brain would be approximately 30%. This estimate of
first pass extraction is again similar to the one reported
for 11C-raclopride31 and consistent with the presence of
an intact BBB.

A population-based approach was used to obtain a
metabolite-corrected arterial input function for the kin-
etic analysis. The whole brain VT was 14mL � cm�3,
indicating a high partition coefficient between brain
and plasma, for instance in comparison with well-
established radioligands such as 11C-raclopride (VT

�0.3–2mL � cm�3 depending on the brain region)32 or
11C-flumazenil (VT �3–6mL � cm�3 depending on the
brain region).33 Regional VT values ranged between
13 and 17mL � cm�3, indicating that 11C-osimertinib is
rather homogeneously distributed in gray matter.

The reversible type of kinetic behavior observed
for 11C-osimertinib is a common observation for
radioligands that bind specifically to brain receptors,
transporters or enzymes. In such setting, the two com-
partments are thought to represent non-displaceable and
specific binding. On the other hand, in white matter, the
preferred quantification model was the 1TCM. This
observation does not support the existence of a specific
binding compartment in white matter. Taken together, it
cannot be excluded that a fraction of 11C-osimertinib
binding in gray matter may represent specific binding
to non-mutated or wild-type EGFR.

Specific binding of osimertinib

Biochemical characterization of the drug has shown
that osimertinib displays nearly 200-fold greater affinity
for the EGFR with T790M/L858R mutation (apparent
IC50 of 1 nM) than for the EGFR wild-type (apparent
IC50 184 nM).12 EGFR is widely expressed in the
normal brain in neurons (cortical pyramidal cells and
Purkinje cells of cerebellum) and ependymal cells.34,35

The broad distribution of 11C-osimertinib in the human
brain is therefore consistent with the wide expression of
the EGFR. However, considering the low apparent
affinity of osimertinib for the wild-type EGFR, it
cannot be excluded that the uptake observed in the
healthy brain could be non-specific.

Future directions

This study has examined the pharmacokinetic proper-
ties of 11C-osimertinib in healthy subjects. Considering
the affinity of osimertinib towards the T790M/L858R
EGFRmþ, an ongoing study of the kinetic behavior of
11C-osimertinib in patients with metastatic NSCLC and
brain metastases (NCT03463525) will provide add-
itional information on the pharmacodynamic potential
of osimertinib for the treatment of brain metastases.

Conclusions

This study showed that 11C-osimertinib enters the brain
rapidly with an exposure of 2% of injected dose at Tmax

(range from 1.7 to 2.4%). This brain exposure is similar
to that for well-established CNS drugs. The pharmaco-
kinetic observations of the present study, the similarity
with established CNS-drugs, along with recent evidence
of CNS efficacy, support the view that osimertinib has
potential for the treatment of EGFRm-positive
NSCLC patients with brain metastases. The approach
presented in this study further illustrates the role of
molecular imaging in facilitating the development of
novel drugs for the treatment of malignancies.
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