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Description
BACKGROUND
1. Field of the Invention

[0001] The present invention generally relates to an
apparatus and a method for portable assessment of la-
beled probes, and in particular labeled probes that are
to be followed for extended periods of time.

2. Description of Background

[0002] Medical imaging techniques that rely on detec-
tion of emissions from tracers originating from within the
body of the subject being imaged are widely used for
diagnosis of various diseases. Nuclear physics-based
molecular imaging techniques, such as positron emis-
sion tomography (PET) and single photon emission com-
puted tomography (SPECT) allow functional imaging of
subjects at the molecular level based on the use of radi-
oactive isotopes. For example, SPECT is based on the
use of radioisotopes that emit gamma rays and PET is
based on the use of radioisotopes that emit positrons,
which annihilate to produce gamma rays. In contrast to
nuclear imaging techniques, fluorescence based optical
imaging techniques do not involve ionizing radiation such
as gamma rays. Instead, fluorescence imaging relies on
the excitation of fluorophore tracers by a light source that
results in the absorption of photons by the fluorophores,
and the subsequent detection of photons emitted by the
fluorophores as they decay from their excited state. A
disadvantage of the various imaging techniques that rely
on internal tracers, such as PET, SPECT and fluores-
cence imaging, is that they rely on the use of large scale
and expensive scanners for the detection of emissions
from the internal tracers, thereby requiring costly visits
to radiology clinics.

[0003] US 5,647,363 relates to a continuous monitor-
ing of clearance function obtained by determining the de-
pletion of a labelled substance from the extracellular body
fluid using an external monitor which detects from within
the defined tissue volume. The detector of the external
monitor is contained within a barrier which functions to
both exclude external influences and to functionally iso-
late the volume of extracellular fluid to be monitored. US
5,647,363 further discloses multiple detectors. US
5,111,818, US 5,583,343, WO 2010/033159 A1, and D.
Prout, "Detector Concept for OPET, a Combined PET
and Optical Imaging System", IEEE, US, Vol. 4, 19 Oc-
tober 2003, pp. 2252-2256 are further prior art.

[0004] Bak Christensen, A. etal. in "Optimal CdTe De-
tector Mounting for Evaluation of the Kidney Function
with 99m Tc DTPA" in Nuclear Medicine and Biology Ad-
vances: Proceedings of the 3rd world congress of nuclear
medicine and biology, August 29 - September 2, 1982,
Paris, France, Pergamon Press, vol. 1, 1 January 1982,
pages 609-613, discloses the use of the Memolog ® 500
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system having CdTe detectors and a CMOS-memory-
unit, wherein the detectors were placed on the forehead
of a subject, and discloses the placement of the detectors
on the chest wall and the placement of the detectors on
parts of the legs, wherein the placement uses two-sided
adhesive tape, and the system was used to study the
clearance rate of a tracer.

SUMMARY OF THE INVENTION

[0005] The invention is defined by the independent
claims. Claim 1 is directed to a method for assessment
of alabeled probe, and claim 2 is directed to an apparatus
forassessmentofalabeled probe. The dependentclaims
refer to preferred embodiments.

[0006] In the following, references to embodiments re-
fer to embodiments of the disclosure and not necessarily
to embodiments of the invention as defined by the claims.
[0007] Methods and devices disclosed herein provide
a non-restrictive, portable photon-counting device which
can be worn by a subject, e.g., on the head, arm, wrist
and/or ankle, which can, in embodiments, allow tracking
in the subjects body of a labeled probe over an extended
period of time, e.g., over a period of days, or, e.g., for
substantially longer than the time period for which a pa-
tient is typically monitored in a PET scan.

[0008] In one aspect, the disclosure features, an ap-
paratus for detecting emissions from a labeled probe dis-
posed within the body of a living subject. The apparatus
comprises:

a detector configured to detect emissions from the
labeled probe and to generate a signal based on the
detected emissions,

a transmitter configured to transmit the signal to a
processor, and

a biasing member configured to position the detector
on the subject’s body and allow the detector to be
wearable by the living subject,

wherein said apparatus is configured for detecting
emissions and transmitting signals for at least X
days, wherein X is 2.

[0009] Inanembodiment, X is selected from 2, 3, 4, 5,
6,7,8,9, 10, 15, 20, 30, 60, 90, or more days.

[0010] In an embodiment, said apparatus weighs less
than 250, 500, 1,500, 2,000, 3,000 grams.

[0011] Inanembodiment, said apparatus is configured
such that the subject is able to walk while wearing the
apparatus.

[0012] Inanembodiment, said apparatus is configured
such that the subject has his or her full range of motion
with one or both arms while wearing the apparatus.
[0013] Inanembodiment, said apparatus is configured
such thatthe detector does not move relative to the region
of the subject’s body from which it detects emissions
when the subject walks.

[0014] Inanembodiment, allelements of the apparatus
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are disposed outside the subject’s body.

[0015] Inan embodiment, no element of the apparatus
is transdermal or implanted in the subject’s body.
[0016] Inanembodiment, said apparatus is configured
to allow detection of emissions from a preselected region
of said subject.

[0017] In an embodiment, the apparatus comprises a
plurality of detectors.

[0018] In an embodiment, each of the detectors of the
plurality of detectors is configured to detect emissions
from a preselected region of the subject.

[0019] In an embodiment, the apparatus comprises a
first detector configured to allow detection of emissions
from a first preselected region of said subject and a sec-
ond detector configured to allow detection of emissions
from a second preselected region of said subject.

[0020] Inanembodiment, saidfirstand second regions
overlap.

[0021] Inanembodiment, saidfirstand second regions
do not overlap.

[0022] Inanembodiment, saidfirstand second regions
are coextensive.

[0023] In an embodiment, said apparatus comprises

N detectors, wherein N is equal to at least 1, 2, 3, 4, 5,
6,7,8,9, 10, 20, or 30.

[0024] In an embodiment, each detector is configured
to allow detection of emissions from a preselected region.
[0025] In an embodiment, atleast 2, 3,4,5,6,7,8,9,
or 10 of said preselected regions overlaps with one or
more other preselected region.

[0026] In an embodiment, atleast 2, 3,4,5,6,7,8,9,
or 10 of said preselected regions does not overlap with
another preselected region.

[0027] In an embodiment, a plurality of preselected re-
gions are configured such that detection of emissions
fromthem allows determination the levels, e.g., the levels
over time, of the labeled probe.

[0028] Inanembodiment, one ora plurality of detectors
are configures such that emissions from the brain, and
optionally a region away from the brain, e.g., the arm or
leg can be detected.

[0029] In an embodiment, a plurality of detectors is ar-
ranged such that the plurality of signals form an image
indicative of a location of the labeled probe within the
living subject.

[0030] In an embodiment, the plurality of detectors is
arranged in a ring configuration.

[0031] In an embodiment, the apparatus comprises a
first detector having a preselected region that includes a
target region or structure and a second first detector hav-
ing a preselected region that does not includes the target
region or structure.

[0032] Inan embodiment, the detector is configured to
detect emissions in at least one of a gamma ray and an
infrared spectral range.

[0033] In an embodiment, the detector comprises a
charge coupled device having a scintillation crystal, e.g.,
a removable scintillation crystal.
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[0034] In an embodiment, the detector comprises one
of a Geiger counter, an avalanche photodiode and a
charge coupled device.

[0035] Inanembodiment, said apparatus comprises a
self-contained power source.

[0036] In an embodiment, the power source provides
power for the detector and the transmitter.

[0037] In an embodiment, a detector is disposed on a
first biasing member and the power source is disposed
on a second biasing member.

[0038] Inanembodiment, the transmitter is configured
to transmit the signal wirelessly and the processor is lo-
cated at a remote site.

[0039] Inanembodiment, the transmitter is configured
to receive signals from a plurality of detectors.

[0040] In an embodiment, the apparatus comprises a
plurality of transmitters including the transmitter, each
transmitter of the plurality of transmitters corresponding
to at least one detector of the plurality of detectors and
being configured to transmit at least one signal of the
plurality of signals to the processor.

[0041] In an embodiment, said biasing member dis-
poses a detector on the body of the subject.

[0042] In an embodiment, the biasing member sur-
rounds a portion of the subject’s body.

[0043] In an embodiment, the biasing member is con-
figured to have a circumference, and the circumference
is adjustable.

[0044] In an embodiment, the biasing member is
formed from flexible material and is configured to be dis-
posed around a portion of the subject’s body.

[0045] In an embodiment, the portion of the subject’s
body is selected from the head, neck, arm, wrist, leg,
ankle, abdomen, chest, or stomach.

[0046] In an embodiment, the biasing member com-
prises a band.
[0047] In an embodiment, the band is formed of

stretchable material.

[0048] In an embodiment, the biasing member com-
prises one of a head-band, an arm-band, a wrist-band,
an ankle-band and a waist-band.

[0049] In an embodiment, the apparatus further com-
prises a plurality of biasing members, each biasing mem-
ber of the plurality of biasing members disposes at least
one detector of the plurality of detectors and each biasing
member further being configured to be wearable proxi-
mate to a different portion of the living subject.

[0050] In an embodiment, the apparatus further com-
prises a first biasing member for disposing a detector on
the subject’s body and a second biasing member for dis-
posing a transmitter on the subject’s body.

[0051] In an embodiment, the biasing member is con-
figured to be wearable in proximity to a target portion of
the living subject and the detector is configured to gen-
erate the signalindicative of the of the labeled probe with-
in the target portion, the labeled probe being targeted to
the target portion of the living subject.

[0052] In an embodiment, a plurality of detectors are
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configured with a biasing member such that the plurality
of signals indicative of the pharmacokinetic property form
animage indicative of alocation distribution of the labeled
probe within the living subject.

[0053] In an embodiment, a plurality of detectors is
configured with a biasing member such that the plurality
of signals are indicative of the concentration of the la-
beled probe in a preselected region or structure.

[0054] In an embodiment, said signal is indicative of
the health or disease status of the subject.

[0055] In an embodiment, said signal is indicative of a
target compound or structure bound by the labeled probe.
[0056] In an embodiment, said signal is indicative of
the presence or level of a disorder, or disease state.
[0057] In an embodiment, said disorder, or disease
state is selected from a neoplastic disorder, e.g., cancer,
inflammation, a neurological disorder, e.g., a neurode-
generative disorder, e.g., Alzheimer’s Disease.

[0058] In an embodiment, said signal is indicative of
the presence of the labeled probe in a preselected region
of said subject.

[0059] In an embodiment, the signal is indicative of the
concentration of the labeled probe as a function of time.
[0060] In an embodiment, said signal is indicative of a
pharmacokinetic property of the labeled probe or precur-
sor thereof.

[0061] In an embodiment, said signal is indicative of a
pharmacodynamic property of the labeled probe or pre-
cursor thereof.

[0062] In an embodiment, said signal is indicative of
one or more of absorption, distribution, metabolism, and
excretion of the labeled probe.

[0063] In an embodiment, said signal is indicative of
the time course of one or more of absorption, distribution,
metabolism, and excretion of the labeled probe.

[0064] Inanembodiment, said labeled probe is a prod-
uct of a reaction involving a precursor labeled probe ad-
ministered to said subject.

[0065] In an embodiment, said signal is indicative of
the concentration of the labeled probe at a site.

[0066] In an embodiment, said signal is indicative of
the concentration of the labeled probe at a site and an
effect of the labeled probe.

[0067] In an embodiment, said labeled probe is con-
figured such that, e.g., with a single administration, it pro-
duces emissions detectable by the detector for at least
X days, wherein X is 1 or greater.

[0068] In an embodiment, X is selected from 2, 3, 4, 5,
6,7,8,9, 10, 15, 20, 30, 60, 90, or more days.

[0069] In an embodiment forming part of the invention
according to claim 2, said labeled probe is configured
such that, upon 1, 2, 3,4,5,6,7, 8,9, 10,11, 12, 13, or
14 administrations, it produces emissions detectable by
the detector for at least X days, wherein X is 1 or greater.
[0070] Inan embodiment, X is selected from 2, 3, 4, 5,
6,7,8,9, 10, 15, 20, 30, 60, 90, or more days.

[0071] In an embodiment, said labeled probe is has
affinity for a compound or structure in the subject’s body.
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[0072] Inan embodiment, said labeled probe compris-
es and antibody molecule, a ligand molecule, receptor a
receptor molecule, or small molecule having affinity for
a target.

[0073] Inan embodiment, said labeled probe is a sub-
stance administered to said subject.

[0074] Inan embodiment, said labeled probe compris-
es a product of a reaction involving a precursor labeled
probe administered to said subject.

[0075] Inanembodiment, said labeled probe compris-
es a product arising from metabolism of a precursor la-
beled probe administered to said subject.

[0076] Inan embodiment, said labeled probe compris-
es a moiety that emits a gamma, a positron, or a photon.
[0077] Inanembodiment, said labeled probe compris-
es a moiety that emits in the infrared range.

[0078] In an embodiment, the moiety comprises one
of a radionuclide and a fluorophore.

[0079] In an embodiment, the moiety is covalently
bonded to an atom of the probe.

[0080] In an embodiment, the labeled probe emits
emissions in at least one of agamma ray and an infrared
spectral range.

[0081] In an embodiment forming part of the invention
according to claim 2, the labeled probe comprises a ther-
apeutic agent.

[0082] In an embodiment forming part of the invention
according to claim 2, the labeled probe comprises a me-
tabolized therapeutic agent.

[0083] Inanembodiment, the labeled probe comprises
a diagnostic agent.

[0084] Inanembodiment, the labeled probe comprises
a metabolized diagnostic agent.

[0085] In an embodiment, the apparatus further com-
prises:

a plurality of detectors, the plurality of detectors being
configured to detect emissions from the labeled probe
and to generate a plurality of signals, each detector of
the plurality of detectors being configured to generate a
respective signal of the plurality of signals based on emis-
sions detected by that detector.

[0086] In an embodiment, the plurality of signals form
an image indicative of a concentration of the labeled
probe within the living subject.

[0087] In an embodiment, a plurality of detectors are
arranged within a biasing member such that the plurality
of signals indicative of the pharmacokinetic property form
animage indicative of alocation distribution of the labeled
probe within the living subject.

[0088] In an embodiment, said preselected region
comprises a region of the brain.

[0089] In an embodiment, the apparatus comprises a
plurality of detectors configured to collect emissions from
the brain.

[0090] In an embodiment, a plurality of detectors con-
figured and preselected regions configured such that at
least 1, 10, 20, 30, 40, 50, 60, 70, 80, 90, or 99% of the
brain falls within said regions.
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[0091] In an embodiment, a plurality of detectors are
arranged within a biasing member such that the plurality
of signals indicative of the pharmacokinetic property form
animage indicative of alocation distribution of the labeled
probe within the living subject.

[0092] In an embodiment, the plurality of detectors is
arranged in a ring configuration.

[0093] In an embodiment, the biasing member dispos-
es a plurality of detectors around the circumference of
the head, the biasing member being configured to be
wearable around the head of the living subject for meas-
uring emissions from the labeled probe within the brain
of the living subject.

[0094] In an embodiment, atleast 2, 3, 4,5,6,7,0r8
detectors are disposed around the circumference of the
head.

[0095] In an embodiment, a plurality of detectors is
configured with a biasing member such that plurality of
detectors is arranged around the circumference of a por-
tion of the body.

[0096] Inanembodiment, the portion of the body is the
neck, chest, stomach, arm, leg, wrist, or ankle.

[0097] In another aspect, the disclosure features, a
method for assessment of a labeled probe disposed with-
in the body of a subject, the method comprising:

providing or acquiring an apparatus for the detection
of alabeled probe wherein the apparatus comprises:

a detector configured to detect emissions from
a labeled probe and to generate a signal based
on the detected emissions,

optionally, a transmitter configured to transmit
the signal to a processor, and

a biasing member configured to allow the detec-
tor to be wearable by the living subject; and

placing the detector on the subjects body such that
emissions from the labeled probe can be detected,
wherein said apparatus is configured to detect emis-
sions and transmit signals for at least X days, where-
in X is 1 or greater.

[0098] In an embodiment, X is selected from 2, 3,4, 5,
6,7,8,9, 10, 15, 20, 30, 60, 90, or more days.

[0099] In an embodiment, the labeling moiety, half-live
of the labeling moiety, and half-life, e.g., serum half life,
of the probe, are selected so as to allow for emission,
detection and analysis over a sustained period of time.
[0100] Inan embodiment, the labeling moiety, half-live
of the labeling moiety, and half-life, e.g., serum half life,
of the probe, are selected so as to allow for emission,
detection and analysis over a sustained period of time,
upon a single administration of the labeled probe, e.g.,
for at least X days where Xis 1.

[0101] In an embodiment, X is selected from 2, 3, 4, 5,
6,7,8,9, 10, 15, 20, 30, 60, 90, or more days.

[0102] In an embodiment, the method further compris-
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es:

receiving the signal indicative of the detection of
emissions from the labeled probe.

In an embodiment, emissions are detected for at
least X days, wherein X is 1 or greater.

[0103] Inanembodiment, X is selected from 2, 3, 4, 5,
6,7,8,9, 10, 15, 20, 30, 60, 90, or more days..

[0104] In an embodiment, said signal is generated,
transmitted, or received, for at least X days, wherein X
is 1 or greater.

[0105] Inanembodiment, X is selected from 2, 3, 4, 5,
6,7,8,9, 10, 15, 20, 30, 60, 90, or more days.

[0106] Inanembodiment, the detectoris placed on the
subject’s body by the subject.

[0107] In an embodiment, the detector is place on the
subject’s body by a person other than the subject.
[0108] In an embodiment, the method comprises ad-
justing the biasing member to fit the subject’s body.
[0109] In an embodiment, the method comprises ad-
justing the biasing member to fit the subject’s head, arm,
wrist, chest, stomach, leg, or ankle.

[0110] In an embodiment, the method comprises ad-
justing the circumference of the biasing member to fit the
apparatus to the subject’s body.

[0111] In an embodiment, the method comprises ad-
justing the circumference of the biasing member to fit the
apparatus to the subject’s head, arm, wrist, chest, stom-
ach, leg, or ankle.

[0112] In an embodiment, the method comprises ad-
ministering the labeled probe or a precursor of the labeled
probe to the subject.

[0113] In an embodiment, the method comprises:

generating, transmitting, or receiving a first signal
indicative of the detection of emissions from the la-
beled probe; and

generating, transmitting, or receiving a second, or
subsequent, signal indicative of the detection of
emissions from the labeled probe.

[0114] Inan embodiment, atleast .5,1,2,3,4,5,6,7,
8,9,10,11,12,24,48,72, or 96 hours elapses between
generating, transmitting, or receiving a first signal and
generating, transmitting, or receiving the second signal
or subsequent signal.

[0115] In an embodiment, at least X days, wherein X
is 1 or greater, elapses between generating, transmitting,
or receiving the first signal and generating or receiving
the second signal or subsequent.

[0116] Inanembodiment, X is selected from 2, 3, 4, 5,
6,7,8,9, 10, 15, 20, 30, 60, 90, or more days.

[0117] In an embodiment, the apparatus is not re-
moved from the subject’s body between generating,
transmitting, or receiving the first signal and generating
or receiving the second signal or subsequent signal.
[0118] In an embodiment, the apparatus is removed
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from the subject’s body between generating, transmit-
ting, or receiving the first signal and generating, trans-
mitting, or receiving the second signal or subsequent sig-
nal.
[0119]
es:

In an embodiment, the method further compris-

generating, transmitting, or receiving a first signal
indicative of the detection of emissions from the la-
beled probe during a first time period; and
generating, transmitting, or receiving a second sig-
nal indicative of the detection of emissions from the
labeled probe during a second, or subsequent, time
period.

[0120] Inanembodiment, atleast .5,1,2,3,4,5,6,7,
8,9,10, 11,12, 24,48, 72, or 96 hours elapses between
the end of the first time period and the beginning of the
second, or subsequent, time period.

[0121] In an embodiment, at least X days, wherein X
is 1 or greater, elapses between the end of the first time
period and the beginning of the second, or subsequent,
time period.

[0122] In an embodiment, X is selected from 2, 3,4, 5,
6,7,8,9, 10, 15, 20, 30, 60, 90, or more days.

[0123] In an embodiment, the method comprises gen-
erating, transmitting, or receiving a signal indicative of
the detection of emissions from the labeled probe in the
time period between the first and second, or subsequent,
time periods.

[0124] In an embodiment, the apparatus is not re-
moved from the subject’'s body between the first time
period the second, or subsequent, time period.

[0125] In an embodiment, the apparatus is removed
from the subject’s body between the first time period the
second, or subsequent, time period.

[0126] In an embodiment, the method further compris-
es:

generating, transmitting, or receiving signals indicative
of the detection of emissions from the labeled probe dur-
ing atleast 2, 3, 4,5,6,7,8,9, 10, 20, 30, 40, 50, or 60
time periods.

[0127] In an embodiment, said time periods are sepa-
rated by at least 1, 10, 30, or 60 minutes.

[0128] In an embodiment, the method further compris-
es generating an assessment of the labeled probe.
[0129] In an embodiment, the signal is indicative of the
presence of the labeled probe in a preselected region of
said subject.

[0130] Inan embodiment, the signal is indicative of the
concentration of the labeled probe as a function of time.
[0131] In an embodiment, said signal is indicative of a
pharmacokinetic property of the labeled probe.

[0132] In an embodiment, said signal is indicative of a
pharmacodynamic property of the labeled probe.
[0133] Inanembodiment, the signalis indicative of one
or more of absorption, distribution, metabolism, and ex-
cretion of the labeled probe.
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[0134] In an embodiment, said signal is indicative of
the time course of one or more of absorption, distribution,
metabolism, and excretion of the labeled probe.

[0135] Inanembodiment, said labeled probe is a prod-
uct of a reaction involving a precursor labeled probe ad-
ministered to said subject.

[0136] In an embodiment, said signal is indicative of
the concentration of the labeled probe at a site.

[0137] In an embodiment, said signal is indicative of
the concentration of the labeled probe at a site and an
effect of the labeled probe.

[0138] In an embodiment, said signal is indicative of
the health or disease status of the subject.

[0139] In an embodiment, said signal is indicative of
the presence, incidence, stage, progress, or level of a
disorder, or disease state.

[0140] In an embodiment, said signal is indicative of
response to a treatment.

[0141] In an embodiment, said disorder, or disease
state is selected from a neoplastic disorder, e.g., cancer,
inflammation, a neurological disorder, e.g., a neurode-
generative disorder, e.g., Alzheimer’s Disease.

[0142] Inan embodiment, the method further compris-
es:

receiving the signal indicative of the detection of
emissions from the labeled probe; and

generating a health status of the living subject based
on the signal.

[0143]
es:
providing a plurality of bands for wearing proximate a
plurality of target portions of the living subject, each band
to be worn proximate a respective target portion of the
plurality of target portions, each band including at least
one detector for detecting emissions from the labeled
probe and for generating at least one signal indicative of
the detection of emissions.

[0144] Inan embodiment, the method further compris-
es:

In an embodiment the method further compris-

receiving a plurality of signals from the plurality of
bands, the plurality of signals including the at least
one signal from each band of the plurality of bands;
and

generating an assessment of the pharmacokinetics
of the probe within the plurality of target portions
based on the plurality of signals.

[0145] In an embodiment, generating the assessment
further includes generating at least one of a location dis-
tribution and a concentration distribution of the probe
based on the plurality of signals.

[0146] Inan embodiment, the method further compris-
es:

labeling the probe or precursor probe with a label.
[0147] In another aspect, the disclosure features, a
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method for assessment of a labeled probe disposed with-
in the body of a subject, the method comprising:

receiving, from a wearable apparatus comprising a
photon detector, a signal based on the detection of
emissions from the labeled probe disposed within
the body of the subject;

generating an assessment of the labeled probe
based on the signal,

thereby assessing a labeled probe.

[0148] In an embodiment, the signal is transmitted
wirelessly.
[0149] In an embodiment, the apparatus comprises:

a detector configured to detect emissions from the
labeled probe and to generate a signal based on the
detected emissions,

optionally, a transmitter configured to transmit the
signal to a processor, and

a biasing member configured to allow the detector
to be wearable by the living subject.

[0150] In an embodiment, the assessment is generat-
ed with a processor configured to receive the signal and
to generate an assessment of the labeled probe based
on the signal.

[0151] In another aspect, the disclosure features, a
method for assessment of a labeled probe, the method
comprising:

detecting emissions from the labeled probe, admin-
istered, e.g., injected, into a living subject using a
detector worn by the living subject;

generating a signal based on the detecting, the sig-
nal being indicative of a pharmacokinetic property of
the labeled probe; and

transmitting the signal to a processor for assessing
the pharmacokinetic property of the labeled probe.

[0152]
es:
administering the labeled probe or a precursor of the la-
beled probe into the living subject.

[0153] In an embodiment the method further compris-
es:

In an embodiment, the method further compris-

receiving the signal by the processor located at a
remote site; and

processing the signal to assess the pharmacokinetic
property of the labeled probe.

[0154] In an embodiment, the labeling moiety, half-live
of the labeling moiety, and half-life, e.g., serum half life,
of the probe, are selected so as to allow for emission,
detection and analysis over a sustained period of time.
[0155] Inan embodiment, the labeling moiety, half-live
of the labeling moiety, and half-life, e.g., serum half life,
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of the probe, are selected so as to allow for emission,
detection and analysis over a sustained period of time,
upon a single administration of the labeled probe, e.g.,
for at least X days where X is 1.

[0156] Inanembodiment, X is selected from 2, 3, 4, 5,
6,7,8,9, 10, 15, 20, 30, 60, 90, or more days.

[0157] Inan embodiment, the method further compris-
es:

receiving the signal indicative of the detection of emis-
sions from the labeled probe.

[0158] In an embodiment, emissions are detected for
at least X days, wherein X is 1 or greater.

[0159] Inanembodiment, X is selected from 2, 3, 4, 5,
6,7,8,9, 10, 15, 20, 30, 60, 90, or more days.

[0160] In an embodiment, said signal is generated,
transmitted, or received, for at least X days, wherein X
is 1 or greater.

[0161] Inanembodiment, X is selected from 2, 3, 4, 5,
6,7,8,9, 10, 15, 20, 30, 60, 90, or more days.

[0162] In another aspect, the disclosure features, a
system for assessment of a labeled probe in living sub-
ject, the system comprising:

a detector configured to detect emissions from the
labeled probe and to generate a signal based on the
detected emissions,

a transmitter configured to transmit the signal to a
processor,

a biasing member configured to allow the detector
to be wearable by the living subject; and

a processor configured to receive the signal and to
generate an assessment of the labeled probe based
on the signal.

[0163] In an embodiment forming part of the invention
according to claim 2, the labeling moiety, frequency of
administration of the labeled probe, half-live of the labe-
ling moiety, and half-life, e.g., serum halflife, of the probe,
are selected so as to allow for emission, detection and
analysis over a sustained period of time.

[0164] Inanembodiment, the labeling moiety, half-live
of the labeling moiety, and half-life, e.g., serum half life,
of the probe, are selected so as to allow for emission,
detection and analysis over a sustained period of time,
upon a single administration of the labeled probe, e.g.,
for at least X days where X is 1.

[0165] Inanembodiment, X is selected from 2, 3, 4, 5,
6,7,8,9, 10, 15, 20, 30, 60, 90 or more days.

[0166] Inan embodiment, the method further compris-
es:

receiving the signal indicative of the detection of emis-
sions from the labeled probe.

[0167] In an embodiment, emissions are detected for
at least X days, wherein X is 1 or greater.

[0168] Inanembodiment, X is selected from 2, 3, 4, 5,
6,7,8,9, 10, 15, 20, 30, 60, 90, or more days.

[0169] In an embodiment, said signal is generated,
transmitted, or received, for at least X days, wherein X
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is 1 or greater.

[0170] In an embodiment, X is selected from 2, 3,4, 5,
6,7,8,9, 10, 15, 20, 30, 60, 90, or more days.

[0171] A kit comprising:

a) an apparatus for detecting emissions from a la-
beled probe disposed within the body of a living sub-
ject, the apparatus comprising one or more or all of:

a detector configured to detect emissions from
thelabeled probe and to generate a signal based
on the detected emissions,

a transmitter configured to transmit the signal to
a processor, and

a biasing member configured to position the de-
tector on the subject’s body and allow the de-
tector to be wearable by the living subject,
wherein said apparatus is configured for detect-
ing emissions and transmitting signals for at
least X days, wherein X is 1;

b) a labeled probe, or precursor thereof, suitable for
allowing detection of emissions from the subject for
at least X days, wherein X is 1, e.g., by one, two, or
three administrations.

[0172] In an embodiment, X is selected, independent-
ly, from 2, 3, 4, 5,6, 7, 8,9, 10, 15, 20, 30, 60, 90, or
more days.

[0173] Thedevices and methods described herein pro-
vide for remote assessment of subject health status, dis-
ease state, and drug pharmacokinetics.

[0174] Embodiments provide a non-restrictive, porta-
ble photon-counting device which can be worn by a sub-
ject, e.g., on the head, arm, wrist and/or ankle, which
can, in embodiments, allow tracking in the subjects body
of a labeled probe over an extended period of time, e.g.,
over days or weeks, e.g., substantially longer than the
time period for which a patient is typically monitored in a
PET scan. The device allows quantitative kinetic meas-
urement of molecular compounds in a living subject.
Compounds of interest can to be labeled with select ra-
dionuclides or fluorophores enabling the production of
emissions across a broad spectrum of energies. These
emissions are subsequently detected by the photon-
counting device in any location and remotely reported
back to researchers or clinicians via computer or mobile
telecommunications devices. Typically, the probe and
the labeled moiety are selected such that the combination
of half-life in the serum (or other relevant compartment)
and the half-life of the emitter together allow monitoring
the labeled probe for days, weeks or even months.
[0175] Devices provided herein allow for minimally in-
vasive methodologies to characterize the pharmacoki-
netic and pharmacodynamic behavior of diagnostic and
therapeutic agents inside a living subject’'s body. The
method of claim 1 allows for minimally invasive method-
ologies to characterize the pharmacokinetic and phar-
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macodynamic behavior of diagnostic agents inside a liv-
ing subject’s body. Nuclear physics-based molecular im-
aging techniques, such as positron emission tomography
(PET) or single photon emission computed tomography
(SPECT), and fluorescence based optical imaging tech-
niques offer such methodologies. PET and SPECT im-
aging are highly sensitive and have demonstrated great
scientific and clinical value. In current practice however,
both techniques require access to highly specialized clin-
ic based scanners and radiologists thus adding signifi-
cant expense. In the case of longer half-life isotope la-
beled compounds, repeated returns to the imaging facility
are required for serial imaging scans of a subject. This
poses logistical and economic constraints and thereby
limits the full potential of PET and SPECT methodologies.
[0176] Fluorescence-based imaging techniques are
widely used in preclinical research. Because they do not
require use of a radioactive tracer, fluorescence methods
are actively being pursued for clinical translation where
they will face similar requirements and restrictions as
PET and SPECT.

[0177] Devices and methods provided herein mitigate
these restrictions by providing a portable photon-count-
ing device that can minimize the need for costly hospital
or imaging clinic based nuclear medicine/radiology stud-
ies, and can allow for improved exploitation of long half-
life radioisotopes and/or fluorophores. Photon-monitor-
ing devices enable low-cost, quantitative, non-invasive
nuclear assays of drug and diagnostic agent kinetics
within a subject over multiple biological half-lives. By al-
lowing for portability and remote monitoring, devices and
methods described herein can also bring the medical
benefits of PET and SPECT technologies to parts of the
world where scanners and radiologists are not readily
available.

BRIEF DESCRIPTION OF THE DRAWINGS

[0178] Various aspects of atleast one embodimentare
discussed below with reference to the accompanying fig-
ures, which are not intended to be drawn to scale. The
figures are included to provide illustration and a further
understanding of the various aspects and embodiments,
and are incorporated in and constitute a part of this spec-
ification, but are not intended as a definition of the limits
of the disclosure. In the figures:

FIG. 1A is a top view of one embodiment of an ap-
paratus having a plurality of detectors arranged in a
ring configuration around a wearable band for brain
imaging according to aspects of the present disclo-
sure;

FIG. 1B is a sensitivity map showing a respective
region of the brain corresponding to the field of view
of each detector of the apparatus of FIG. 1A;

FIG. 1C is a perspective view of the sensitivity map
of FIG. 1B; and

FIG. 2 is an exemplary computer system upon which
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various aspects of the present embodiments may be
implemented.

DETAILED DESCRIPTION
Definitions

[0179] An antibody molecule, as used herein refers to
an antibody or an antigen binding fragment thereof. An-
tibodies include IgA, IgG and IgE antibodies. They can
be monospecific, polyspecific, non-human human, hu-
manized, CDR-grafted or chimeric. Antibody molecules
include single chain antibodies.

[0180] Labeled probe, as used herein, refers to a com-
pound that produces a detectable emission. In embodi-
ments the labeled probe has specific affinity for a target.
E.g., the probe can be an antibody molecule, ligand mol-
ecule, receptor molecule, or small molecule having affin-
ity for a target. Other examples of labeled probes include
small molecule drugs and naturally occurring metabo-
lites. Typically, the probe and the labeled moiety are se-
lected such that the combination of half-life in the serum
(or other relevant compartment) and the half-life of the
emitter together allow monitoring the labeled probe for
days, weeks or even months. Inembodiments the labeled
probe is configures such that it produces emissions de-
tectable by the detector for at least X days, wherein X is
1 or greater. In embodiments, X is selected from 2, 3, 4,
5,6,7,8,9, 10, 15, 20, 30, 60, 90, or more, days.
[0181] A ligand molecule, as used herein refers to a
ligand or a receptor binding fragment thereof.

[0182] Pharmacokinetics, as used herein, refers to
time course of drug absorption, distribution, metabolism,
and excretion, The effects of a drug, both desired and
undesired, can be related to the presence or concentra-
tion of a drug at a site in the body, e.g., the site of action.
[0183] Pharmacodynamics, as used herein, refers to
the relationship between the concentration of a drug at
a site, e.g., the site of action and one or more effects of
the drug.

[0184] Preselected region, as used in the context of a
detector, is the region of the body from which emissions
are detected by the detector.

[0185] A receptor molecule, as used herein refers to a
receptor, or a ligand binding fragment thereof.

[0186] Wearable, as used herein, refers to a device
that is of sufficiently compact size, of sufficiently low
weight, and which is sufficiently well secured to the sub-
ject’s body such that the subject can wear the device and
still have substantially full range of motion, e.g., the sub-
ject is able to walk while wearing the device. In embod-
iments wearing the device does not substantially impact
the ability of the subject to walk 100 meters. In embodi-
ments wearing the device does not substantially impact
the time it takes the subject to walk 100 meters. In em-
bodiments wearing the device does notincrease the sub-
ject’s pulse rate by more than 20% as measured at the
end of walking 100 meters, as compared with walking
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the same course without wearing the device. In embod-
iments, the device does not have a wired connection to
the processor.

Labeled Probes

[0187] A labeled probe can be a drug, or other com-
pound the presence or distribution of which can be fol-
lowed. Labeled probes include, by way of example,
drugs, drug metabolites, or molecules having an affinity
with a target compound or structure. A precursor of the
labeled probe can be administered to the subject, and in
embodiments, the labeled probe arises from the precur-
sor being metabolized or otherwise interacting with the
subject’s body.

[0188] Inembodiments, a labeled probe can be an an-
tibody molecule, aligand molecule, a receptor molecule,
or small molecule, having affinity for a target. Some la-
beled probes have high affinity for a target and localize
by virtue of that affinity. Some labeled probes do not have
high affinity for a target, but can, in embodiments, be
localized in a target region.

[0189] Probes with affinity for components involved in
a variety of disease states, structures, regions or organs,
or stages of development, can be used in the methods
disclosed herein. E.g., probes that are relevant to inflam-
mation, unwanted cell proliferation, e.g., cancer, or neu-
rologic structures, e.g., CNS or peripheral nervous struc-
tures or regions, or probes with affinity for components
associated with neurological diseases or degeneration,
e.g., Alzheimer’s and Parkinson’s disease, can be used
with methods and devices described herein.

[0190] Exemplary probes, e.g., for the analysis of in-
flammation related processes, disorders or target re-
gions, include molecules having a specific binding affin-
ity, e.g., an antibody molecule for an integrin, ICAM1,
VCAM1, laminin, vitronectin, or fibronectin.

[0191] Exemplary probes, e.g., for the analysis of can-
cer, include molecules having a specific binding affinity,
e.g., an antibody molecule for PSMA, Estrogen receptor
(ER)/progesterone receptor (PR), TGF-beta receptor 2
(TGF-B-R2), platelet-derived growth factor receptor
(PDGFR), CXCR4 (CD 184),CXCL12, stromal fibroblast
activation protein (FAP). Urokinase receptor (uPAR;
CD87), SMAD4) CD10 (a cell surface metalloprotease),
CD10, hrombospondin-1 (TSP-1), CD208, CD3, CDS8,
CD25, CD45R0 or CD95L(CD154), CD4, CD8, CD57,
CD62L, CCR7, CD103, CD49d and CXCR3), HLA-DR,
CD98,CD80, CD86 and CD134, CD45RA, CD27,CD28,
CCR7 CD127, CD29, CD49d, CD49f, CD56, CD154
[CD29, LFA-1 (CD11a/CD18), LFA-3 (CD58), CD9,
CD37, CD53, CD63, CD81, CD82, CD151, tetraspanin
8, CD29, a3 (CD49c), a4 (CD49d), a6 (CD49f) and p4
(CD104), matrix metalloproteinases (MMP), e.g., MT1-
MMP (MMP14); members of the Ig superfamily, e.g.,
ICAM-1(CD54)and VCAM-1(CD106), CD26, CD44, Ep-
CAM (CD326), E-cadherin (CD324), beta-catenin (B-cat-
enin) and ADAM10, growth factor receptors, e.g., epider-



17 EP 2 967 339 B1 18

mal growth factor receptor (EGFR), insulin growth factor
receptor (IGFR), vascular endothelial growth factor re-
ceptors (VEGFr), human epidermal growth factor recep-
tor 2 (CD340, HER-2/neu, ErbB2 receptor tyrosine-pro-
tein kinase ErbB4, or Hepatocyte growth factor receptor
(Met).

[0192] Exemplary probes, e.g., for the analysis of neu-
rologic structures, e.g., CNS or peripheral nervous struc-
tures or regions, or probes with affinity for components
associated with neurological diseases or degeneration,
include molecules having a specific binding affinity, e.g.,
an antibody molecule for Beta-Amyloid Peptide (N-ter-
minus), Choline Acetyltransferase (ChAT), Doublecortin,
Glutamate Receptor (Metabotropic) Type 1 (mGIuR1),
Glutamate Receptor (Metabotropic) Type 2 (mGIuR2),
Glutamate Receptor (Metabotropic) Type 3 (mGIuR3),
Glutamate Receptor (Metabotropic) Type 5 (mGIuR5),
Glutamic Acid Decarboxylase-67 (GAD 67), Growth-As-
sociated Protein, 43 kDa (GAP-43), Microtubule-Associ-
ated Protein (MAP2), Netrin, Neu-N (Fox 3), NF-H (Neu-
rofilament 200 kDa), NF-L (Neurofilament Protein, 68
kDa), NF-M (Neurofilament 160 kDa), Neuron-Specific
Enolase (NSE), Prostatic Acid Phosphatase (PAP) - A
Pain System Marker, Peripherin, Synaptotagmin-1, TAU,
Tyrosine Hydroxylase (TYH), Beta-Tubulin 3 (TUJ), Glial
Fibrillary Acidic Protein (GFAP), CNPase (cyclic nucle-
otide phosphodiesterase), Coronin 1a, Integrin alpha-M
(CD11b, MAC-1, OX-42 Antigen), Myelin Basic Protein
(MBP), Nestin, Proteolipid Protein (PLP), P-Zero Myelin
Protein (Pz0), or Vimentin protein.

[0193] Inembodiments probe targets, e.g., the antigen
bound by an antibody molecule, are molecules that are
not intracellular, e.g., in embodiments, the target is a
transmembrane, extracellular or secreted protein, e.g.,
a component of an extracellular matrix.

[0194] Alabeled probe or precursor thereof can be ad-
ministered with one or more additional agents, e.g., a
therapeutic agent in an example not forming part of the
invention according to claim 1. Such examples allow
monitoring of the affect of the labeled probe or precursor
on the agent and vice versa.

Labeling Moieties

[0195] Labeled probes are labeled with a labeling moi-
ety. A labeling moiety can be, by way of example, a ra-
dionuclide, e.g., a gamma emitter, e.g., 1231, "1In, or
99T¢ or a positron emitter, e.g., 11C or 18F. In embodi-
ments where light can be delivered to the labeled probe,
e.g.,indermal applications, or other applications reached
by ambient light or which can be illuminated, e.g., endo-
scopically, the labeling moiety can emit in the near infra-
red or fluoresce. In preferred embodiments according to
the invention of claim 2, the labeling moiety, frequency
of administration of the labeled probe, half-live of the la-
beling moiety, and half-life, e.g., serum half life, of the
probe, are selected so as to allow for emission, detection
and analysis over a sustained period of time. In preferred
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embodiments according to the invention of claim 1, the
labeling moiety, half-live of the labeling moiety, and half-
life, e.g., serum half life, of the probe, are selected so as
to allow for emission, detection and analysis over a sus-
tained period of time.

[0196] In some embodiments, a probe, e.g., a drug of
interest, may be labeled with photon-emitting moieties.
The emitters fall into one of two broad categories based
on the energy of the emitted photon: optical or nuclear.

Optical Probes

[0197] The optical probes include a probe, e.g., adrug,
labeled with a fluorophore (also known as a fluoro-
chrome) of interest. Such a fluorophore is activated by a
light source at the appropriate frequency at which time
the compound fluoresces at a characteristic wavelength
(most often in the near-infrared; 550-800nm; ~1eV).
There are many commercially available fluorophores
with safety data for injection into humans. These ap-
proaches result in no radiation dose to the subject, half-
life of existence significantly longer than the biological
half-life of the probe. These are best used to detect probe
at a range of a few cm due to the absorption of light in
tissue.

Nuclear Emitters

[0198] Nuclear emitters for this application include of
either single-photon gamma emitters or positron emit-
ters. There are many single-photon gamma emitters in
the range of 50 to 300 keV (not often described in terms
of wavelength; on the order of a pm in wavelength). Ex-
ample of such isotopes include: 99mTc, 11In, 67Ga,
201T1, 123|, etc. There are hundreds of FDA approved
radiopharmaceuticals employing these radioisotopes.
Half life of decay a radioisotope can be matched with
biological half-life of the drug of interest and frequency
of administration. These emitters have no tissue-depth
limitation on signal source but do provide a radiation dose
to the subject.

[0199] In addition to collecting signal from single-pho-
ton gamma emitters, positron emitters can be employed
as their positron emissions produce a pair of 511keV pho-
tons following electron-positron annihilation. Examples
of such positron emitters currently used in the clinical
environment include: 18F, 11C , 124|, 897r  68Gg, 64Cu,
etc. These emitters allow one to gain spatial resolution
about the location of positron-electron annihilation
through the collection of gamma-ray coincidence events
on the detector headband but provide a radiation dose
and are more difficult to measure.

Detectors
[0200] Various embodiments of the devices and sys-

tems disclosed herein may include one or more detectors
configured to detect emissions from the labeling moie-
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ties. Given the broad range of photon energies described
in the labeling moieties useful in the methods, systems
and devices described herein, there exists a broad range
of photon detection technologies corresponding to the
characteristic photon emission.

[0201] The most common commercial photon detec-
tion technologies are CCD (charged-couple device) and
CMOS (complementary metal oxide semiconductor) sys-
tems. Both have strengths and weaknesses and the rel-
evant selection criteria for selection of a detector may be
a function of required bandwidth, noise and cost. Both
CCD and CMOS detectors are routinely available for use
in conjunction with the optical labeling moieties. Thus, in
embodiments wherein the labeling moiety is a fluoro-
phore, the detector may include a photon detector such
as a CCD detector or a CMOS detector.

[0202] Imaging gamma emissions is a more challeng-
ing endeavor given the stopping power required to image
higher energy gammas. Gamma ray detectors and as-
sociated methods of detecting gamma rays include: di-
rect measurement of the ionizing radiation via interaction
with a low-pressure gas in a Geiger-Mueller tube (often
called a Geiger counter); a scintillation material coupled
with a light amplification device such as a photomultiplier
tube, an avalanche photodiode or an image intensifier,
and a readout mechanism that estimates position and
energy for the incident event on the scintillation material;
direct conversion devices such as CdZnTe semiconduc-
tor detectors that consist of pixelated arrays that can
measure and readout gamma interactions. Advances in
detector technologies and electronics have enabled the
creation of miniature gamma detectors that allow their
use in the wearable systems disclosed herein. In some
embodiments, scintillation materials coupled with a CCD
or CMOS detector can integrate gamma emissions over
a period of time and estimate the amount of labeled moi-
ety in the subject. In some embodiments, a detector may
include a CCD having a removable scintillation crystal
which may be used for both fluorescence (near-infrared
photon emitting) and nuclear (gamma-ray photon emit-
ting) imaging.

Transmitters

[0203] Various embodiments of the systems disclosed
herein may include one or more transmitters. A transmit-
ter may be associated with one or more detectors. The
transmitter may be configured to receive one or more
signals from one or more detectors and to transmit re-
ceived signals wirelessly to a processor, such as a proc-
essorincluded in a computer system as described further
below. In some embodiments, a transmitter may be in-
cluded within the detector. In other embodiments, the
transmitter may be separate from the detector and the
transmitter may be configured to transmit signals through
a network. A transmitter may be configured to transmit
the signal wirelessly. For example, the transmitter may
be a Bluetooth transmitter. In other examples, the trans-
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mitter may be any other type of wireless transmitter. A
wireless transmitter allows apparatuses disclosed herein
to be wearable, without any of the obstructions conven-
tionally associated with a wired system. Further exam-
ples of transmitters and data transmission protocols are
described below in relation to various computer systems.

Examples of Systems and Methods

[0204] Aspects and embodiments disclosed herein are
directed to providing systems and methods for portable
assessment of labeled probes. For example, exemplary
systems disclosed herein may be used for pharmacoki-
netic assessment during the drug discovery and devel-
opment process, or may be used for purposes of moni-
toring, diagnosis or treatment of health conditions of sub-
jects.

[0205] In one embodiment, a portable detection appa-
ratus may be configured to allow detection of emissions
from radioisotope-labeled and fluorophore-labeled drug
candidates. One or more detectors can be worn by indi-
viduals pre and post administration, e.g., post injection,
of a fluorophore-labeled (near infrared photon emitting)
or radiolabeled (gamma-ray photon emitting) pharma-
ceutical or diagnostic molecule, thereby allowing the
measurement of the pharmacokinetics of said molecule
within the subject. Such devices can track and report
serial pharmacokinetics without need for further clinical
visit on the part of the individual, as data can be trans-
mitted wirelessly to a server and recorded in a database.
[0206] In some embodiments, the apparatus may be
configured to provide a read-out of the concentration of
the radio-labeled pharmaceutical as a function of time.
While the images or tomograms produced by this method
may lack the visual localization acuity of conventional
clinical systems, they enable an assessment of the phar-
macokinetics of the labeled probe at a much lower cost
and greater ease of use.

[0207] According to an exemplary method disclosed
herein, an individual could visit a pharmacy or dedicated
outpatient clinic to have a labeled probe, such as a radio-
labeled or fluorescent-labeled probe, administered intra-
venously or via otherroutes. The subject could thenleave
the pharmacy or clinic and may wear a portable appara-
tus configured according to aspects of the present dis-
closure, such as a photon-counting band, so as to capture
and report back data on behavior of the injected molecule
from any remote location.

[0208] Insome embodiments, a portable detection ap-
paratus may be configured to generate qualitative and
quantitative data about the distribution of a radioactive
labeled probe in the brain. Such a portable device and
associated method of detecting the radio-labeled probe
can be of wide use in tracking the onset, progression,
and treatment response of diseases such as Alzheimer’s
and Parkinson’s disease.

[0209] Referring now to the drawings, FIG. 1A shows
one example of an apparatus having a plurality of detec-
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tors arranged in a ring configuration in a biasing member
such as a head band. The head band is shown to be
worn around the head of a subject for imaging the brain.
The embodiment of FIG. 1A includes eight detectors.
However, other embodiments may include any number
of detectors. The apparatus of FIG. 1A is configured to
allow detection of emissions from labeled probed target-
ed to the brain of the subject.

[0210] FIG. 1B is a sensitivity map showing a respec-
tive region of the brain of the subject that corresponds to
the field of view of each detector of the apparatus of FIG.
1A. FIG. 1C further shows a perspective view of the sen-
sitivity map of FIG. 1B. Detector configurations and set-
tings can be selected to provide an optimal sensitivity
map for a given pharmacokinetic estimation task. In ad-
dition to providing pharmacokinetics for the entire brain,
the apparatus of FIG. 1A could potentially provide infor-
mation regarding the localization of the drug within the
brain.

[0211] In some embodiments, the apparatus may in-
clude multiple biasing members, each including one or
more detectors worn at different locations of the subject’s
body. Forexample, the head band may be supplemented
with a detector elsewhere on the subject, e.g. the ankle,
thereby allowing the estimation of the same pharmacok-
inetic parameters that are provided by clinical imaging
systems.

[0212] The systems and methods disclosed herein in-
clude many advantages, including cost and conven-
ience. Clinical imaging studies are expensive and have
limited temporal windows for data acquisition. Systems
and methods disclosed herein enable remote, inexpen-
sive collection of comparable data based on portable
photon-imaging detectors and secure, accessible net-
work connections. By reducing the routine need for a
dedicated PET, SPECT or optical scanner in a radiology
clinic, there would be significantcostsavings on the hous-
ing and maintenance costs of machines as well as on
operator salaries for technicians and radiologists. Fur-
thermore, by substituting a complicated in-hospital im-
aging procedure with an outpatient data solution, sys-
tems and methods disclosed herein can markedly im-
prove the convenience of PET, SPECT, and optical im-
aging, thereby potentially increasing their use in medi-
cine. Many remote communities in third world countries
may not have access to hospitals with imaging scanners.
Systems and methods disclosed herein can still bring the
value of PET, SPECT and optical imaging to these com-
munities without need for new infrastructure or travel.
This convenience can therefore impact lives of patients
in significant ways.

[0213] Various embodiments of the systems disclosed
herein may include one or more detectors and may fur-
ther include one or more transmitters. Furthermore, em-
bodiments may include processors or computer systems
or may be configured to communicate with remote proc-
essors and computer systems. Examples of various de-
tectors, transmitters and computer systems that may be
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used in various embodiments are described in further
detail below.

Computer Systems

[0214] Various aspects and functions described herein
in accord with the present disclosure may be implement-
ed as hardware, software, or a combination of hardware
and software on one or more computer systems. Com-
puter systems may be included in a portion wearable by
a subject or may be external computer systems config-
ured to receive data from the wearable detection appa-
ratus and may be configured to process the data to gen-
erate various assessments, such as pharmacokinetic as-
sessments and diagnostic assessments. The computer
system may further be configured to process data by im-
plementing various signal processing methods.

[0215] There are many examples of computer systems
currently in use. Some examples include, among others,
network appliances, personal computers, workstations,
mainframes, networked clients, servers, media servers,
application servers, database servers, web servers, and
virtual servers. Other examples of computer systems
may include mobile computing devices, such as cellular
phones and personal digital assistants, and network
equipment, such as load balancers, routers and switch-
es. Additionally, aspects in accord with the present dis-
closure may be located on a single computer system or
may be distributed among a plurality of computer sys-
tems connected to one or more communication networks.
[0216] For example, various aspects and functions
may be distributed among one or more computer sys-
tems configured to provide a service to one or more client
computers, or to perform an overall task as part of a dis-
tributed system. Additionally, aspects may be performed
on a client-server or multi-tier system that includes com-
ponents distributed among one or more server systems
that perform various functions. Thus, the disclosure is
not limited to executing on any particular system or group
of systems. Further, aspects may be implemented in soft-
ware, hardware or firmware, or any combination thereof.
Thus, aspects in accord with the present disclosure may
be implemented within methods, acts, systems, system
placements and components using a variety of hardware
and software configurations, and the disclosure is not
limited to any particular distributed architecture, network,
or communication protocol. Furthermore, aspects in ac-
cord with the present disclosure may be implemented as
specially-programmed hardware and/or software.
[0217] FIG. 2 shows a block diagram of a distributed
computer system 100, in which various aspects and func-
tions in accord with the present disclosure may be prac-
ticed. The distributed computer system 100 may include
one more computer systems. For example, as illustrated,
the distributed computer system 100 includes three com-
puter systems 102, 104 and 106. As shown, the computer
systems 102, 104 and 106 are interconnected by, and
may exchange data through, a communication network
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108. The network 108 may include any communication
network through which computer systems may exchange
data. To exchange data via the network 108, the com-
puter systems 102, 104 and 106 and the network 108
may use various methods, protocols and standards in-
cluding, among others, token ring, Ethernet, Wireless
Ethernet, Bluetooth, TCP/IP, UDP, HTTP, FTP, SNMP,
SMS, MMS, SS7, JSON, XML, REST, SOAP, CORBA
IIOP, RMI, DCOM and Web Services. To ensure data
transfer is secure, the computer systems 102, 104 and
106 may transmit data via the network 108 using a variety
of security measures including TSL, SSL or VPN, among
other security techniques. While the distributed computer
system 100 illustrates three networked computer sys-
tems, the distributed computer system 100 may include
any number of computer systems, networked using any
medium and communication protocol.

[0218] Various aspects and functions in accord with
the present disclosure may be implemented as special-
ized hardware or software executing in one or more com-
puter systems including the computer system 102 shown
in FIG. 2. As depicted, the computer system 102 includes
a processor 110, a memory 112, a bus 114, an interface
116 and a storage system 118. The processor 110, which
may include one or more microprocessors or other types
of controllers, can perform a series of instructions that
manipulate data. The processor 110 may be a well-
known, commercially available processor such as an In-
tel Pentium, Intel Atom, ARM Processor, Motorola Pow-
erPC, SGI MIPS, Sun UltraSPARC, or Hewlett-Packard
PA-RISC processor, or may be any other type of proc-
essor or controller as many other processors and con-
trollers are available. The processor 110 may be a mobile
device or smart phone processor, such as an ARM Cortex
processor, a Qualcomm Snapdragon processor or an Ap-
ple processor. As shown, the processor 110 is connected
to other system placements, including a memory 112, by
the bus 114.

[0219] The memory 112 may be used for storing pro-
grams and data during operation of the computer system
102. Thus, the memory 112 may be a relatively high per-
formance, volatile, random access memory such as a
dynamic random access memory (DRAM) or static mem-
ory (SRAM). However, the memory 112 may include any
device for storing data, such as a disk drive or other non-
volatile storage device, such as flash memory or phase-
change memory (PCM). Various embodiments in accord
with the presentdisclosure can organize the memory 112
into particularized and, in some cases, unique structures
to perform the aspects and functions disclosed herein.
[0220] Components of the computer system 102 may
be coupled by an interconnection element such as the
bus 114. The bus 114 may include one or more physical
busses (for example, busses between components that
are integrated within a same machine), and may include
any communication coupling between system place-
ments including specialized or standard computing bus
technologies such as IDE, SCSI, PCI and InfiniBand.
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Thus, the bus 114 enables communications (for example,
data and instructions) to be exchanged between system
components of the computer system 102.

[0221] Computer system 102 also includes one or
more interface devices 116 such as input devices, output
devices and combination input/output devices. The inter-
face devices 116 may receive input, provide output, or
both. For example, output devices may render informa-
tion for external presentation. Input devices may accept
information from external sources. Examples of interface
devices include, among others, keyboards, mouse de-
vices, trackballs, microphones, touch screens, printing
devices, display screens, speakers, network interface
cards, etc. The interface devices 116 allow the computer
system 102 to exchange information and communicate
with external entities, such as users and other systems.
[0222] Storage system 118 may include a computer-
readable and computer-writeable nonvolatile storage
medium in which instructions are stored that define a
program to be executed by the processor. The storage
system 118 also may include information that is recorded,
on or in, the medium, and this information may be proc-
essed by the program. More specifically, the information
may be stored in one or more data structures specifically
configured to conserve storage space or increase data
exchange performance. The instructions may be persist-
ently stored as encoded signals, and the instructions may
cause a processor to perform any of the functions de-
scribed herein. A medium that can be used with various
embodiments may include, for example, optical disk,
magnetic disk or flash memory, among others. In oper-
ation, the processor 110 or some other controller may
cause data to be read from the nonvolatile recording me-
dium into another memory, such as the memory 112, that
allows for faster access to the information by the proc-
essor 110 than does the storage medium included in the
storage system 118. The memory may be located in the
storage system 118 or in the memory 112. The processor
110 may manipulate the data within the memory 112,
and then copy the data to the medium associated with
the storage system 118 after processing is completed. A
variety of components may manage data movement be-
tween the medium and the memory 112, and the disclo-
sure is not limited thereto.

[0223] Further, the disclosure is not limited to a partic-
ular memory system or storage system. Although the
computer system 102 is shown by way of example as
one type of computer system upon which various aspects
and functions in accord with the present disclosure may
be practiced, aspects of the disclosure are not limited to
being implemented on the computer system, shown in
FIG. 2. Various aspects and functions in accord with the
presentdisclosure may be practiced on one or more com-
puters having different architectures or components than
that shown in FIG. 2. For instance, the computer system
102 may include specially-programmed, special-pur-
pose hardware, such as for example, an application-spe-
cific integrated circuit (ASIC) tailored to perform a partic-
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ular operation disclosed herein. Another embodiment
may perform the same function using several general-
purpose computing devices running MAC OS System X
with Motorola PowerPC processors and several special-
ized computing devices running proprietary hardware
and operating systems.

[0224] The computer system 102 may include an op-
erating system that manages at least a portion of the
hardware placements included in computer system 102.
A processor or controller, such as processor 110, may
execute an operating system which may be, among oth-
ers, a Windows-based operating system (for example,
Windows NT, Windows 2000/ME, Windows XP, Win-
dows 7, or Windows Vista) available from the Microsoft
Corporation, a MAC OS System X operating system
available from Apple Computer, one of many Linux-
based operating system distributions (for example, the
Enterprise Linux operating system available from Red
Hat Inc.), a Solaris operating system available from Sun
Microsystems, or a UNIX operating systems available
from various sources. The operating system may be a
mobile device or smart phone operating system, such as
Windows Mobile, Android or iOS. Many other operating
systems may be used, and embodiments are not limited
to any particular operating system.

[0225] The processor and operating system together
define a computing platform for which application pro-
grams in high-level programming languages may be writ-
ten. These component applications may be executable,
intermediate (for example, C# or JAVA bytecode) or in-
terpreted code which communicate over a communica-
tion network (for example, the Internet) using a commu-
nication protocol (for example, TCP/IP). Similarly, func-
tions in accord with aspects of the present disclosure
may be implemented using an object-oriented program-
ming language, such as SmallTalk, JAVA, C++, Ada, or
C# (C-Sharp). Other object-oriented programming lan-
guages may also be used. Alternatively, procedural,
scripting, or logical programming languages may be
used.

[0226] Additionally, various functions in accord with as-
pects of the present disclosure may be implemented in
a non-programmed environment (for example, docu-
ments created in HTML, XML or other format that, when
viewed in a window of a browser program, render aspects
of a graphical-user interface or perform other functions).
Further, various embodiments in accord with aspects of
the present disclosure may be implemented as pro-
grammed or non-programmed placements, or any com-
bination thereof. For example, a web page may be im-
plemented using HTML while a data object called from
within the web page may be written in C++. Thus, the
disclosure is not limited to a specific programming lan-
guage and any suitable programming language could al-
so be used.

[0227] A computer system included within an embod-
iment may perform functions outside the scope of the
disclosure. For instance, aspects of the system may be
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implemented using an existing product. Aspects of the
system may be implemented on database management
systems such as SQL Server available from Microsoft of
Seattle, Washington; Oracle Database from Oracle of
Redwood Shores, California; and MySQL from Sun Mi-
crosystems of Santa Clara, California; or integration soft-
ware such as WebSphere middleware from IBM of Ar-
monk, New York. However, a computer system running,
for example, SQL Server may be able to support both
aspects in accord with the present disclosure and data-
bases for sundry applications not within the scope of the
disclosure.

Administration

[0228] A labeled probe or precursor thereof can be ad-
ministered to a subject, e.g.,ahuman subject, by a variety
of methods. A labeled probe or precursor thereof, can be
administered by one of the following routes: oral, intra-
venous, intramuscular, intra-arterial, subcutaneous, in-
traventricular, transdermal, interdermal, rectal, intravag-
inal, intraperitoneal, topical (as by liquids, powders, oint-
ments, creams, sprays, or drops), mucosal, nasal, buc-
cal, enteral, sublingual; intratracheal instillation, bronchi-
al instillation, and/or inhalation; and/or as an oral spray,
nasal spray, and/or aerosol.

[0229] The labeled probe or precursor can be admin-
istered once, or more than once. E.g., administration can
be repeated, e.g., once or twice or three times or more
per week. In embodiments according to the invention of
claim 2, dosing can be adjusted according to a patient’s
rate of clearance. For example, a patient may be admin-
istered a second or follow-on dose if the level of labeled
probe falls below a preselected reference.

[0230] In certain embodiments, the labeled probe or
precursor thereof may be prepared with a carrier. In em-
bodiments the carrier will protect the labeled probe or
precursor thereof against rapid release, such as a con-
trolled release formulation, including implants, and mi-
croencapsulated delivery systems. Biodegradable, bio-
compatible polymers can be used, such as ethylene vinyl
acetate, polyanhydrides, polyglycolic acid, collagen,
polyorthoesters, and polylactic acid. Many methods for
the preparation of such formulations are patented or gen-
erally known. See, e.g., Controlled Drug Delivery (Drugs
and the Pharmaceutical Sciences), Second Edition, J.
Robinson and V. H. L. Lee, eds., Marcel Dekker, Inc.,
New York, 1987.

[0231] Having described above several aspects of at
least one embodiment, it is to be appreciated various
alterations, modifications, and improvements will readily
occur to those skilled in the art. Such alterations, modi-
fications, and improvements are intended to be part of
this disclosure and are intended to be within the scope
of the disclosure. Accordingly, the foregoing description
and drawings are by way of example only, and the scope
of the disclosure should be determined from proper con-
struction of the appended claims, and their equivalents.
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Claims

A method for assessment of a labeled probe dis-
posed within the body of a subject, the method com-
prising:

providing an apparatus for the detection of a la-
beled probe, wherein the apparatus comprises:

a plurality of biasing members for wearing
proximate a plurality of target portions of the
living subject, each biasing member includ-
ing at least one detector for detecting emis-
sions from the labeled probe and for gener-
ating atleast one signal indicative of the de-
tection of emissions from the labeled probe;
aprocessor configured to receive the signal
and configured to generate an assessment
of the labeled probe based on the signals;
a transmitter configured to transmit the sig-
nals to said processor,

the method further comprising:

each biasing member being worn proximate a
respective different target portion of the plurality
of target portions,

receiving a plurality of signals from the plurality
of biasing members, the plurality of signals in-
cluding the atleast one signal from each biasing
member of the plurality of biasing members; and
said processor generating an assessment of the
pharmacokinetics of the probe within the plural-
ity of target portions based on the plurality of
signals,

wherein said different target portions are the
head and a target portion elsewhere on the sub-
ject.

2. Anapparatus for assessment of a labeled probe dis-

posed within the body of a subject, the apparatus
comprising:

a plurality of biasing members for wearing prox-
imate a plurality of target portions of the living
subject, each biasing member including at least
one detector for detecting emissions from the
labeled probe and for generating at least one
signal indicative of the detection of emissions
from the labeled probe;

a processor configured to receive the signal and
configured to generate an assessment of the la-
beled probe based on the signals;

a transmitter configured to transmit the signals
to said processor,

each biasing member being suitable for being
worn proximate a respective different target por-
tion of the plurality of target portions,
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said processor is configured toreceive a plurality
of signals from the plurality of biasing members,
the plurality of signals including the at least one
signal from each biasing member of the plurality
of biasing members; and

said processor configured to generate an as-
sessment of the pharmacokinetics of the probe
within the plurality of target portions based on
the plurality of signals,

wherein the plurality of biasing members com-
prise a first biasing member being a head-band
for the head as a target portion and a second
biasing member being an arm-band, a wrist-
band, an ankle-band or a waist-band, for a dif-
ferent target portion of the subject.

The method of claim 1 or apparatus of claim 2,
wherein the transmitter is configured to transmit the
signal wirelessly to the processor.

The method or apparatus of any of the preceding
claims, wherein the processor is located at a remote
site.

The method or apparatus of any of the preceding
claims, wherein the apparatus is configured to pro-
vide a read-out of the concentration of the labeled
probe as a function of time.

The method or apparatus of any of the preceding
claims, wherein the plurality of signals are indicative
of the concentration of the labeled probe as a func-
tion of time.

The method or apparatus of any of the preceding
claims, wherein the apparatus comprises a self-con-
tained power source.

The method or apparatus of any of the preceding
claims, wherein the detectors are portable photon-
counting detectors.

The apparatus of any of the preceding claims 2 to 8,
wherein the head-band is for the brain as a target
portion.

The method of any of the preceding claims 1 and 3
to 8, wherein the labeled probed is targeted to the
brain of the subject.

The method of any of the preceding claims 1, 3t0 8
and 10, wherein generating the assessment further
includes generating at least one of a location distri-
bution and a concentration distribution of the probe
based on the plurality of signals.

The apparatus of any of the preceding claims 2to 9,
wherein the processor is configured to generate the
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assessment including generating at least one of a
location distribution and a concentration distribution
of the probe based on the plurality of signals.

The method of any of the preceding claims 1, 3 to 8,
10 and 11, wherein the target portion elsewhere on
the subject is the neck, arm, wrist, leg, ankle, abdo-
men, chest or stomach of the subject.

Patentanspriiche

1.

2,

Verfahren zum Beurteilen einer markierten Sonde,
die innerhalb des Korpers einer Person angeordnet
ist, das Verfahren umfassend:

Bereitstellen einer Einrichtung fiir die Detektion
einer markierten Sonde, wobei die Einrichtung
umfasst:

eine Vielzahl von Spannelementen zum
Tragen nahe einer Vielzahl von Zielab-
schnitten derlebenden Person, wobeijedes
Spannelement mindestens einen Detektor
zum Detektieren von Emissionen von der
markierten Sonde und zum Erzeugen min-
destens eines Signals, das die Detektion
von Emissionen von der markierten Sonde
anzeigt, enthalt;

einen Prozessor, der zum Empfangen des
Signals ausgebildet ist und zum Erzeugen
einer Beurteilung der markierten Sonde auf
Basis der Signale ausgebildet ist;

einen Sender, der zum Senden der Signale
an den Prozessor ausgebildet ist,

das Verfahren weiter umfassend:

jedes Spannelement nahe einem entsprechen-
den anderen Zielabschnitt der Vielzahl von Ziel-
abschnitten getragen wird,

Empfangen einer Vielzahl von Signalen von der
Vielzahl von Spannelementen, wobei die Viel-
zahl von Signalen das mindestens eine Signal
von jedem Spannelement der Vielzahl von
Spannelementen enthalten; und

der Prozessor eine Beurteilung der Pharmako-
kinetik der Sonde innerhalb der Vielzahl von
Zielabschnitten auf Basis der Vielzahl von Sig-
nalen erzeugt,

wobei die verschiedenen Zielabschnitte der
Kopf und ein Zielabschnitt an anderer Stelle auf
der Person sind.

Einrichtung zum Beurteilen einer markierten Sonde,
die innerhalb des Korpers einer Person angeordnet
ist, die Einrichtung umfassend:
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eine Vielzahl von Spannelementen zum Tragen
nahe einer Vielzahl von Zielabschnitten der le-
benden Person, wobei jedes Spannelement
mindestens einen Detektor zum Detektieren von
Emissionen von der markierten Sonde und zum
Erzeugen mindestens eines Signals, das die
Detektion von Emissionen von der markierten
Sonde anzeigt, enthalt;

einen Prozessor, der zum Empfangen des Sig-
nals ausgebildetistund zum Erzeugen einer Be-
urteilung der markierten Sonde auf Basis der
Signale ausgebildet ist;

einen Sender, der zum Senden der Signale an
den Prozessor ausgebildet ist,

wobei jedes Spannelement geeignet ist, nahe
einem entsprechenden anderen Zielabschnitt
der Vielzahl von Zielabschnitten getragen zu
werden,

wobei der Prozessor zum Empfangen einer Viel-
zahl von Signalen von der Vielzahl von Spann-
elementen ausgebildet ist, wobei die Vielzahl
von Signalen das mindestens eine Signal von
jedem Spannelement der Vielzahl von Spanne-
lementen enthalt; und

der Prozessor zum Erzeugen einer Beurteilung
der Pharmakokinetik der Sonde innerhalb der
Vielzahl von Zielabschnitten auf Basis der Viel-
zahl von Signalen ausgebildet ist,

wobeidie Vielzahl von Spannelementen ein ers-
tes Spannelement umfassen, das ein Kopfband
fir den Kopf als ein Zielabschnitt ist, und ein
zweites Spannelement, das ein Armband, ein
Handgelenksband, ein Knéchelband oder ein
Taillenband flr einen anderen Zielabschnitt der
Person ist.

Verfahren nach Anspruch 1 oder Einrichtung nach
Anspruch 2, wobei der Sender zum drahtlosen Sen-
den des Signals an den Prozessor ausgebildet ist.

Verfahren oder Einrichtung nach einem der vorste-
henden Anspriiche, wobei der Prozessor an einer
fernen Stelle gelegen ist.

Verfahren oder Einrichtung nach einem der vorste-
henden Anspriiche, wobei die Einrichtung ausgebil-
det ist, eine Ablesung der Konzentration der mar-
kierten Sonde als eine Funktion von Zeit bereitzu-
stellen.

Verfahren oder Einrichtung nach einem der vorste-
henden Anspriche, wobei die Vielzahl von Signalen
die Konzentration der markierten Sonde als eine
Funktion von Zeit anzeigen.

Verfahren oder Einrichtung nach einem der vorste-
henden Anspriiche, wobei die Einrichtung eine ei-
genstandige Energiequelle umfasst.



10.

11.

12.

13.

31 EP 2 967 339 B1 32

Verfahren oder Einrichtung nach einem der vorste-
henden Anspriiche, wobei die Detektoren tragbare
Photonenzahldetektoren sind.

Einrichtung nach einem der vorstehenden Anspri-
che 2 bis 8, wobei das Kopfband fiir das Gehirn als
ein Zielabschnitt ist.

Verfahren nach einem der vorstehenden Anspriiche
1 und 3 bis 8, wobei die markierte Sonde auf das
Gehirn der Person gerichtet ist.

Verfahren nach einem der vorstehenden Anspriiche
1,3bis 8 und 10, wobei ein Erzeugen der Beurteilung
weiter ein Erzeugen mindestens einer Positionsver-
teilung und einer Konzentrationsverteilung der Son-
de auf Basis der Vielzahl von Signalen enthalt.

Einrichtung nach einem der vorstehenden Anspri-
che 2 bis 9, wobei der Prozessor zum Erzeugen der
Beurteilung ausgebildetist, enthaltend ein Erzeugen
mindestens einer von einer Positionsverteilung und
einer Konzentrationsverteilung der Sonde auf Basis
der Vielzahl von Signalen.

Verfahren nach einem der vorstehenden Anspriiche
1, 3 bis 8, 10 und 11, wobei der Zielabschnitt an
anderer Stelle auf der Person der Hals, der Arm, das
Handgelenk, das Bein, der Knéchel, der Bauch, die
Brust oder der Magen der Person ist.

Revendications

1.

Procédé d’évaluation d’'une sonde étiquetée dispo-
sée a l'intérieur du corps d’'un sujet, le procédé
comprenant :

la fourniture d’'un appareil pour la détection
d’'une sonde étiquetée, dans lequel I'appareil
comprend :

une pluralité d’éléments de sollicitation pour
porter a proximité d’'une pluralité de parties
cibles du sujet vivant, chaque élément de
sollicitation comprenant au moins un détec-
teur pour détecter des émissions provenant
de la sonde étiquetée et pour générer au
moins un signal indiquant la détection
d’émissions provenant la sonde étiquetée ;
un processeur configuré pour recevoir le si-
gnal et configuré pour générer une évalua-
tion de la sonde étiquetée sur la base des
signaux ;

un émetteur configuré pour transmettre les
signaux audit processeur ;

le procédé comprenant en outre :
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chaque élément de sollicitation étant porté
a proximité d’'une partie cible différente res-
pective de la pluralité de parties cibles,

la réception d’'une pluralité de signaux pro-
venant de la pluralité d’éléments de sollici-
tation, la pluralité de signaux comprenant le
au moins un signal provenant de chaque
élément de sollicitation de la pluralité d’élé-
ments de sollicitation ; et

ledit processeur générantune évaluation de
la pharmacocinétique de la sonde a l'inté-
rieur de la pluralité de parties cibles sur la
base de la pluralité de signaux,

dans lequel lesdites parties cibles différen-
tes sont la téte et une partie cible ailleurs
sur le sujet.

2. Appareil destiné a évaluer une sonde étiquetée dis-

posée a l'intérieur du corps d’'un sujet, I'appareil
comprenant :

une pluralité d’éléments de sollicitation a porter
a proximité d’une pluralité de parties cibles du
sujet vivant, chaque élément de sollicitation
comprenant au moins un détecteur pour détec-
ter des émissions provenant de la sonde étique-
tée et pour générer au moins un signal indiquant
la détection d’émissions provenant de la sonde
étiquetée ;

un processeur configuré pour recevoir le signal
et configuré pour générer une évaluation de la
sonde étiquetée sur la base des signaux ;

un émetteur configuré pour transmettre les si-
gnaux audit processeur,

chaque élément de sollicitation étant approprié
pour étre porté a proximité d’une partie cible dif-
férente respective de la pluralité de parties ci-
bles,

ledit processeur est configuré pour recevoir une
pluralité de signaux provenant de la pluralité
d’éléments de sollicitation, la pluralité de si-
gnaux incluant le au moins un signal provenant
de chaque élément de sollicitation de la pluralité
d’éléments de sollicitation ; et

ledit processeur configuré pour générer une
évaluation de la pharmacocinétique de la sonde
a l'intérieur de la pluralité de parties cibles sur
la base de la pluralité de signaux,

dans lequel la pluralité d’éléments de sollicita-
tion comprennent un premier élément de solli-
citation étant un bandeau pour la téte comme
partie cible et un second élément de sollicitation
étant un brassard, un bracelet, un bracelet de
cheville ou une ceinture, pour une partie cible
différente du sujet.

Procédé selon la revendication 1 ou appareil selon
la revendication 2, dans lequel I'émetteur est confi-
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guré pour transmettre le signal sans fil au proces-
seur.

Procédé ou appareil selon I'une quelconque des re-
vendications précédentes, dans lequel le proces-
seur est situé au niveau d’'un site distant.

Procédé ou appareil selon I'une quelconque des re-
vendications précédentes, dans lequel I'appareil est
configuré pour fournir une mesure de la concentra-
tion de la sonde étiquetée en tant que fonction du
temps.

Procédé ou appareil selon I'une quelconque des re-
vendications précédentes, dans lequel la pluralité de
signaux indiquent la concentration de la sonde éti-
quetée en tant que fonction du temps.

Procédé ou appareil selon I'une quelconque des re-
vendications précédentes, dans lequel l'appareil
comprend une source d’alimentation autonome.

Procédé ou appareil selon I'une quelconque des re-
vendications précédentes, dans lequel les détec-
teurs sont des détecteurs de comptage de photons
portables.

Appareil selon I'une quelconque des revendications
précédentes 2 a 8, dans lequel le bandeau est pour
le cerveau en tant que partie cible.

Procédé selon I'une quelconque des revendications
précédentes 1 et 3 a 8, dans lequel la sonde étique-
tée cible le cerveau du sujet.

Procédé selon I'une quelconque des revendications
précédentes 1, 3 a 8 et 10, dans lequel la génération
de I'évaluation inclut en outre la génération d’au
moins une d’'une distribution d’'emplacementetd’'une
distribution de concentration de la sonde sur la base
de la pluralité de signaux.

Appareil selon I'une quelconque des revendications
précédentes 2 a 9, dans lequel le processeur est
configuré pour générer I'’évaluation incluant la géné-
ration d’au moins une d’une distribution d’emplace-
mentetd’une distribution de concentration de la son-
de sur la base de la pluralité de signaux.

Procédé selon I'une quelconque des revendications
précédentes 1, 3 a 8, 10 et 11, dans lequel la partie
cible ailleurs surle sujetest le cou, le bras, le poignet,
lajambe, lacheville,'abdomen, le torse oul'estomac
du sujet.
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