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Description
FIELD OF THE INVENTION

[0001] This invention relates to a device and method
for non-invasive optical measurements on ahuman body,
which is particularly useful for measuring blood-related
parameters.

BACKGROUND OF THE INVENTION

[0002] Non-invasive (in vivo) methods for measuring
various blood-related parameters have become very
popular due to the fact that these measurements, in dis-
tinction to invasive ones, do notinvolve the physical with-
drawal of a blood sample from the patient’s body. Optical
monitoring techniques of the kind specified utilize the de-
tection of light transmitted or reflected from the location
on the patient’s body under measurement, and are based
on spectrophotometric measurements enabling the indi-
cation of the presence of various blood constituents
based on known spectral behaviors ofthese constituents.
These methods being applied in real medicine rather than
in analytical chemistry create the basis for non-invasive
blood tests, which present, no doubt, one of today’s most
exciting challenges. To make blood tests low-cost, safe
and painless means to make them non-invasive.
[0003] Thetwo mainchallenges, thatany non-invasive
optical method has to deal with, are as follows: (1) the
low signal-to-noise ratio, and, (2) the large variability of
individual parameters influencing the signal of concrete
patients.

[0004] Mostofthesetechniques utilize ameasurement
optical device or probe, designed in a manner to be at-
tached to the patient’s finger, which includes an optical
assembly for irradiating the finger with light and detecting
its light response. The conventional devices of the kind
specified, such as a pulse oximeter, which is the generally
accepted standard of everyday clinical practice, provide
for measuring enhanced optical pulsatile signals caused
by the changes in the volume of a blood flowing through
a fleshy medium (e.g., finger).

[0005] Itis known that for blood parameters other than
oxygen saturation, e.g., glucose concentration, signifi-
cant difficulties have been accoutered, because their ab-
sorption spectral behavior in red and near infrared re-
gions is not as remarkable as for the oxygenized hemo-
globin. Hence, the main limitations on the way of expand-
ing the non-invasive techniques to the measurements
different from pulse oximetry are associated with the lim-
ited selectivity of the absorption based method.

[0006] A differenttechnique is disclosed in U.S. Patent
No. 6,400,972, WO 01/45553 and WO 01/96872, all as-
signed to the assignee of the present application. This is
an occlusion-release based technique, according to
which an over-systolic pressure is applied to the blood
perfused fleshy medium with a normal blood flow so as
to create a state of temporary blood flow cessation at the
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measurement location. The measurement with different
wavelengths of incident radiation and/or different polar-
ization states of detected light are carried out at timely
separated sessions taken during a time period including
a cessation time when the state of the blood flow cessa-
tion is maintained. This technique utilizes the condition
of the "artificial blood kinetics" rather than the natural
blood kinetics taking place when the state of blood ces-
sation is not achieved. As a result of the cessation of the
blood flow, a condition of the artificial kinetics is achieved
with the optical characteristics of the blood associated
with the light response being different from those at the
natural blood kinetics. Indeed, it is known that the scat-
tering properties of blood depend on the size and shape
of scatterers (aggregates). Thus, time changes of the
light response at the condition of artificial kinetics depend
on the changes in the shape and average size of the
scattering centers in the medium, i.e., red blood cells
(RBC) aggregation (Rouleaux effect). It was found that
owing to the effect of the artificial kinetics, the optical
characteristics of blood changes dramatically, such that
they differ from those of the fleshy medium with a normal
blood flow by about 25 to 60%, and sometimes even
more. Hence, the accuracy (i.e., signal-to-noise ratio) of
the technique based on the artificial kinetics as well as
selectivity of the optical measurements can be substan-
tially better when compared with those based on meas-
urements of the blood parameters at natural kinetics.

SUMMARY OF THE INVENTION

[0007] There is a need in the art to facilitate non-inva-
sive optical measurements of blood parameters by pro-
viding a novel device and method capable of stabilizing
the optical response of an illuminated region in a patient’s
body.

[0008] The presentinvention provides for detecting the
optical response formed by both light reflected from the
illuminated body portion and light transmitted there-
through. It should be understood that the terms "reflected
light"and "transmitted light" used herein signify light com-
ponents detected at, respectively, the same side of the
body portion at which the illumination is applied and the
opposite side, and actually both light portions include light
scattered from the illuminated region.

[0009] The presentinvention utilizes redirecting reflec-
tions of light on its way towards the region of interest (i.e.,
blood vessel) back to the region of interest. This is im-
plemented using a diffuser accommodated in the optical
path of light reflected from the body portion under meas-
urements. Due to the provision of a diffuser, illuminating
lightthatis reflected fromthe skin and bones s "collected"
and directed back to the region of interest. The use of a
diffuser stabilizes both the reflected and transmitted re-
sponses of the illuminated region, and causes a stable
increase of the reflected signal.

[0010] Thus, according to one aspect of the invention,
there is provided an optical measurement device for use
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in non-invasive measurements on a patient’s body, the
device comprising:

- anillumination assembly configured and operable to
generate illuminating light of a predetermined wave-
length range;

- adetection assembly comprising a first detector unit
for detecting a first light signal transmitted through
an illuminated body portion and generating first
measured data indicative of the detected transmitted
light, and a second detector unit for detecting a sec-
ond light signal reflected from the illuminated body
portion and generating second measured data indic-
ative of the detected reflected light; and

- alight directing assembly comprising a light diffuser
for scattering back light incident thereto, to thereby
direct the illuminating light or the light coming from
the body portion back towards the body portion,
thereby increasing amount of light reaching a region
of interest inside the body portion and thus maximiz-
ing homogeneity of the first and second detected
light signals.

[0011] Preferably, the light diffuser extends along at
least a part of the body portion at the illuminated side
thereof. The diffuser may be formed with an optical win-
dow for allowing passage of light from the illumination
assembly towards the body portion; and/or with an optical
window for allowing light passage from the body portion
to the second detector unit.

[0012] The diffuser may for example be, but not limited
to, of dimensions of about 20x24mm, and may be made
of a material such as PVC, Polyurethan.

[0013] The device is configured for operating in the oc-
clusion-release mode. To this end, the device includes
a pressurizing assembly operable for applying an over-
systolic pressure to the patient’s body so as to create a
condition of artificial blood kinetics in the region of interest
and maintain this condition for a certain time period. The
pressurizing assembly may be configured and operable
for applying a secondary controllably varying under- or
over-systolic pressure to the body within the region of
interest, so as to alter said condition of artificial blood
kinetics over a predetermined time interval within said
certain time period, to thereby modulate the amount of
blood under measurements.

[0014] Preferably, the device is configured as finger
holder. This may be a clip member for enclosing the body
portion between its upper and lower arms, one of the
upper and lower arms carrying the illumination assembly,
the diffuser and the second detector unit, and the other
arm carrying the first detector unit. Alternatively, this may
be a ring-like device. For example, such a ring may be
designed as two U-shaped semi-ring portions, one car-
rying the illumination assembly, the diffuser and the sec-
ond detector unit, and the other carrying the first detector
unit. If the occlusion-mode operation is considered, the
pressurizing assembly is associated with one of the U-
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shaped portions being in the form of an air cushion on
theinner side of said portion, in which case the air cushion
is made of a light diffusing material, thereby presenting
said diffuser.

[0015] According to another aspect of the invention,
there is provided a method for use in non-invasive optical
measurements on a patient’s body utilizing illumination
of a region of interest inside the body portion and detec-
tion of light response of the region of interest, the method
comprising:

- collecting light coming from the body portion and di-
recting at least a part of the collected light back to
the body portion;

- detecting a first light signal transmitted through the
body portion and generating first measured data in-
dicative of the detected transmitted light, and detect-
ing a second light signal reflected from the body por-
tion and generating second measured data indica-
tive of the detected reflected light;

the method providing for increasing amount of light
reaching the region of interest inside the body portion,
and for maximizing homogeneity of the first and second
detected light signals.

[0016] Theinventionis definedinthe claims. Otherem-
bodiments are presented for illustrative purposes only.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] In order to understand the invention and to see
how it may be carried out in practice, a preferred embod-
iment will now be described, by way of nonlimiting exam-
ple only, with reference to the accompanying drawings,
in which:

Fig. 1 is a schematic illustration of a measurement
device of the present invention utilizing a diffuser;
Fig. 2 illustrates a measurement device according
to a specific example of the invention;

Figs. 3A and 3B illustrate the result of typical optical
measurements without a diffuser; and

Figs. 4A and 4B illustrate the results of measure-
ments utilizing the device of the present invention
with a diffuser.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Referring to Fig. 1, there is schematically illus-
trated an optical measurement device 10 of the present
invention for use in non-invasive measurements on a pa-
tient's body, e.g., patient’s finger F. The device 10 in-
cludes an illumination assembly 12; a detection assem-
bly 14; and a light directing assembly 16. A control unit
20is provided for operating the illumination and detection
assemblies and for receiving and processing measured
data coming from the detection assembly.

[0019] Theillumination assembly 12 is accommodated
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so as to direct illuminating light towards the finger F. The
illumination assembly 12 may utilize one or more light
emitting elements, e.g., LED(s). Preferably, a matrix of
LEDs s used. In this specific example of measuring blood
parameters, the illumination assembly 12 is designed for
generating light of different wavelengths (at least two dif-
ferent wavelengths), which can be implemented by using
different light emitting elements or a single broadband
illuminator.

[0020] The light detection assembly 14 includes a first
detector unit 14A accommodated substantially opposite
the illumination assembly 12 for detecting a first light sig-
nal transmitted through the finger F and generating first
measured data MD, indicative thereof, and includes a
second detector unit 14B accommodated adjacent to the
illumination assembly 12 for detecting a second light sig-
nal reflected from the inside of the finger and generating
second measured data MD, indicative thereof. Each of
the detector units 14A and 14B includes one or more
frequency selective detector (e.g., a matrix of detectors),
such as spectrophotometer and/or photodiode typically
equipped with frequency selective filter and amplifying
means, which are not specifically shown.

[0021] It should be understood that generally, the light
emitting element(s) as well as a detectors may be ac-
commodated aside the finger in which case light is di-
rected towards and away from the respective locations
on the finger via fibers.

[0022] The light directing assembly 16 includes a dif-
fuser 18 accommodated proximate the finger portion un-
dermeasurements attheilluminating side, so as to collect
light reflections from the finger and reflect them back to-
wards the inside of the finger, thereby increasing the
amount of light reaching the blood vessel in the finger.
As shown in the present example, the diffuser 18 extends
along the finger portion and is formed with an optical win-
dow 19 so as to allow passage of illuminating light to-
wards the finger. The reflection-mode detector 14B may
be accommodated adjacent to the diffuser slightly aside
thereof to detect reflected light propagating along axes
that do not intersect with the diffuser, or alternatively,
may be vertically aligned with the diffuser in which case
the diffuser 18 is formed with an additional optical window
19 allowing passage of light therethrough towards the
detector 14B.

[0023] The diffuser is made of a semi-transparent ma-
terial, capable to diffuse visible and near-infrared light.
The attenuation coefficient and spatial distribution of dif-
fused light has to be a very weak function of wavelength
in the operating spectral region. The diffuser has a certain
minimal size so as to ensure that the majority of the body
surface (e.g., surface of the patient’s finger provides ef-
ficient return of reflected light to the examined media
(e.g., about 48mm?2, e.g., dimensions of about
20x24mm).

[0024] The diffuser thus "collects" light that is typically
reflected from the skin and bone while propagating to-
wards the blood vessel and reflects this light back to the
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blood vessel to thereby increase the amount of light
reaching the blood vessel. As a result, both the intensity
of light transmitted through the blood vessel and received
at the first detector unit 14A (transmission-mode detec-
tor) and the intensity of light reflected from the blood ves-
sel and received at the second detector unit 14B (reflec-
tion-mode detector) are increased, and the homogeneity
of the first and second light signals is thus maximized.
[0025] Thedevice 10 may be designed as a finger hold-
er in the form of a clip member attachable to a patient’s
finger so as to enclose a finger portion between upper
and lower arms 11A and 11B of the clip member (similar
to the conventionally used pulse oximeter). One of the
upper and lower arms - lower arm 11B in the present
example, carries the illumination assembly 12, the dif-
fuser 18 and the reflection-mode detector unit 14B, and
the other arm 11A carries the transmission-mode detec-
tor unit 14A. The diffuser 18 extends along at least a part
of the inner surface of the lower arm 11B of the clip mem-
ber.

[0026] The measurement device 10 is configured for
operating with the so-called "occlusion-release mode".
To this end, the device 10 includes a pressurizing as-
sembly 22 having an occluder arrangement (occlusion
cuff) 24 associated with a drive mechanism 25 operable
by the control unit 20 for applying an over-systolic pres-
sure to the patient’s finger F to create a state of blood
flow cessation in the vicinity of a measurement location
ML (where optical measurements are applied). The pres-
surizing assembly 22 may also be operable to apply a
secondary controllably varying under- or over-systolic
pressure to the measurement location ML, which in the
present example of Fig. 1 is implemented using another
cuff 26 associated with a drive mechanism 27. Thus, the
primary over-systolic pressure is applied to a finger lo-
cation L, upstream of the measurement location ML with
respect to the blood flow direction, and the variable sec-
ondary pressure is periodically applied to a location L,
in the closest vicinity of the measurement location while
in the state of temporarily blood flow cessation, thus im-
plementing the so-called "multiple-occlusion" mode.
[0027] The principles of the occlusion-release based
measurements are disclosed in the above-indicated US
Patents and the multiple-occlusion mode is described in
a co-pending US patent application Ser. No. 10/452,932,
all assigned to the assignee of the present application,
and do not form part of the present invention.

[0028] Moreover, the principles of the present inven-
tion consisting of using a diffuser and detecting both light
transmitted through and reflected from the region of in-
terest, can advantageously be used in measurements
based on detecting a pulsatile signal of a light response
of the medium (such as in the conventional pulse oxime-
ter), and in the occlusion-based measurements where a
non-pulsatile signal is detected. This will be described
further below with reference to Figs. 3A-3B and 4A-4B.
[0029] It should be noted that when using the simulta-
neous transmission- and reflection-mode measure-
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ments, the parameter of interest (e.g., glucose concen-
tration in blood) may be calculated independently from
transmission and reflection signals. When a difference
between the two readings exceeds a certain predeter-
mined value, the measurement results are defined as an
outlier.

[0030] Fig. 2 illustrates a specific but not limiting ex-
ample of a measurement device 100 of the present in-
vention. In the present example, the device 100 is de-
signed like aring, formed by two portions 111A and 111B
each of a substantially U-shaped cross-section arranged
with respect to each other for enclosing and holding ther-
ebetween a portion of the patient’s finger (not shown
here). The U-shape parts 111A and 111B are made of
a rigid or semi-rigid material, such as metal or plastic. In
the cross-section, these U-shape parts can, for example,
be of semi-circle or semi-oval forms. The parts 111A and
111B can partially overlap over a predetermined dis-
tance.

[0031] The measurement device (probe) 100 compris-
es an illumination assembly (not shown) mounted on a
holding frame 112 associated with the semi-ring 111B;
a light detection assembly including a transmission-
mode detector unit (not shown) mounted on a holding
frame 114A associated with the semi-ring 111A so as to
be substantially opposite the illumination assembly, and
a reflection-mode detector unit (not shown) mounted on
the semi-ring 111B; and a diffuser 118 located on the
inner surface of the semi-ring 111B. Similar to the previ-
ously described example, the illumination assembly can
include a plurality of light sources (e.g., LEDs) associated
with a suitable drive mechanism (not shown) operated
by a control unit, or a single broad band illuminator. The
light source (or multiple light sources) radiates the meas-
urementlocation of the fingerthrough an aperture (optical
window) 119 in the diffuser 118. In the present example,
another aperture 121 is provided in the diffuser 118 to
allow passage of light from the illuminated region to the
reflection-mode detector. It should, however, be under-
stood that the provision of this aperture is optional since
the reflection-mode deflector may be accommodated ad-
jacent to the diffuser slightly aside thereof to detect re-
flected light propagating along axes that do not intersect
with the diffuser.

[0032] It should also be noted that, although in the
present examples of Figs. 1 and 2, the diffuser is shown
as constructional part of the illumination/detection ar-
rangement of the measurement device (e.qg., finger hold-
er), the diffuser may be a separate element. Forexample,
the diffuser may be configured to be put onto a finger, so
as to be located between the finger and the illumina-
tion/detection arrangement of the measurement device.
The diffuser may be in the form of a thin elastic cover for
wrapping at least a part of the body portion (e.g., finger),
and configured to enable optical measurements there-
through. For example, the diffuser may be formed with
an optical windows, which when the device is put in op-
eration is aligned with the optical path of illuminating light,
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and possibly also including an additional optical window
aligned with the reflection mode detector.

[0033] Turning back to Fig. 2, the device 100 further
includes a pressurizing assembly that includes an air
cushion 124 associated with a drive mechanism (not
shown) and operable to apply pressure to the finger por-
tion enclosed between the parts 111A and 111B. In the
present example, the cushion 124 is made of a light dif-
fusing material thus presenting the diffuser 118.

[0034] By moving the upper and lower parts 111A and
111B of the probe towards each other, a position of a
finger therebetween is fixed. Then, a locking device 126
further fixes the parts 111A and 111B to thereby apply
a certain preliminary pressure to start the measurement
procedure. The locking device may be implemented by
any suitable known means (e.g., including a teeth ar-
rangement and a spring assembly) and is aimed at pre-
venting the opening of thering-like probe. Then, the cush-
ion 124, which in the present example is associated with
the lower semi-ring 111B, is operated to press the finger
to the upper semi-ring 111A to thereby apply an over-
systolic pressure (e.g., 220-250mmHg) and create a
blood flow cessationin the finger. Then, during the meas-
urements while in the blood flow cessation state, a vari-
able over-systolic secondary pressure is supplied
through the cushion 124. Thus, according to this embod-
iment of the invention, the primary over-systolic pressure
as well as the secondary pressure is applied to the same
location on the finger via the same pressurizing assembly
(cushion 124).

[0035] Due to the provision of the diffuser (18 in Fig. 1
and 118 in Fig. 2), light that while propagating from the
illumination assembly towards the blood vessel in the
finger is typically reflected from the skin and bone, is col-
lected and reflected back to the blood vessel. As aresult,
both the intensity of light transmitted through the blood
vessel and received by the transmission mode detector
and the intensity of light reflected from the blood vessel
and received by the reflection mode detector are in-
creased. This maximizes the homogeneity of the detect-
ed light signals.

[0036] Reference is made to Figs. 3A-3B and 4A-4B
showing experimental results: Figs. 3A and 3B illustrate
the results of measurements with no diffuser and Figs.
4A and 4B illustrate the same with the diffuser-based
device of the present invention. Each of these figures
shows the time variation of a detected light response of
a measurement location inside a patient’s finger.
[0037] In the example of Fig. 3A, the finger is illumi-
nated with 720nm light, and light reflected from the finger
is measured. As shown, a graph G4 has a pulsatile-signal
part L4 measured during a 100sec time period prior to
the application of an over-systolic pressure, and a non-
pulsatile part L’y continuously measured after the appli-
cation of such pressure. Both the pulsatile and non-pul-
satile reflected signals decrease during the measure-
ments. In the example of Fig. 3B, the finger is illuminated
with 720nm light, and time variations of light reflected
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from the finger G4 and that of light transmitted through
the finger G, are measured. Measured reflected signal
G, has aninitial pulsatile signal part L4 and a further non-
pulsatile signal part L’4 resulting from the occlusion; and
measured transmitted signal has initial pulsatile signal
part L, and a further non-pulsatile signal part L’,. As
shown, the reflection occlusion-signal L’ decreases, and
transmission occlusion-signal increases with time.
[0038] Figs. 4A and 4B show the measurements with
the diffuser for, respectively, reflection mode, and both
reflection and transmission modes. As shown, when us-
ing the diffuser, all the signal parts increase during the
measurements.

[0039] Those skilled in the art will readily appreciate
that various modifications and changes can be applied
to the embodiments of the invention as hereinbefore ex-
emplified without departing from its scope defined in and
by the appended claims.

Claims

1. An optical measurement device (10, 100) for use in
non-invasive measurements on a patient’s body, the
device comprising:

- an illumination assembly (12) configured and
operable to generate illuminating light of a pre-
determined wavelength range;

- a light detection assembly (14) for detecting
lightresponse of an illuminated body portion and
generating measured data indicative of the de-
tected light; and

- a light directing assembly;

wherein

said light detection assembly (14) is configured for
concurrently performing reflection-mode and trans-
mission-mode measurements, and comprises a first
transmission-mode detector unit (14A) configured
for detecting a first light signal transmitted through
the illuminated body portion and generating first
measured data indicative of the detected transmitted
light, and a second reflection-mode detector unit
(14B) configured for detecting a second light signal
reflected from the illuminated body portion and gen-
erating second measured data indicative of the de-
tected light;

the device being characterized in that:

said light directing assembly comprises a light
diffuser (18, 118) configured for scattering back
light incident thereto, said light diffuser (18, 118)
being located in an optical path of the second
light signal, thereby increasing amount of light
reaching a region of interest inside the body por-
tion and thus maximizing homogeneity of the
first and second detected light signals and
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10.

1.

- a pressurizing assembly (22) operable for
applying an over-systolic pressure to the
patient’s body so as to create a condition of
artificial blood kinetics in the region of inter-
est and maintain this condition for a certain
time period, thereby enabling the device op-
eration with an occlusion-release mode

The device of Claim 1, wherein the light diffuser (18,
118) has at least one optical window (19, 119) for
allowing light passage therethrough.

The device of Claim 1 or 2, wherein the light diffuser
(18, 118) is located adjacent to the illumination as-
sembly (12) and oriented such that, when the device
is applied to the patient’s body, the light diffuser (18,
118) extends along at least a part of the body portion
at the illuminating side thereof.

The device of Claim 3, wherein the diffuser (18, 118)
is formed with an optical window (19, 119) for allow-
ing passage of light from the illumination assembly
(12) towards the body portion

The device of Claim 4, wherein the diffuser (18, 118)
has an additional optical window (121) for allowing
passage of light, reflected from the body portion, to
the second detector unit (14B).

The device of any one of preceding Claims, wherein
the diffuser (18, 118) is made of a semi-transparent
material, capable of diffusing visible and near-infra-
red light spectra.

The device of any one of preceding Claims, wherein
a minimal size for the diffuser (18, 118) is such as
to ensure that majority of the body surface provides
efficient return of reflected light to the region of in-
terest in the body.

The device of any one of preceding Claims, wherein
the detector unit includes a matrix of light detectors.

The device of any one of preceding Claims, wherein
the diffuser (18, 118) is mounted on a support ar-
rangement supporting at least one of the illumination
and detection assemblies.

The device of any one of preceding Claims, wherein
the diffuser (18, 118) is an elastic cover configured
towrap at least a part of the body potion under meas-
urements.

The device of any one of Claims 1 to 9, wherein the
diffuser (18, 118) is a disposable elastic cover con-
figured to wrap at least a part of the body potion
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under measurements.

The device of any one of the preceding Claims,
wherein said pressurizing assembly (22) is config-
ured and operable to apply a secondary controllably
varying pressure to the body within the region of in-
terest, so as to alter said condition of artificial blood
kinetics over a predetermined time interval within
said certain time period, thereby to modulate scat-
tering properties of blood.

The device of any one of preceding Claims, wherein
theillumination assembly (12) comprises atleastone
light emitting element.

The device of any one of preceding Claims, wherein
the illumination assembly (12) comprises a matrix of
light emitting elements generating light of different
wavelengths.

The device of any one of preceding Claims, config-
ured as a clip member for enclosing the body portion
between its upper and lower arms, one of the upper
and lower arms carrying the illumination assembly
(12), the diffuser (18, 118) and the second detector
unit (14B), and the other arm carrying the first de-
tector unit (14A).

The device of Claim 15, wherein the diffuser (18,
118) extends along at least a part of an inner surface
of the respective arm of the clip member

The device of Claim 16, wherein the diffuser (18,
118) is located between the illumination assembly
(12) and the body portion, and is formed with an op-
tical window (19, 119) for allowing passage of light
from the illumination assembly (12) to the body por-
tion.

The device of Claim 17, wherein the diffuser (18,
118) is located between the body portion and the
second detector unit (14B), and is formed with an
optical window (19, 119) allowing light passage
therethrough from the body portion to the second
detector unit (14B),

The device of Claim 17, wherein the diffuser (18,
118) is located between the body portion and the
second detector unit (14B), and is formed with an
additional optical window (121) allowing light pas-
sage therethrough from the body portion to the sec-
ond detector unit (14B),

The device of any one of Claims 1 to 17, comprising
a clip member for enclosing the body portion be-
tween its upper and lower arms, one of the upper
and lower arms carrying the illumination assembly
(12) and the second detector unit (14B), and the oth-
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21.

22,

23.

24,

25.

26.

27.

28.

29,

30.

31.

er arm carrying the first detector unit (14A), the dif-
fuser (18, 118) being an elastic cover configured to
wrap at least a part of the body potion under meas-
urements, such that when the device is put in oper-
ation, the diffuser (18, 118) is located between the
body portion and each of said arms of the clip mem-
ber.

The device of Claim 20, configured for measuring in
a patient’s finger, said clip member being configured
for enclosing the finger between its upper and lower
arms.

The device of any one of Claims 1 to 14, configured
for measuring in a patient’s finger.

The device of Claim 22, having a ring-like housing
for enclosing a portion of the finger therein, said
housing carrying at least the illumination and detec-
tion assemblies.

The device of Claim 23, wherein said ring-like hous-
ing is formed by two substantially U-shaped portions
(111A, 111B) configured for enclosing and holding
a portion of the patient’s finger therebetween.

The device of Claim 24, wherein one of the U-shaped
portions (111B) carries the illumination assembly
(12), the diffuser (18, 118) and the second detector
unit (14B), and the other of said portions (111A) car-
ries the first detector unit(14A).

The device of Claim 24, wherein one of the U-shaped
portions carries the illumination assembly (12) and
the second detector unit (14B), and the other of said
portion carries the first detector unit (14A).

The device of any one of Claims 23 to 26, wherein
the diffuser (18, 118) is an elastic cover configured
to wrap at least a part of the patient’s finger.

The device of any one of Claims 23 to 26, wherein
the diffuser (18, 118) is a disposable elastic cover
configured to wrap at least a part of the patient’s
finger.

The device of Claim 24, wherein the pressurizing
assembly (22) is associated with one of the U-
shaped portions,

The device of Claims 12 and 24, wherein said pres-
surizing assembly (22) is associated with one of the
U-shaped portions.

The device of Claim 23, wherein the pressurizing
assembly (22) comprises an air cushion (124) ex-
tending along at least a part of an inner surface of
the housing.
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The device of Claim 31, wherein at least a part of
said cushion (124) is made of a light diffusing mate-
rial, thereby presenting said diffuser (18, 118).

A method for use in non-invasive optical measure-
ments on a patient’s body utilizing illumination of a
region of interest inside the body portion and detec-
tion of a light response of the region of interest to
said illumination, the method comprising:

- providing a diffuser (18, 118) in an optical path
oflight coming from the body portioninresponse
to said illumination and diffusing at least a part
of said light back to the body portion;

- applying an over-systolic pressure to the pa-
tient’s body so as to create a condition of artificial
blood kinetics in the region of interest and main-
tain this condition for a certain time period, there-
by enabling occlusion-release mode measure-
ments;

- detecting lightresponse of the region of interest
to said illumination during the occlusion-release
mode measurements, said detection of the light
response comprising concurrently detecting a
first diffused light signal transmitted through the
region of interest and a second diffused light sig-
nal reflected from the region of interest; and

- generating first measured data indicative of the
detected transmitted light and second measured
data indicative of the detected reflected light.

The method of Claim 33, wherein the diffuse (18,
118) is made of a semi-transparent material, capable
of diffusing visible and near-infrared light spectra.

The method of Claim 33 or 34, comprising selecting
a minimal size for the diffuser (18, 118) such as to
ensure that majority of the body surface provides
efficient return of reflected light to the region of in-
terest in the body.

Patentanspriiche

1.

Eine optische Messvorrichtung (10, 100) zur Ver-
wendung in nicht invasiven Messungen am Koérper
eines Patienten, wobei die Vorrichtung Folgendes
umfasst:

- einen Beleuchtungsaufbau (12), ausgebildet
und funktionsfahig, um Beleuchtungslicht mit ei-
nem vordefinierten Wellenldngenbereich zu er-
zeugen;

- einen Lichterfassungsaufbau (14) zur Erfas-
sung einer Lichtreaktion eines beleuchteten
Korperabschnitts und Erzeugung von Messda-
ten, die das erfasste Licht anzeigen; und

- einen Licht-Richtaufbau;
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wobei der Lichterfassungsaufbau (14) ausgebil-
det ist, um Reflexionsmodus- und Transmissi-
onsmodus-Messungen gleichzeitig durchzuflih-
ren, und eine erste Transmissionsmodus-De-
tektoreinheit (14A) umfasst, die ausgebildet ist,
um ein erstes Lichtsignal zu erfassen, das durch
den beleuchteten Kérperabschnitt geleitet wird,
und erste Messdaten zu erzeugen, die das er-
fasste durchgelassene Licht anzeigen, und eine
zweite Reflexionsmodus-Detektoreinheit (14B),
die ausgebildet ist, um ein zweites Lichtsignal
zu erfassen, das vom beleuchteten Korperab-
schnitt reflektiert wird, und zweite Messdaten zu
erzeugen, die das erfasste Licht anzeigen;

die Vorrichtung dadurch gekennzeichnet ist,
dass:

der Licht-Richtaufbau einen Lichtdiffusor
(18, 118) umfasst, der ausgebildet ist, um
Licht, das in ihn einfallt, zu streuen, wobei
der Lichtdiffusor (18, 118) sich in einem op-
tischen Pfad des zweiten Lichtsignals be-
findet, wodurch die Lichtmenge erhéht wird,
die einen Bereich von Interesse innerhalb
des Korperabschnitts erreicht, und so die
Homogenitat der ersten und zweiten erfass-
ten Lichtsignale maximiert wird, und

- einen Druckaufbau (22), funktionsfahig, um ei-
nen lbersystolischen Druck auf den Kérper des
Patienten auszuiiben, um so einen Zustand
kinstlicher Blutkinetik im Bereich von Interesse
zu erzeugen und diesen Zustand lber einen be-
stimmten Zeitraum aufrechtzuerhalten, wo-
durch der Betrieb des Gerats mit einem Okklu-
sions-Freigabe-Modell ermdglicht wird.

Die Vorrichtung gemaf Anspruch 1, worin der Licht-
diffusor (18, 118) mindestens ein optisches Fenster
(19, 119) hat, um das Durchdringen von Licht dort
hindurch zu ermdéglichen.

Die Vorrichtung gemaf Anspruch 1 oder 2, worin der
Lichtdiffusor (18, 118) neben dem Beleuchtungsauf-
bau (12) positioniert und so ausgerichtet ist, dass
der Lichtdiffusor (18, 118), wenn die Vorrichtung an
den Korper des Patienten angelegt wird, sich entlang
zumindest einem Teil des Kdrperabschnitts auf der
Beleuchtungsseite davon erstreckt.

Die Vorrichtung gemaf Anspruch 3, worin der Diffu-
sor (18, 118) mit einem optischen Fenster (19, 119)
versehen ist, um den Durchgang von Licht vom Be-
leuchtungsaufbau (12) zum Kérperabschnitt hin zu
ermoglichen.

Die Vorrichtung gemaf Anspruch 4, worin der Diffu-
sor (18, 118) ein zusatzliches optisches Fenster
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(121) hat, um den Durchgang von Licht, das vom
Korperabschnitt reflektiert wird, zur zweiten Detek-
toreinheit (14B) zu ermdglichen.

Die Vorrichtung gemaf einem beliebigen der obigen
Anspriche, worin der Diffusor (18, 118) aus einem
halbdurchlassigen Material besteht, das in der Lage
ist, sichtbare Lichtspektren und Lichtspektren im na-
hen Infrarotbereich zu zerstreuen.

Die Vorrichtung gemaf einem beliebigen der obigen
Anspriche, worin eine minimale Groéfe fiir den Dif-
fusor (18, 118) derart ist, dass sichergestellt wird,
dass der grote Teil der Kdrperoberflache fiir eine
effiziente Ruckkehr von reflektiertem Licht zu dem
Bereich von Interesse im Kérper sorgt.

Die Vorrichtung gemaf einem beliebigen der obigen
Anspriche, worin die Detektoreinheit eine Matrix
von Lichtdetektoren einschlief3t.

Die Vorrichtung gemaR einem beliebigen der obigen
Anspriche, worin der Diffusor (18, 118) auf einer
Traganordnung montiert ist, die mindestens einen
der Beleuchtungs- und Erfassungsaufbauten tragt.

Die Vorrichtung gemaf einem beliebigen der obigen
Anspriche, worin der Diffusor (18, 118) eine elasti-
sche Abdeckung ist, die ausgebildet ist, um zumin-
dest einen Teil des Kdrperabschnitts unter Messun-
gen einzuwickeln.

Die Vorrichtung gemal einem beliebigen der An-
spriiche 1 bis 9, worin der Diffusor (18, 118) eine
elastische Wegwerf-Abdeckung ist, die ausgebildet
ist, um zumindest einen Teil des Kdrperabschnitts
unter Messungen einzuwickeln.

Die Vorrichtung gemaR einem beliebigen der obigen
Anspriche, worin der Druckaufbau (22) ausgebildet
und funktionsfahig ist, um einen sekundaren steuer-
bar variierenden Druck auf den Kérper innerhalb des
Bereichs von Interesse auszuliben und so den Zu-
stand kunstlicher Blutkinetik tber ein vordefiniertes
Zeitintervall innerhalb des bestimmten Zeitraums zu
verandern, wodurch die Streuungseigenschaften
von Blut moduliert werden.

Die Vorrichtung gemaf einem beliebigen der obigen
Anspriche, worin der Beleuchtungsaufbau (12) min-
destens ein Licht emittierendes Element umfasst.

Die Vorrichtung gemaf einem beliebigen der obigen
Anspriiche, worin der Beleuchtungsaufbau (12) eine
Matrix Licht emittierender Elemente umfasst, die
Licht mit verschiedenen Wellenldngen erzeugen.

Die Vorrichtung gemaf einem beliebigen der obigen
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16.

17.

18.

19.

20.

21.

22,

Anspriche, ausgebildet als Klammerglied zum Ein-
schlieRen des Korperabschnitts zwischen seinen
oberen und unteren Armen, wobei einer der oberen
und unteren Arme den Beleuchtungsaufbau (12),
den Diffusor (18, 118) und die zweite Detektoreinheit
(14B) tragt und der andere Arm die erste Detektor-
einheit (14A) tragt.

Die Vorrichtung gemafR Anspruch 15, worin der Dif-
fusor (18, 118) sich entlang zumindest einem Teil
einer inneren Oberflache des entsprechenden Arms
des Klammerglieds erstreckt.

Die Vorrichtung gemafR Anspruch 16, worin der Dif-
fusor (18, 118) sich zwischen dem Beleuchtungsauf-
bau (12) und dem Kérperabschnitt befindet und mit
einem optischen Fenster (19, 119) ausgestattet ist,
um den Durchgang von Licht vom Beleuchtungsauf-
bau (12) zum Kérperabschnitt zu ermdglichen.

Die Vorrichtung gemafR Anspruch 17, worin der Dif-
fusor (18, 118) sich zwischen dem Kdérperabschnitt
und der zweiten Detektoreinheit (14B) befindet und
mit einem optischen Fenster (19, 119) ausgestattet
ist, das den Durchgang von Licht dadurch vom Kor-
perabschnitt zur zweiten Detektoreinheit (14B) er-
maglicht.

Die Vorrichtung gemafR Anspruch 17, worin der Dif-
fusor (18, 118) sich zwischen dem Kd&rperabschnitt
und der zweiten Detektoreinheit (14B) befindet und
mit einem zuséatzlichen optischen Fenster (121) aus-
gestattet ist, das den Durchgang von Licht dadurch
vom Korperabschnitt zur zweiten Detektoreinheit
(14B) ermdglicht.

Die Vorrichtung gemafR einem beliebigen der An-
spriiche 1 bis 17, die ein Klammerglied zum Ein-
schlieRen des Koérperabschnitts zwischen seinen
oberen und unteren Armen umfasst, wobei einer der
oberen und unteren Arme den Beleuchtungsaufbau
(12) und die zweite Detektoreinheit (14B) tragt und
der andere Armdie erste Detektoreinheit (14A) tragt,
worin der Diffusor (18, 118) eine elastische Abde-
ckung ist, die ausgebildet ist, um zumindest einen
Teil des Kdrperabschnitts unter Messungen einzu-
wickeln, so dass, wenn die Vorrichtung in Betrieb
genommen wird, der Diffusor (18, 118) sich zwi-
schendem Kérperabschnittund jedem der Arme des
Klammerglieds befindet.

Die Vorrichtung gemaf Anspruch 20, ausgebildet
zur Messung im Finger eines Patienten, wobei das
Klammerglied ausgebildet ist, um den Finger zwi-
schen seinen oberen und unteren Armen einzu-
schlielen.

Die Vorrichtung gemafR einem beliebigen der An-
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spriiche 1 bis 14, ausgebildet zur Messung im Finger
eines Patienten.

Die Vorrichtung gemaf Anspruch 22, die ein ringar-
tiges Gehause hat, um einen Abschnitt des Fingers
darin einzuschlieRen, wobei das Gehause mindes-
tens die Beleuchtungs- und Erfassungsaufbauten
tragt.

Die Vorrichtung gemaf Anspruch 23, wobei das rin-
gartige Gehause von zwei im Wesentlichen U-formi-
gen Abschnitten (111A, 111B) gebildet wird, die aus-
gebildet sind, um einen Teil des Fingers des Patien-
ten dazwischen einzuschlieen und zu halten.

Die Vorrichtung gemaR Anspruch 24, wobei einer
der U-formigen Abschnitte (111B) den Beleuch-
tungsaufbau (12), den Diffusor (18, 118) und die
zweite Detektoreinheit (14B) trégt und der andere
der Abschnitte (111A) die erste Detektoreinheit
(14A) tragt.

Die Vorrichtung gemaR Anspruch 24, wobei einer
der U-férmigen Abschnitte den Beleuchtungsaufbau
(12) und die zweite Detektoreinheit (14B) tragt und
der andere der Abschnitte die erste Detektoreinheit
(14A) tragt.

Die Vorrichtung gemal einem beliebigen der An-
spriiche 23 bis 26, wobei der Diffusor (18, 118) eine
elastische Abdeckung ist, die ausgebildet ist, um
mindestens einen Teil des Fingers des Patienten
einzuwickeln.

Die Vorrichtung gemal einem beliebigen der An-
spriiche 23 bis 26, wobei der Diffusor (18, 118) eine
elastische Wegwerf-Abdeckung ist, die ausgebildet
ist, um mindestens einen Teil des Fingers des Pati-
enten einzuwickeln.

Die Vorrichtung gemafR Anspruch 24, wobei der
Druckaufbau (22) mit einem der U-férmigen Ab-
schnitte verbunden ist.

Die Vorrichtung gemaf den Anspriichen 12 und 24,
wobei der Druckaufbau (22) mit einem der U-formi-
gen Abschnitte verbunden ist.

Die Vorrichtung gemafR Anspruch 23, wobei der
Druckaufbau (22) ein Luftkissen (124) umfasst, das
sich entlang zumindest einem Teil einer inneren
Oberflache des Gehauses erstreckt.

Die Vorrichtung gema Anspruch 31, wobei mindes-
tens ein Teil des Kissens (124) aus einem Licht zer-
streuenden Material besteht, dadurch den Diffusor
(18, 118) prasentierend.
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Ein Verfahren zur Nutzung in nicht invasiven opti-
schen Messungen am Korper eines Patienten mit
Hilfe von Beleuchtung eines Bereichs von Interesse
innerhalb des Kérperabschnitts und Erfassung einer
Lichtreaktion des Bereichs von Interesse auf die Be-
leuchtung, wobei das Verfahren Folgendes umfasst:

- Bereitstellung eines Diffusors (18, 118) in ei-
nem optischen Lichtpfad, der als Reaktion auf
die Beleuchtung von dem Korperabschnitt
kommt und mindestens einen Teil des Lichts zu-
rick zum Kdérperabschnitt streut;

- Anlegen eines Ubersystolischen Drucks auf
den Korper des Patienten, um einen Zustand
kinstlicher Blutkinetik im Bereich von Interesse
zu erzeugen und diesen Zustand lber einen be-
stimmten Zeitraum aufrechtzuerhalten, wo-
durch Messungen im Okklusions-Freisetzungs-
Modus ermdéglicht werden;

- Erfassung der Lichtreaktion des Bereichs von
Interesse auf die Beleuchtung wéahrend der
Messungen im Okklusions-Freisetzungs-Mo-
dus, wobei die Erfassung der Lichtreaktion die
gleichzeitige Erfassung eines ersten gestreuten
Lichtsignals, das durch den Bereich von Inter-
esse geleitet wird, und eines zweiten gestreuten
Lichtsignals, das von dem Bereich von Interesse
reflektiert wird, umfasst; und

- Erzeugung erster Messdaten, die fir das er-
fasste durchgeleitete Licht kennzeichnend sind,
und zweiter Messdaten, die fiir das erfasste re-
flektierte Licht kennzeichnend sind.

Das Verfahren gemaR Anspruch 33, worin der Dif-
fusor (18, 118) aus einem halbdurchlassigen Mate-
rial besteht, fahig, sichtbare Lichtspektren und Licht-
spektren im nahen Infrarotbereich zu zerstreuen.

Das Verfahren gemaf Anspruch 33 oder 34, das die
Auswahl einer MindestgréRe fir den Diffusor (18,
118) umfasst, um sicherzustellen, dass der grofite
Teil der Kérperoberflache fir eine effiziente Rick-
kehr von reflektiertem Licht zu dem Bereich von In-
teresse im Korper sorgt.

Revendications

1.

Dispositif de mesure optique (10, 100) pour l'utilisa-
tion dans des mesures non-invasives sur le corps
d’un patient, le dispositif comprenant :

-un ensemble d’éclairage (12) configuré et fonc-
tionnant pour générer une lumiére éclairante
d’'une plage de longueurs d’onde
prédéterminée ;

- un ensemble de détection de lumiere (14) pour
détecter une réponse lumineuse d’une partie de
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corps illuminée et générer des données mesu-
rées indicatives de la lumiére détectée ; et

- un ensemble de direction de lumiére ;

dans lequel ledit ensemble de détection de lu-
miére (14) est configuré pour réaliser simulta-
nément des mesures en mode réflexion et en
mode transmission, et comprend une premiere
unité de détection en mode transmission (14A)
configurée pour détecter un premier signal lu-
mineux transmis a travers la partie de corps
éclairée et générant une premiere donnée me-
surée indicative de la lumiére transmise détec-
tée, et une deuxiéme unité de détection en mode
réflexion (14B) configurée pour détecter un
deuxiéme signal lumineux réfléchidepuis la par-
tie de corps éclairée et générant une deuxieme
donnée mesurée indicative de la lumiere
détectée ; le dispositif étant caractérisé en ce
que :

ledit ensemble de direction de lumiére com-
prend un diffuseur de lumiere (18, 118) con-
figuré pour rétro-diffusion de lumiere inci-
dente a celui-ci, ledit diffuseur de lumiére
(18, 118) étant situé dans un passage opti-
que du deuxiéme signal lumineux, augmen-
tant ainsi la quantité de lumiere atteignant
une région d’intérét a l'intérieur de la partie
de corps et ainsi maximisant ’'homogénéité
des premier et deuxiéme signaux lumineux
détectés, et

-un ensemble de pressurisation (22) fonctionnel
pour appliquer une pression sur-systolique au
corps du patient de fagon a créer une condition
de cinétique de sang artificiel cinétique dans la
région d’intérét et maintenir cette condition pen-
dant une certaine période de temps, permettant
ainsile fonctionnement du dispositif dans un mo-
de occlusion - libération.

2. Dispositif selon la Revendication 1, dans lequel le

diffuseurde lumiére (18, 118) présente au moins une
fenétre optique (19, 119) pour permettre le passage
de la lumiére a travers.

Dispositif selon la Revendication 1 ou 2, dans lequel
le diffuseur de lumiére (18, 118) est situé adjacent
alensemble d’éclairage (12) et orienté de telle sorte
que, lorsque le dispositif est appliqué au corps du
patient, le diffuseur de lumiere (18, 118) s’étend le
long de, au moins, une partie de la portion de corps
au niveau du coté d’éclairage de celui-ci.

Dispositif selon la Revendication 3, dans lequel le
diffuseur (18, 118) est formé avec une fenétre opti-
que (19, 119) pour permettre le passage de lumiére
de I'ensemble d’éclairage (12) vers la portion de
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corps.

Dispositif selon la Revendication 4, dans lequel le
diffuseur (18, 118) présente une fenétre optique sup-
plémentaire (121) pour permettre le passage de lu-
miere, réfléchie depuis la portion de corps, a la
deuxieme unité de détection (14B).

Dispositif selon 'une quelconque des Revendica-
tions précédentes, dans lequel le diffuseur (18, 118)
est réalisé dans un matériau semi-transparent, ca-
pable de diffuser des spectres de lumiére visible et
proche infrarouge.

Dispositif selon’'une quelconque des revendications
précédentes, dans lequel une taille minimale pour le
diffuseur (18, 118) est telle a assurer que la majorité
de la surface de corps fournit un retour efficace de
lumiere réfléchie a la région d’intérét dans le corps.

Dispositif selon 'une quelconque des Revendica-
tions précédentes, dans lequel I'unité de détection
inclut une matrice de détecteurs de lumiere.

Dispositif selon 'une quelconque des Revendica-
tions précédentes, dans lequel le diffuseur (18, 118)
est monté sur un support d’'agencement supportant
au moins l'une des ensembles d’éclairage et de dé-
tection.

Dispositif selon 'une quelconque des Revendica-
tions précédentes, dans lequel le diffuseur (18, 118)
est une couverture élastique configurée pour enve-
lopper au moins une partie de la portion de corps
objet des mesures.

Dispositif selon 'une quelconque des Revendica-
tions 1 a9, dans lequel le diffuseur (18, 118) estune
couverture élastique jetable configurée pour enve-
lopper au moins une partie de la portion de corps
objet des mesures.

Dispositif selon 'une quelconque des Revendica-
tions précédentes, dans lequel ledit ensemble de
pressurisation (22) est configuré et fonctionnel pour
appliquer une pression variable de fagon contrélable
secondaire au corps dans larégion d’intérét, de sorte
a modifier ladite condition de sang artificiel cinétique
pendant un intervalle de temps prédéterminé a l'in-
térieur de ladite certaine période de temps, pour mo-
duler ainsi les propriétés de dispersion du sang.

Dispositif selon 'une quelconque des Revendica-
tions précédentes, dans lequel I'ensemble d’éclaira-
ge (12) comprend au moins un élément d’émission
de lumiére.

Dispositif selon 'une quelconque des Revendica-
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tions précédentes, dans lequel 'ensemble d’éclaira-
ge (12) comprend une matrice d’éléments d’émis-
sion de lumiére qui génere lumiére de longueurs
d’onde différentes.

Dispositif selon 'une quelconque des Revendica-
tions précédentes, configuré comme un élément de
pince pour enserrer la partie de corps entre ses bras
supérieurs et inférieurs, I'un des bras supérieurs et
inférieurs portant 'ensemble d’éclairage (12), le dif-
fuseur (18, 118) et la deuxieme unité de détection
(14B), et I'autre bras portant la premiére unité de
détection (14A).

Dispositif selon la Revendication 15, dans lequel le
diffuseur (18, 118) s’étend le long d’au moins une
partie d’'une surface interne du bras respectifde I'élé-
ment de pince.

Dispositif selon la Revendication 16, dans lequel le
diffuseur (18, 118) est situé entre 'ensemble d’éclai-
rage (12) et la partie de corps, et est formé avec une
fenétre optique (19, 119) pour permettre le passage
de lumiére depuis I'ensemble d’éclairage (12) a la
partie de corps.

Dispositif selon la Revendication 17, dans lequel le
diffuseur (18, 118) est situé entre la partie de corps
et la deuxieme unité de détection (14B), et est formé
avec une fenétre optique (19, 119) permettant le pas-
sage de lumiére a travers celle-ci depuis la partie de
corps a la deuxieme unité de détection (14B).

Dispositif selon la Revendication 17, dans lequel le
diffuseur (18, 118) est situé entre la partie de corps
et la deuxieme unité de détection (14B), et est formé
avec une fenétre optique additionnelle (121) permet-
tant le passage de lumiere a travers celle-ci depuis
la partie de corps a la deuxiéme unité de détection
(14B).

Dispositif selon 'une quelconque des Revendica-
tions 1 a 17, comprenant un élément de pince pour
enserrer la partie de corps entre ses bras supérieurs
et inférieurs, I'un des bras supérieurs et inférieurs
portant 'ensemble d’éclairage (12) et la deuxieme
unité de détection (14B), et I'autre bras portant la
premiére unité de détection (14A), le diffuseur étant
une couverture élastique configurée pour envelop-
per au moins une partie de la portion de corps objet
de mesures, de sorte que lorsque le dispositif est
mis en fonctionnement, le diffuseur (18, 118) est si-
tué entre la portion de corps et chacun desdits bras
de I'élément de pince.

Dispositif selon la Revendication 20, configuré pour
mesurer dans le doigt d’un patient, ledit élément de
pince étant configuré pour enserrer le doigt entre ses
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bras supérieurs et inférieurs.

Dispositif selon'une quelconque des revendications
1 a 14, configuré pour mesurer dans le doigt d’'un
patient.

Dispositif selon la Revendication 22, présentant un
boitier en forme de bague pour y enserrer une partie
du doigt, ledit boitier portant au moins les ensembles
d’éclairage et de détection.

Dispositif selon la Revendication 23, dans lequel le-
dit boitier en forme de bague est formé par deux
portions essentiellement en forme de U (111A,
111B) configurées pour enserrer et maintenir une
partie du doigt du patient entre elles.

Dispositif selon la Revendication 24, dans lequel
I'une des portions en forme de U (111B) porte I'en-
semble d’éclairage (12), le diffuseur (18, 118) et la
deuxieme unité de détection (14B), et I'autre desdi-
tes portions (111A) porte la premiére unité de détec-
tion (14A).

Dispositif selon la Revendication 24, dans lequel
I'une des portions en forme de U porte 'ensemble
d’éclairage (12) et la deuxiéme unité de détection
(14B), et 'autre desdites portions porte la premiére
unité de détection (14A).

Dispositif selon 'une quelconque des Revendica-
tions 23 a 26, dans lequel le diffuseur (18, 118) est
une couverture élastique configurée pour envelop-
per au moins une partie du doigt du patient.

Dispositif selon 'une quelconque des Revendica-
tions 23 a 26, dans lequel le diffuseur (18, 118) est
une couverture élastique jetable configurée pour en-
velopper au moins une partie du doigt du patient.

Dispositif selon la Revendication 24, dans lequel
I’ensemble de pressurisation (22) est associé a l'une
des portions en forme de U.

Dispositif selon les Revendications 12 et 24, dans
lequel 'ensemble de pressurisation (22) est associé
a l'une des portions en forme de U.

Dispositif selon la Revendication 23, dans lequel
I'’ensemble de pressurisation (22) comprend un
coussin d’air (124) s’étendant le long d’au moins une
partie d’'une surface interne du boitier.

Dispositif selon la Revendication 31, dans lequel au
moins une partie dudit coussin (124) estréalisé dans
un matériau diffusant la lumiere, présentant ainsi le-
dit diffuseur (18, 118).
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Méthode a utiliser dans des mesures optiques non
invasives surle corps d’'un patient utilisant'éclairage
d’une région d’intérét a l'intérieur de la portion de
corps et la détection d’'une réponse a la lumiére de
la région d’intérét au dit éclairage, la méthode com-
prenant:

- fournir un diffuseur (18, 118) dans un passage
optique de lumiére venant de la portion de corps
enréponse audit éclairage et diffusant au moins
une partie de ladite lumiére en retour vers la
portion de corps;

- appliquer une pression sur-systolique au corps
du patient de fagon a créer une condition de ci-
nétique de sang artificiel cinétique dans larégion
d’'intérét et maintenir cette condition pendant
une certaine période de temps, permettant ainsi
des mesures en mode occlusion - libération;

- détecter une réponse lumineuse de la région
d’intérét au dit éclairage durant les mesures en
mode occlusion-libération, ladite détection de la
réponse lumineuse comprenant la détection
concomitante d’'un premier signal lumineux dif-
fusé transmis a travers la région d’'intérét et un
deuxiéme signal lumineux diffusé réfléchi de-
puis la région d’intérét ; et

- générer une premiére donnée mesurée indi-
cative de la lumiére transmise détectée et une
deuxiéme donnée mesurée indicative de la lu-
miére détectée réfléchie.

Méthode selon la Revendication 33, dans laquelle
le diffuseur (18, 118) est réalisé dans un matériau
semi-transparent, capable de diffuser des spectres
de lumiére visible et proche infrarouge.

Méthode selon les revendications 33 ou 34, compre-
nant la sélection d’une taille minimale pour le diffu-
seur (18, 118) de fagon a assurer que la majorité de
la surface de corps fournit un retour efficace de lu-
miére réfléchie a la région d’intérét dans le corps.
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