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Description
FIELD OF THE INVENTION

[0001] The disclosure relates to a device and method
of operating the device for use in measuring blood pres-
sure.

BACKGROUND OF THE INVENTION

[0002] Blood pressure is considered to be one of the
most important physiological parameters for monitoring
subjects. This is especially the case for subjects in a crit-
ical condition. Blood pressure can, for example, provide
a useful indication of the physical or physiological con-
dition of a subject. A variety of techniques exist for meas-
uring blood pressure. The techniques can be divided into
two categories, namely invasive techniques and non-in-
vasive techniques. Most invasive techniques are expen-
sive and are generally only used in hospitals (especially
in intensive care units) as they require specialists for op-
eration. Therefore, non-invasive techniques can be more
practical where blood pressure measurements need to
be acquired more frequently by an untrained user.
[0003] A common non-invasive technique for measur-
ing the blood pressure of a subject is that which uses
light to illuminate a finger of the subject and a detector
to obtain an optical signal from the finger for use in meas-
uring blood pressure. The optical signal that is obtained
in this technique reflects the blood movementin a vessel,
which goes from the center of the body (i.e. the heart) to
the extremities of the body (e.g. the fingertips) in a wave-
like motion. Photoplethysmography (PPG) and pulse ox-
imetry are example techniques where light is used to es-
timate the blood flow through the skin of the finger of the
subject.

[0004] Many devices that are configured to be worn
around a finger of a subject have been developed to ob-
tain an optical signal from the finger for use in measuring
blood pressure. However, an important problem with re-
spect to sensors that are wearable or part of a wearable
apparatus, and especially with respect to sensors that
rely on a measurement of light (such as PPG sensors),
is ensuring that the finger remains stationary with respect
to the light sensor and/or light source. Otherwise, motion
artifacts influence the amplitude of the optical signal and
this results in increased errors in blood pressure meas-
urements obtained using the optical signal. The motion
artifacts are particularly apparent in an optical signal ob-
tained from a finger of a subject.

[0005] An example of a device aimed at addressing
motion artifacts is described in "Artifact-Resistant Power-
Efficient Design of Finger-Ring Plethysmographic Sen-
sors", by Sokwoo Rhee et al., IEEE Transactions on bi-
omedical engineering, Vol. 48, No. 7, July 2001. The dis-
closed device is in the form of a ring sensor, where an
optical sensor unit comprising light emitting diodes
(LEDs) and photodiodes is integrated in, or attached di-
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rectly to, the body of a ring that is configured to be worn
around a finger of a subject. The ring sensor includes an
inner ring that holds the optical sensor unit and an outer
ring surrounding the inner ring that acts as a housing and
contains other components (e.g. a central processing
unit, signal processing unit, battery, and radio frequency
transmitter).

[0006] The inner ring and outer ring are mechanically
decoupled from each other, such that external forces are
borne by the outer ring and not directly transmitted to the
inner ring where the optical sensor is located. However,
while a device having this ring arrangement can reduce
motion artifacts in an optical signal obtained from a finger
of a subject, the device is not optimized for measuring
blood pressure from the finger. In particular, the location
of the device on the finger of the subject can have an
impact on the usefulness of the optical signal in meas-
uring blood pressure and thus on the reliability of blood
pressure measurements acquired using the device.

SUMMARY OF THE INVENTION

[0007] As noted above, a limitation associated with ex-
isting devices for use in measuring blood pressure is that,
while motion artifacts can be reduced, the location of an
existing device on afinger of a subject can have an impact
on the reliability of blood pressure measurements ac-
quired using the device. It would thus be valuable to pro-
vide an improved device aimed at addressing the limita-
tion associated with existing devices.

[0008] Therefore, according to a first aspect, there is
provided a device for use in measuring blood pressure.
The device comprises an inner member configured to be
worn around a finger of a subject and an outer member
positioned in a spatial arrangement with respect to the
inner member. The device also comprises at least one
light source arranged on at least one of the inner member
and the outer member. The at least one light source is
configured to emit light to illuminate the finger of the sub-
ject. The device also comprises at least one light detector
arranged on at least one of the inner member and the
outer member. The at least one light detector is config-
ured to obtain optical signals from the finger of the sub-
ject. The inner member is movable relative to the outer
member to enable the at least one light detector to obtain
optical signals for different light paths through the finger
of the subject for use in measuring blood pressure.
[0009] In some embodiments, the inner member may
be movable relative to the outer member by being any
one or more of rotatably movable relative to the outer
member and axially movable relative to the outer mem-
ber.

[0010] In some embodiments, the outer member may
be positioned in a spatial arrangement with respect to
the inner member by being any one or more of positioned
around the inner member and displaced along an axis
from the inner member.

[0011] In some embodiments, the outer member may
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be mechanically independent of the inner member. In
some embodiments, the outer member may be separat-
ed from the inner member by a fluid chamber. In some
embodiments, the fluid chamber may be configured to
hold a pressurized fluid.

[0012] In some embodiments, the inner member may
be flexible and/or the outer member may be rigid.
[0013] In some embodiments, the inner member and
the outer member may be arranged such that, in use,
only the inner member is in contact with the finger of the
subject.

[0014] In some embodiments, the inner member may
comprise a portion through which any one or more of at
least one light source arranged on the outer member is
configured to emit light to illuminate the finger of the sub-
ject and at least one light detector arranged on the outer
member is configured to obtain optical signals from the
finger of the subject.

[0015] In some embodiments, a distance between the
atleast one light source and the at least one light detector
may be variable.

[0016] Accordingto a second aspect, there is provided
a system for use in measuring blood pressure. The sys-
tem comprises the device described earlier. The system
may also comprise a processor configured to process
the obtained optical signals for the different light paths
through the finger of the subject to select a position for
the inner member relative to the outer member for use
in measuring a blood pressure of the subject.

[0017] In some embodiments, the processor may be
configured to select the position for the inner member
relative to the outer member for use in measuring the
blood pressure of the subject based on an amplitude of
the obtained optical signals for the different light paths
through the finger of the subject.

[0018] According to a third aspect, there is provided a
method of operating a device as described earlier. The
method comprises emitting the light to illuminate the of
the subject, moving the inner member relative to the outer
member and obtaining, from the finger of the subject, the
optical signals for the different light paths through the
finger of the subject for use in measuring blood pressure.
[0019] In some embodiments, the method can com-
prise processing the obtained optical signals for the dif-
ferentlight paths through the finger of the subject to select
a position for the inner member relative to the outer mem-
ber for use in measuring a blood pressure of the subject.
[0020] According to a fourth aspect, there is provided
a computer program product comprising a computer
readable medium, the computer readable medium hav-
ing computer readable code embodied therein, the com-
puter readable code being configured such that, on ex-
ecution by a suitable computer or processor, the compu-
ter or processor is caused to perform the method de-
scribed above.

[0021] According to the aspects and embodiments de-
scribed above, the limitations of existing techniques are
addressed. In particular, the above-described aspects
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and embodiments provide a device where the inner mem-
ber is movable relative to the outer member to enable at
least one light detector arranged on the inner member
and/or the outer member to obtain optical signals for dif-
ferent light paths through the finger of the subject for use
in measuring blood pressure. In this way, it is possible
move the inner member relative to the outer member until
an optimum arrangement of the inner member with re-
spect to the outer member is reached, whereby the op-
tical signals obtained in that optimum arrangement pro-
vide optimum blood pressure measurements. This is
based on the insight that some locations on the finger of
the subject provide more reliable blood pressure meas-
urements than other locations on the finger of the subject.
In this way, the reliability of blood pressure measure-
ments acquired from optical signals can be improved.
[0022] The limitations associated with the existing de-
vices discussed earlier are therefore addressed by way
of the above-described aspects and embodiments.
[0023] These and other aspects will be apparent from
and elucidated with reference to the embodiment(s) de-
scribed hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Exemplary embodiments willnow be described,
by way of example only, with reference to the following
drawings, in which:

Fig. 1is a simplified schematic illustration of a device
according to an example embodiment;

Fig. 2is a simplified schematic illustration of a device
according to another example embodiment;

Fig. 3is a simplified schematic illustration of a device
according to another example embodiment;

Fig. 4(a) is a simplified schematic illustration of a
device according to another example embodiment;
Fig. 4(b) is a simplified schematic illustration of a
device according to another example embodiment;
Fig. 5is a simplified schematic illustration of a device
according to another example embodiment; and
Fig. 6 is aflow chartillustrating a method of operating
a device according to an embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

[0025] Thereis provided herein device for use in meas-
uring blood pressure. The device can be configured to
be worn on a finger of a subject. The subject can be any
type of subject, such as a patient or any other subject.
The device can be configured for any purpose. For ex-
ample, the device can be a medical device according to
some embodiments or a non-medical device according
to other embodiments. The device can be for use by a
trained user, such as a medical professional (e.g. a doc-
tor, a nurse, or any other medical professional) or an
untrained user (e.g. the subject themselves, a care giver,
a family member, or any other untrained user). The de-
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vice can be for use in a medical environment (e.g. a hos-
pital, a surgery, or any other medical environment) and/or
non-medical environment (e.g. at home, or any other
non-medical environment).

[0026] Briefly, the device described herein comprises
an inner member configured to be worn around a finger
of a subject and an outer member positioned in a spatial
arrangement with respect to the inner member. The de-
vice further comprises at least one light source arranged
on (e.g. fixed to) at least one of the inner member and
the outer member. The at least one light source is con-
figured to emit light to illuminate the finger of the subject.
The device also comprises at least one light detector ar-
ranged on (e.g. fixed to) at least one of the inner member
and the outer member. The at least one light detector is
configured to obtain optical signals from the finger of the
subject in response to the finger illumination. The inner
member is movable relative to the outer member to en-
able the atleast one light detector to obtain optical signals
for different light paths through the finger of the subject
for use in measuring blood pressure.

[0027] Inthisway, itis possible to move the inner mem-
ber relative to the outer member until an optimum ar-
rangement of the inner member with respect to the outer
member is reached, whereby the optical signals, caused
by the finger illumination, obtained in that optimum ar-
rangement provide optimum blood pressure measure-
ments. For example, an arrangement that provides opti-
mum blood pressure measurements can be an arrange-
ment in which the at least one light sensor is positioned
close (or closer) to an artery and/or an arrangement in
which the at least one light detector can obtain an optical
signal for a light path through an artery in the finger of
the subject for use in measuring blood pressure e.g. such
that the obtained optical signal can be maximized. In this
way, the reliability of blood pressure measurements ac-
quired from obtained optical signal can be improved.
[0028] The inner member described herein may be
movable relative to the outer memberin any way. In some
embodiments, the inner member may be movable and
the outer member may be fixed in order for the inner
member to be movable relative to the outer member. In
other embodiments, the outer member may be movable
and the inner member may be fixed in order for the inner
member to be movable relative to the outer member. In
yet other embodiments, the inner member and the outer
member may be movable in order for the inner member
to be movable relative to the outer member.

[0029] In some embodiments, the inner member de-
scribed herein may be movable relative to the outer mem-
ber by being rotatably movable relative to the outer mem-
ber. Thus, the inner member can rotate and/or the outer
member can rotate according to some embodiments. Al-
ternatively orin addition, in some embodiments, the inner
member described herein may be movable relative to the
outer member by being axially movable (i.e. moveable
along an axis or translatable) relative to the outer mem-
ber. Thus, the inner member can move axially (i.e. along
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an axis) and/or the outer member can move axially (i.e.
along an axis) according to some embodiments. That is,
the inner member can be translated and/or the outer
member can be translated according to some embodi-
ments.

[0030] In some embodiments, a distance between the
atleast one light source and the at least one light detector
described herein can be variable. For example, in some
embodiments, the distance between the atleast one light
source and the atleast one light detector described here-
in can be altered or changed, for example, by mean of
relative displacement of the inner and outer members.
In some embodiments, the distance between the at least
one light source and the at least one light detector de-
scribed herein can be variable by the at least one light
source being arranged on one of the inner member and
the atleast one light detector being arranged on the outer
member or by the atleast one light source being arranged
on one of the outer member and the at least one light
detector being arranged on the inner member. In partic-
ular, the movement of the inner member relative to the
outer member can allow the distance between the atleast
one light source and the at least one light detector to be
varied.

[0031] The inner member and the outer member de-
scribed herein can each comprise a hollow internal re-
gion. For example, in some embodiments, any one or
more of the inner member and the outer member de-
scribed herein may be circular (e.g. ring-shaped) or any
other shape having a hollow internal region. The inner
member described herein is smaller in size than the outer
member. For example, in embodiments where the inner
member and the outer member are circular, the inner
member has a smaller diameter than the outer member.
In effect, the inner member can be sized such that it can
fit inside the outer member.

[0032] In some embodiments, the outer member de-
scribed herein may be positioned in a spatial arrange-
ment with respect to the inner member by being posi-
tioned around the inner member (in a coaxial relation-
ship) and/or displaced along an axis from the inner mem-
ber. In some embodiments, for example, the inner mem-
ber described herein may be positioned inside (or atleast
partially inside) the outer member. In some embodi-
ments, the inner member and the outer member de-
scribed herein may be positioned concentrically (i.e. may
be concentric or concentrically arranged). In embodi-
ments where the outer member described herein is dis-
placed along an axis from the inner member, the inner
member may protrude from the outer member or be po-
sitioned adjacent to the outer member. In this way, the
inner member is accessible.

[0033] In some embodiments, the outer member de-
scribed herein may be mechanically independent of (de-
coupled from) the inner member. More specifically, there
may be no mechanical connection between the outer
member and the inner member according to some em-
bodiments. In embodiments where at least one light
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source is arranged on the inner member, the atleast one
light source arranged on the inner member may be elec-
trically connected to the outer member. Similarly, in em-
bodiments where at least one light detector is arranged
on the inner member, the at least one light detector ar-
ranged on the inner member may be electrically connect-
ed to the outer member.

[0034] In some embodiments, the outer member de-
scribed herein may be separated from the inner member
by a fluid chamber, such as a liquid and/or gas chamber.
The fluid chamber described herein is a chamber suitable
to hold (e.g. be filled with) a fluid. According to some
embodiments, the chamber described herein may be
configured to hold (e.g. be filled with) a pressurized fluid.
Thus, pressure can be applied on the finger of the subject
by way of the fluid chamber described herein. This ap-
plied pressure can block or at least partially block one or
more arteries in the finger of the subject. The fluid referred
to herein can be any one or more of a liquid and a gas
(e.g. air).

[0035] In some embodiments, the fluid chamber de-
scribed herein may be formed from an inner surface of
the inner member and an inner surface of the outer mem-
ber. In other embodiments, the fluid chamber described
herein may be formed from an inner surface of the inner
member and an inner surface of at least one other mem-
ber positioned between the inner member and the outer
member. In yet other embodiments, the fluid chamber
described herein may be formed from an inner surface
of the outer member and an inner surface of at least one
other member positioned between the inner member and
the outer member. In yet other embodiments, the fluid
chamber described herein may be a dedicated chamber
positioned between the inner member and the outer
member. In yet other embodiments, the outer member
may itself comprise (or be) the fluid chamber.

[0036] In some embodiments, the outer member de-
scribed herein can be rigid. For example, the outer mem-
ber described herein may be formed from a rigid material.
Alternatively or in addition, the inner member described
herein can be flexible. For example, the inner member
described herein may be formed from a flexible material.
In these embodiments and where the outer member is
separated from the inner member by a fluid chamber, the
pressure of the fluid within the fluid chamber can be trans-
ferred by the flexible inner member to the finger of the
subject.

[0037] In some embodiments, the inner member and
the outer member described herein may be arranged
such that, in use, only the inner member is in contact with
the (e.g. skin of the) finger of the subject. That is, the
inner member and the outer member described herein
may be arranged such that, in use, the outer member
does not come in contact with the (e.g. skin of the) finger
of the subject.

[0038] In some embodiments, the inner member de-
scribed herein can comprise a portion (e.g. an aperture
oratransparentportion, such as awindow) through which
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at least one light source is configured to emit light to il-
luminate the finger of the subject. In other words, in some
embodiments, the inner member described herein can
comprise a portion (e.g. an aperture or a transparent por-
tion, such as a window) through which at least one light
detector is configured to obtain optical signals from the
finger of the subject.

[0039] For example, in some embodiments, the inner
member described herein can comprise a portion (e.g.
an aperture or a transparent portion, such as a window)
through which at least one light source arranged on the
outer member is configured to emit light to illuminate the
finger of the subject. In other words, in some embodi-
ments, the inner member described herein can comprise
a portion (e.g. an aperture or a transparent portion, such
as a window) through which at least one light detector
arranged on the inner member is configured to obtain
optical signals from the finger of the subject.

[0040] Alternatively or in addition, in some embodi-
ments, the inner member described herein can comprise
a portion (e.g. an aperture or a transparent portion, such
as a window) through which at least one light source ar-
ranged on the inner member is configured to emit light
to illuminate the finger of the subject. In other words, in
some embodiments, the inner member described herein
can comprise a portion (e.g. an aperture or a transparent
portion, such as a window) through which at least one
lightdetector arranged on the outer member is configured
to obtain optical signals from the finger of the subject.
[0041] The at least one light source described herein
can comprise any light source suitable for emitting light
to illuminate the finger of the subject. For example, in
some embodiments, the at least one light source may
comprise at least one light emitting diode (LED). The at
least one light detector described herein can comprise
any light detector suitable for obtaining optical signals
from the finger of the subject. Thus, the at least one light
detector described herein may also be referred to as at
least one photodetector. In some embodiments, the at
least one light detector may comprise at least one pho-
toplethysmography (PPG) sensor. In these embodi-
ments, the optical signals obtained from the finger of the
subject by the at least PPG sensor may be referred to
as PPG signals.

[0042] There is also provided herein a system for use
in measuring blood pressure. The system comprises the
device described herein. In some embodiments, the sys-
tem can also comprise a processor. Forexample, insome
embodiments, the device may comprise or be coupled
to the processor. Alternatively or in addition, in other em-
bodiments, the processor may be separate from (e.g.
external to or remote from) the device. In embodiments
with a processor, the atleast one light detector may com-
municate with the processor wirelessly or via a wired con-
nection. For example, in some embodiments such as any
of those described herein, the processor can be config-
ured to acquire the obtained optical signals for the differ-
ent light paths through the finger of the subject from the
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at least one light detector wirelessly or via a wired con-
nection. The processor may be one or more processors
(such as one or more microprocessors, one or more mul-
ti-core processors and/or one or more digital signal proc-
essors (DSPs)), one or more processing units, and/or
one or more controllers (such as one or more microcon-
trollers) that may be configured or programmed (e.g. us-
ing software or computer program code) to perform the
various functions described herein.

[0043] According to some embodiments, such as any
of those described herein, the processor can be config-
ured to process the obtained optical signals for the dif-
ferentlight paths through the finger of the subject to select
a position for the inner member relative to the outer mem-
ber for use in measuring a blood pressure of the subject.
In some embodiments, the processor described herein
may be configured to select the position for the inner
member relative to the outer member for use in measur-
ing the blood pressure of the subject based on an ampli-
tude of the obtained optical signals for the different light
paths through the finger of the subject. In this way, an
optimum arrangement of the inner member with respect
to the outer member can be selected, whereby the optical
signals obtained in that optimum arrangement provide
optimum blood pressure measurements.

[0044] Thus, in effect, the processor described herein
can be configured to search for the optimum arrangement
for blood pressure measurements. In some embodi-
ments, any of the functionality described herein can be
automated or at least partially automated. In some such
embodiments, for example, the processor can be config-
ured to automatically search for the optimum arrange-
ment for blood pressure measurements.

[0045] Insomeembodiments, the processordescribed
herein may be configured to control a user interface to
render (e.g. output or provide) an output indicative of the
optimum arrangement of the inner member with respect
to the outer member being reached. For example, the
processor described herein may be configured to control
a user interface to render (e.g. output or provide) an out-
put indicative of the selected position for the inner mem-
ber relative to the outer member for use in measuring the
blood pressure of the subject being reached. The output
can be any type of output, such as a visual output, an
audio output, a haptic output, or any other output, or any
combination of outputs. In some embodiments, the de-
vice described herein may itself comprise the user inter-
face. Alternatively or in addition, the user interface may
be separate from (e.g. external to or remote from) the
device described herein. For example, the user interface
may be part of another device or a stand-alone user in-
terface. The processor described herein may be config-
ured to control the user interface in the manner described
herein via a wired or a wireless connection.

[0046] Inanexample of an embodiment where the out-
put is a visual output, the user interface may comprise
one or more lights (e.g. one or more light emitting diodes
(LEDs)) and the processor described herein can be con-

10

15

20

25

30

35

40

45

50

55

figured to control the one or more lights to render (e.g.
output or provide) the output. For example, the processor
described herein may be configured to turn on one or
more green lights (e.g. with any red lights turned off) to
indicate that the optimum arrangement of (e.g. the se-
lected position for) the inner member with respect to the
outer member is reached. Alternatively or in addition, the
processor described herein may be configured to turn on
one or more red lights (e.g. with any green lights turned
off) to indicate that the optimum arrangement of (e.g. the
selected position for) the inner member with respect to
the outer member is not reached. In some embodiments,
the processor described herein may be configured to turn
on one or more red lights until the optimum arrangement
of (e.g. the selected position for) the inner member with
respect to the outer member is reached, at which point
the processor described herein may be configured to turn
off the one or more red lights and turn on one or more
green lights.

[0047] In this way, the user (e.g. the subject them-
selves or another user) of the device described herein
can be provided with feedback, such that the user is
aware of the moment at which the optimum position is
reached for the blood pressure of the subject to be meas-
ured. In some embodiments, the processor described
herein can be configured to process an optical signal
obtained from the finger of the subject when the optimum
arrangement of (e.g. the selected position for) the inner
member with respect to the outer member is reached to
determine a blood pressure measurement for the subject.
Any existing techniques for determining a blood pressure
measurement for a subject from an optical signal ob-
tained from the subject can be used and a person skilled
in the art will be aware of such existing techniques that
may be used.

[0048] Fig. 1 illustrates an example of the device 100
for use in measuring blood pressure according to an em-
bodiment. As illustrated in Fig. 1, the device 100 com-
prises an inner member 102 configured to be worn
around a finger 104 of a subject. The device 100 also
comprises an outer member 106 positioned in a spatial
arrangement with respect to the inner member 102. As
described earlier, the outer member 106 may be posi-
tioned in a spatial arrangement with respect to the inner
member 102 by being positioned around the inner mem-
ber 102 and/or displaced along an axis from the inner
member 102.

[0049] As mentioned earlier, the device 100 comprises
at least one light source 108 arranged on at least one of
the inner member 102 and the outer member 106. More
specifically, in the illustrated example embodiment of Fig.
1, the at least one light source 108 is arranged on the
inner member 102. The at least one light source 108 is
configured to emit light 112 to illuminate the finger 104
of the subject. The light 112 is illustrated in Fig. 1 with
reference to a bone 114 of the finger 104 of the subject
and an artery 116 in the finger 104 of the subject. Al-
though only one light source 108 is illustrated in the ex-
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ample embodiment of Fig. 1, it will be understood that
the device 100 may alternatively comprise a plurality of
light sources 108.

[0050] As mentioned earlier, the device 100 described
herein comprises at least one light detector 110 arranged
on at least one of the inner member 102 and the outer
member 106. In the illustrated example embodiment of
Fig. 1, the at least one light detector 110 is arranged on
the inner member 102. The at least one light detector
110 is configured to obtain optical signals from the finger
104 of the subject. Although only one light detector 110
is illustrated in the example embodiment of Fig. 1, it will
be understood that the device 100 may alternatively com-
prise a plurality of light detectors 110.

[0051] As described earlier, the inner member 102 is
movable relative to the outer member 106 to enable the
at least one light detector 110 to obtain optical signals
for different light paths through the finger 104 of the sub-
jectfor use in measuring blood. As illustrated by the arrow
118, in some embodiments such as the example illus-
trated in Fig. 1, the inner member 102 can be movable
relative to the outer member 106 by being rotatable rel-
ative to the outer member 106. Although an example of
the movement of the inner member 102 relative to the
outer member 106 has been provided with reference to
the example embodiment illustrated in Fig. 1, it will be
understood that the inner member 102 can be movable
relative to the outer member 106 in alternative or addi-
tional ways in other embodiments. For example, in some
embodiments, the inner member 102 may alternatively
or additionally be axially movable relative to the outer
member 106 and/or moveable in any other way.

[0052] Thus, it is possible to move the inner member
102 relative to the outer member 106 until an optimum
arrangement of the inner member 102 with respect to the
outer member 106 is reached, whereby the optical sig-
nals obtained in that optimum arrangement provide op-
timum blood pressure measurements. For example, an
arrangement that provides optimum blood pressure
measurements can be an arrangement in which the at
least one light detector 110 can obtain an optical signal
for a light path through the artery 116 in the finger 104
of the subject for use in measuring blood pressure. In
this way, the reliability of blood pressure measurements
acquired from obtained optical signal can be improved.
[0053] Asillustratedin Fig. 1 and as described earlier,
in some embodiments, the outer member 106 can be
separated from the inner member 102 by a fluid (e.g.
liquid or gas) chamber 120.

[0054] As also illustrated in Fig. 1, in some embodi-
ments, the device 100 may comprise or be coupled to a
processor 122 such as that described earlier. However,
it will be understood that in other embodiments with a
processor 122, the processor 122 may be separate from
(e.g. external to or remote from) the device 100. In em-
bodiments with a processor 122, as described earlier,
the at least one light detector 110 may communicate with
the processor 122 wirelessly or via a wired connection
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(notillustrated in Fig. 1).

[0055] Fig. 2 illustrates an example of the device 200
for use in measuring blood pressure according to another
embodiment. Asillustrated in Fig. 2, the device 200 com-
prises an inner member 202 configured to be worn
around a finger of a subject (not illustrated in Fig. 2). The
device 200 also comprises an outer member 206 posi-
tioned in a spatial arrangement with respect to the inner
member 202. As described earlier, the outermember 206
may be positioned in a spatial arrangement with respect
to the inner member 202 by being positioned around the
inner member 202 and/or displaced along an axis from
the inner member 202. In the example embodiment illus-
trated in Fig. 2, the outer member 206 is positioned in a
spatial arrangement with respect to the inner member
202 by being positioned around the inner member 202
and displaced along an axis from the inner member 202.
More specifically, in the example embodiment illustrated
in Fig. 2, the inner member 202 is positioned partially
inside the outer member 206 and thus protrudes from
the outer member 206. However, it will be appreciated
that in other embodiments, the outer member 206 may
be positioned in a different spatial arrangement with re-
spect to the inner member 202.

[0056] As mentioned earlier, the device 200 comprises
at least one light source 208 arranged on at least one of
the inner member 202 and the outer member 206. More
specifically, in the illustrated example embodiment of Fig.
2, a light source 208 is arranged on the inner member
102. The at least one light source 208 is configured to
emit light (not illustrated in Fig. 2) to illuminate the finger
of the subject. Although only one light source 208 is il-
lustrated in the example embodiment of Fig. 2, it will be
understood that the device 200 may alternatively com-
prise a plurality of light sources 208.

[0057] As mentioned earlier, the device 200 described
herein comprises at least one light detector 210 arranged
on at least one of the inner member 202 and the outer
member 206. In the illustrated example embodiment of
Fig. 2, the at least one light detector 210 is arranged on
the inner member 202. The at least one light detector
210 is configured to obtain optical signals from the finger
of the subject. Although only one light detector 210 is
illustrated in the example embodiment of Fig. 2, it will be
understood that the device 200 may alternatively com-
prise a plurality of light detectors 210.

[0058] As described earlier, the inner member 202 is
movable relative to the outer member 206 to enable the
at least one light detector 210 to obtain optical signals
for different light paths through the finger of the subject
for use in measuring blood pressure. As illustrated by the
arrow 218, in some embodiments such as the example
illustratedin Fig. 2, theinnermember 202 can be movable
relative to the outer member 206 by being rotatable rel-
ative to the outer member 206 according to some em-
bodiments.

[0059] Also, as illustrated by arrows 224 and 226, in
some embodiments such as the example illustrated in
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Fig. 2, the inner member 202 can be movable relative to
the outer member 206 by being axially movable (i.e.
moveable along an axis or translatable) relative to the
outer member 206 according to some embodiments.
More specifically, in the example embodiment illustrated
in Fig. 2, the inner member 202 and the outer member
206 are axially movable (i.e. moveable along an axis or
translatable)in orderfor the inner member 202 to be mov-
able relative to the outer member 206. However, it will
be appreciated that in other embodiments, only one of
the inner member 202 and the outer member 206 may
be axially movable (i.e. moveable along an axis or trans-
latable).

[0060] Although an example of the movement of the
inner member 202 relative to the outer member 206 has
been provided with reference to the example embodi-
ment illustrated in Fig. 2, it will be understood that the
inner member 202 can be movable relative to the outer
member 206 in alternative or additional ways in other
embodiments. For example, in some embodiments, the
inner member 102 may alternatively or additionally be
rotationally movable relative to the outer member 106
and/or moveable in any other way.

[0061] Thus, it is possible to move the inner member
202 relative to the outer member 206 until an optimum
arrangement of the inner member 202 with respect to the
outer member 206 is reached, whereby the optical sig-
nals obtained in that optimum arrangement provide op-
timum blood pressure measurements. For example, an
arrangement that provides optimum blood pressure
measurements can be an arrangement in which the at
least one light detector 210 can obtain an optical signal
for a light path through the artery in the finger of the sub-
ject (not illustrated in Fig. 2) for use in measuring blood
pressure. In this way, the reliability of blood pressure
measurements acquired from obtained optical signal can
be improved.

[0062] Although not illustrated in Fig. 2, in some em-
bodiments, the outer member 206 can be separated from
the inner member 202 by a fluid (e.g. liquid or gas) cham-
ber as described earlier.

[0063] As illustrated in Fig. 2, in some embodiments,
the device 200 may comprise or be coupled to a proces-
sor 222 such as that described earlier. However, it will
be understood that in other embodiments with a proces-
sor 222, the processor 222 may be separate from (e.g.
external to or remote from) the device 200. In embodi-
ments with a processor 222, as described earlier, the at
least one light detector 210 may communicate with the
processor 222 via a wired connection 228 (as illustrated
in Fig. 2) or wirelessly.

[0064] As illustrated in Fig. 2, in some embodiments,
the device 200 may comprise a handle 230. In some em-
bodiments, the handle may be used to move or more
easily move (e.g. rotate as illustrated by the arrow 218
in Fig. 2) the inner member 202 relative to the outer mem-
ber 206.

[0065] Fig. 3 illustrates an example of the device 300
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for use in measuring blood pressure according to an em-
bodiment. As illustrated in Fig. 3, the device 300 com-
prises an inner member 302 configured to be worn
around a finger 304 of a subject. The device 300 also
comprises an outer member 306 positioned in a spatial
arrangement with respect to the inner member 302. As
described earlier, the outer member 306 may be posi-
tioned in a spatial arrangement with respect to the inner
member 302 by being positioned around the inner mem-
ber 302 and/or displaced along an axis from the inner
member 302.

[0066] As mentioned earlier, the device 300 comprises
at least one light source 308 arranged on at least one of
the inner member 302 and the outer member 306. More
specifically, in the illustrated example embodiment of Fig.
3, the at least one light source 308 is arranged on the
inner member 302. The at least one light source 308 is
configured to emit light 312 to illuminate the finger 304
of the subject. The light 312 is illustrated in Fig. 3 with
reference to a bone 314 of the finger 304 of the subject
and an artery 316 in the finger 304 of the subject. Al-
though only one light source 308 is illustrated in the ex-
ample embodiment of Fig. 3, it will be understood that
the device 300 may alternatively comprise a plurality of
light sources 308.

[0067] As mentioned earlier, the device 300 described
herein comprises at least one light detector 310 arranged
on at least one of the inner member 302 and the outer
member 306. In the illustrated example embodiment of
Fig. 3, the at least one light detector 310 is arranged on
the outer member 306. The at least one light detector
310 is configured to obtain optical signals from the finger
304 of the subject. Although only one light detector 310
is illustrated in the example embodiment of Fig. 3, it will
be understood that the device 300 may alternatively com-
prise a plurality of light detectors 310.

[0068] Asillustratedin Fig. 3 and as mentioned earlier,
in some embodiments, the inner member 302 described
herein can comprise a portion (e.g. an aperture or a trans-
parent portion, such as a window) 332 through which at
least one light source 308 is configured to emit light 312
to illuminate the finger 304 of the subject. In other words,
in some embodiments, the inner member 302 described
herein can comprise a portion (e.g. an aperture or a trans-
parent portion, such as a window) 332 through which at
least one light detector 310 is configured to obtain optical
signals from the finger 304 of the subject. In the example
embodiment illustrated in Fig. 3, the inner member 302
comprises a portion (e.g. an aperture or a transparent
portion, such as a window) 332 through which at least
one light source 308 arranged on the inner member 302
is configured to emit light 312 to illuminate the finger 304
ofthe subject. In otherwords, in the example embodiment
illustrated in Fig. 3, the inner member 302 comprises a
portion (e.g. an aperture or a transparent portion, such
as awindow) 332 through which atleast one light detector
310 arranged on the outer member 306 is configured to
obtain optical signals from the finger 304 of the subject.
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In some embodiments, the portion 332 may comprise the
whole of the (i.e. the entire) inner member 302. In other
embodiments, the portion 332 may comprise a part of
the inner member 302. In some embodiments where the
portion 332 comprises a part of the inner member 302,
the at least one light detector 310 may be movable to-
gether with the portion 332 (or that part of the inner mem-
ber 302).

[0069] In some embodiments, as illustrated in Fig. 3,
at least one light detector 310 may be positioned on an
extension member 334 that extends from the outer mem-
ber 306 toward the inner member 302. The extension
member 334 can support at least one light detector 310
according to some embodiments. For example, in some
embodiments, the extension member 334 can be config-
ured to fix at least one light detector 310 to the outer
member 306. In this way, by moving the outer member
306, the at least one light detector 310 will also move.
This makes it possible to change the distance between
atleastone light source 308 and atleast one light detector
310.

[0070] As described earlier, the inner member 302 is
movable relative to the outer member 306 to enable the
at least one light detector 310 to obtain optical signals
for different light paths through the finger 304 of the sub-
jectfor use in measuring blood. As illustrated by the arrow
318, in some embodiments such as the example illus-
trated in Fig. 3, the inner member 302 can be movable
relative to the outer member 306 by being rotatable rel-
ative to the outer member 306.

[0071] More specifically, in the example embodiment
illustrated in Fig. 3, the inner member 302 is rotatable
and the outer member 306 is fixed in order for the inner
member 302 to be movable relative to the outer member
306. However, it will be appreciated that in other embod-
iments, the outer member 306 may be rotatable and the
innermember 302 may be fixed or both the inner member
302 and the outer member 306 may be rotatable in order
for the inner member 302 to be movable relative to the
outer member 306. By way of the rotation of the inner
member 302 relative to the outer member 306, a distance
between the at least one light source 308 arranged on
the inner member 302 and the at least one light detector
310 arranged on the outer member 306 can be varied.
[0072] Although an example of the movement of the
inner member 302 relative to the outer member 306 has
been provided with reference to the example embodi-
ment illustrated in Fig. 3, it will be understood that the
inner member 302 can be movable relative to the outer
member 306 in alternative or additional ways in other
embodiments. For example, in some embodiments, the
inner member 302 may alternatively or additionally be
axially movable relative to the outer member 306 and/or
moveable in any other way.

[0073] Thus, it is possible to move the inner member
302 relative to the outer member 306 until an optimum
arrangement of the inner member 302 with respect to the
outer member 306 is reached, whereby the optical sig-
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nals obtained in that optimum arrangement provide op-
timum blood pressure measurements. For example, an
arrangement that provides optimum blood pressure
measurements can be an arrangement in which the at
least one light detector 310 can obtain an optical signal
for a light path through the artery 316 in the finger 304
of the subject for use in measuring blood pressure. In
this way, the reliability of blood pressure measurements
acquired from obtained optical signal can be improved.
[0074] As illustrated in Fig. 3 and as described earlier,
in some embodiments, the outer member 306 can be
separated from the inner member 302 by a fluid (e.g.
liquid or gas) chamber 320.

[0075] As also illustrated in Fig. 3, in some embodi-
ments, the device 300 may comprise or be coupled to a
processor 322 such as that described earlier. However,
it will be understood that in other embodiments with a
processor 322, the processor 322 may be separate from
(e.g. external to or remote from) the device 300. In em-
bodiments with a processor 322, as described earlier,
the atleast one light detector 310 may communicate with
the processor 322 wirelessly or via a wired connection
(notillustrated in Fig. 3).

[0076] Figs. 4(a)and (b) illustrate examples of the de-
vice 400, 500 for use in measuring blood pressure ac-
cording to other embodiments. As illustrated in Figs. 4(a)
and (b), the device 400, 500 comprises an inner member
402, 502 configured to be worn around a finger of a sub-
ject (notillustrated in Figs. 4(a) and (b)). The device 400,
500 also comprises an outer member 406, 506 positioned
in a spatial arrangement with respect to the inner member
402, 502. As described earlier, the outer member 406,
506 may be positioned in a spatial arrangement with re-
spect to the inner member 502, 502 by being positioned
around the inner member 402, 502 and/or displaced
along an axis from the inner member 402, 502.

[0077] In the example embodiment illustrated in Fig. 4
(a), the outer member 406 is positioned in a spatial ar-
rangement with respectto the innermember 402 by being
positioned around the inner member 402. More specifi-
cally, the inner member 402 in the example embodiment
illustrated in Fig. 4 (a) is positioned inside the outer mem-
ber 406. In the example embodiment illustrated in Fig. 4
(b), the outer member 506 is positioned in a spatial ar-
rangement with respectto the innermember 502 by being
displaced along an axis from the inner member 506. More
specifically, the inner member 502 in the example em-
bodiment illustrated in Fig. 4 (b) is positioned adjacent
to the outer member 506. However, it will be appreciated
that in other embodiments, the outer member 406, 506
may be positioned in a different spatial arrangement with
respect to the inner member 402, 502.

[0078] As mentioned earlier, the device 400, 500 com-
prises at least one light source 408, 508 arranged on at
least one of the inner member 402 and the outer member
506. The at least one light source 408, 508 is configured
to emit light (not illustrated in Fig. 4(a) and (b)) to illumi-
nate the finger of the subject. In the illustrated example
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embodiment of Fig. 4(a), a light source 408 is arranged
on the inner member 402. In the illustrated example em-
bodiment of Fig. 4(b), a light source 508 is arranged on
the outer member 506. Although only one light source is
illustrated in the example embodiments of Figs. 4(a) and
(b), it will be understood that the device 400, 500 may
alternatively comprise a plurality of light sources 408,
508.

[0079] As mentioned earlier, the device 400, 500 de-
scribed herein comprises at least one light detector 410,
510 arranged on at least one of the inner member 402,
502 and the outer member 406, 506. The at least one
light detector 410, 510 is configured to obtain optical sig-
nals from the finger of the subject. In the illustrated ex-
ample embodiment of Fig. 4(a), the at least one light de-
tector 410 is arranged on the outer member 406. In the
illustrated example embodiment of Fig. 4(b), the at least
one light detector 510 is arranged on the inner member
502. Although only one light detector 410, 510 is illus-
trated in the example embodiments of Figs. 4 (a) and (b),
it will be understood that the device 400, 500 may alter-
natively comprise a plurality of light detectors 410, 510.
[0080] Asdescribed earlier,theinner member402,502
is movable relative to the outer member 406, 506 to en-
able the at least one light detector 410, 510 to obtain
optical signals for different light paths through the finger
of the subject for use in measuring blood pressure. The
inner member 402, 502 can be movable relative to the
outer member 406, 506 in any of the ways described
earlier and, although examples of the movement have
been provided, it will be understood that the inner mem-
ber402,502 can be movable relative to the outermember
406, 506 in alternative or additional ways.

[0081] Thus, it is possible to move the inner member
402, 502 relative to the outer member 406, 506 until an
optimum arrangement of the inner member 402, 502 with
respect to the outer member 406, 506 is reached, where-
by the optical signals obtained in that optimum arrange-
ment provide optimum blood pressure measurements.
For example, an arrangement that provides optimum
blood pressure measurements can be an arrangement
in which the atleast one light detector410, 510 can obtain
an optical signal for a light path through the artery in the
finger of the subject (not illustrated in Figs. 4(a) and (b))
for use in measuring blood pressure. In this way, the re-
liability of blood pressure measurements acquired from
obtained optical signal can be improved.

[0082] Although not illustrated in Figs. 4(a) and (b), in
some embodiments, the outer member 406, 506 can be
separated from the inner member 402, 502 by a fluid (e.g.
liquid or gas) chamber as described earlier.

[0083] Although also not illustrated in Figs. 4(a) and
(b), in some embodiments, the device 400, 500 may com-
prise or be coupled to a processor such as that described
earlier. However, it will be understood that in other em-
bodiments with a processor, the processor may be sep-
arate from (e.g. external to or remote from) the device
400, 500. Inembodiments with a processor, as described
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earlier, the at least one light detector 410, 510 may com-
municate with the processor via a wired connection or
wirelessly.

[0084] Fig. 5 illustrates an example of the device 600
for use in measuring blood pressure according to another
embodiment. Asillustrated in Fig. 5, the device 600 com-
prises an inner member 602 configured to be worn
around a finger of a subject (not illustrated in Fig. 6). The
device 600 also comprises an outer member 606 posi-
tioned in a spatial arrangement with respect to the inner
member 602. As described earlier, the outermember 606
may be positioned in a spatial arrangement with respect
to the inner member 602 by being positioned around the
inner member 602 and/or displaced along an axis from
the inner member 602. In the example embodiment illus-
trated in Fig. 5, the outer member 606 is positioned in a
spatial arrangement with respect to the inner member
602 by being displaced along an axis from the inner mem-
ber 602. More specifically, the inner member 602 in the
example embodiment illustrated in Fig. 5 is positioned
adjacent to the outer member 606. However, it will be
appreciated that in other embodiments, the outer mem-
ber 606 may be positioned in a different spatial arrange-
ment with respect to the inner member 602.

[0085] As mentioned earlier, the device 600 comprises
at least one light source 608 arranged on at least one of
the inner member 602 and the outer member 606. The
at least one light source 608, is configured to emit light
(not illustrated in Fig. 6) to iluminate the finger of the
subject. In the illustrated example embodiment of Fig. 6,
a light source 608 is arranged on the inner member 602
and the outer member 606. Although two light sources
608 are illustrated in the example embodiment of Fig. 6,
it will be understood that the device 600 may alternatively
comprise at least one further light source 608 arranged
on any one or more of the inner member 602 and the
outer member 606 or only a single light source 608 ar-
ranged on either the inner member 602 or the outer mem-
ber 606.

[0086] As mentioned earlier, the device 600 described
herein comprises at least one light detector 610 arranged
on at least one of the inner member 602 and the outer
member 606. The at least one light detector 610 is con-
figured to obtain optical signals from the finger of the
subject. In the illustrated example embodiment of Fig. 6,
alight detector 610 is arranged on the inner member 602
and the outer member 606. Thus, in the illustrated ex-
ample embodiment of Fig. 6, each of the inner member
and the outer member have at least one light source 608
and at least one light detector 610 arranged thereon (e.g.
each of the inner member and the outer member may
have a unit arranged thereon, wherein the unit comprises
atleastone light source 608 and atleast one light detector
610). Although two light detectors 610 are illustrated in
the example embodiment of Fig. 6, it will be understood
that the device 600 may alternatively comprise at least
one further light detector 610 arranged on any one or
more of the inner member 602 and the outer member
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606 or only a single light detector 610 arranged on either
the inner member 602 or the outer member 606.

[0087] As described earlier, the inner member 602 is
movable relative to the outer member 606 to enable the
at least one light detector 610 to obtain optical signals
for different light paths through the finger of the subject
for use in measuring blood pressure. The inner member
602 can be movable relative to the outer member 606 in
any ofthe ways described earlier and, although examples
of the movement have been provided, it will be under-
stood that the inner member 602 can be movable relative
to the outer member 606 in alternative or additional ways.
[0088] Thus, it is possible to move the inner member
602 relative to the outer member 606 until an optimum
arrangement of the inner member 602 with respect to the
outer member 606 is reached, whereby the optical sig-
nals obtained in that optimum arrangement provide op-
timum blood pressure measurements. For example, an
arrangement that provides optimum blood pressure
measurements can be an arrangement in which the at
least one light detector 610 can obtain an optical signal
for a light path through the artery in the finger of the sub-
ject (not illustrated in Fig. 6) for use in measuring blood
pressure. In this way, the reliability of blood pressure
measurements acquired from obtained optical signal can
be improved.

[0089] Although not illustrated in Fig. 6, in some em-
bodiments, the outer member 606 can be separated from
the inner member 602 by a fluid (e.g. liquid or gas) cham-
ber as described earlier.

[0090] Although also not illustrated in Fig. 6, in some
embodiments, the device 600 may comprise or be cou-
pled to a processor such as that described earlier. How-
ever, it will be understood that in other embodiments with
a processor, the processor may be separate from (e.g.
external to or remote from) the device 600. In embodi-
ments with a processor, as described earlier, the at least
one light detector 610 may communicate with the proc-
essor via a wired connection or wirelessly.

[0091] Although notillustrated in the figures, the device
100, 200, 300, 400, 500, 600 described herein may com-
prise a battery or other power supply for powering the
device 100, 200, 300, 400, 500, 600 or means for con-
necting the device 100, 200, 300, 400, 500, 600 de-
scribed herein to a mains power supply. It will also be
understood that the device 100, 200, 300, 400, 500, 600
described herein may comprise any other component to
those described herein or any combination of compo-
nents.

[0092] In some embodiments, the inner member 102,
202,302,402, 502, 602 and the outer member 106, 206,
306, 406, 506, 606 of the device 100, 200, 300, 400, 500,
600 described herein can be detachably coupled to each
other. In other words, in some embodiments, the inner
member 102,202, 302,402,502, 602 and the outer mem-
ber 106, 206, 306, 406, 506, 606 can be detached from
each other. In some of these embodiments, a battery
may be arranged on the outer member 106, 206, 306,
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406, 506, 606. In this way, the outer member 106, 206,
306, 406, 506, 606 can be detached from the inner mem-
ber 102,202, 302, 402, 502, 602 for the battery arranged
on the outer member 106, 206, 306, 406, 506, 606 to be
charged (e.g. on a docking station that is separate or
remote from the device 100, 200, 300, 400, 500, 600).
In some of these embodiments, another outer member
may replace the detached outer member 106, 206, 306,
406, 506, 606, e.g. while the battery is charged.

[0093] It will be understood that any one or more of the
features of described herein can be combined with any
one or more of the other features described herein. For
example, any one or more of the features of an example
embodiment of the device 100, 200, 300, 400, 500, 600
described earlier can be combined with any one or more
of the features from any other example embodiment of
the device 100, 200, 300, 400, 500, 600 described earlier.
[0094] Fig. 6 illustrates a method 700 of operating the
device 100, 200, 300, 400, 500, 600 described herein for
use in measuring blood pressure according to an em-
bodiment. The method 700 can generally be performed
by or under the control of the processor 122, 222, 322
described earlier.

[0095] With reference to Fig. 6, at block 702, the light
to illuminate the finger 104, 304 of the subject is emitted.
More specifically, the at least one light source 108, 208,
308, 408, 508, 608 emits the light to illuminate the finger
104, 304 of the subject. In some embodiments, the proc-
essor 122, 222, 322 can be configured to control the at
least one light source 108, 208, 308, 408, 508, 608 to
emit the light to illuminate the finger 104, 304 of the sub-
ject.

[0096] At block 704, the inner member 102, 202, 302,
402,502,602 is moved relative to the outer member 106,
206, 306, 406, 506, 606. In some embodiments, the proc-
essor 122, 222, 322 can be configured to control the
movement of the inner member 102, 202, 302, 402, 502,
602 relative to the outer member 106, 206, 306, 406,
506, 606. Alternatively or in addition, in other embodi-
ments, the inner member 102, 202, 302, 402, 502, 602
may be manually moved relative to the outer member
106, 206, 306, 406, 506, 606.

[0097] Atblock 706, the optical signals for the different
light paths through the finger 104, 304 of the subject are
obtained from the finger 104, 304 of the subject for use
in measuring blood pressure. More specifically, the at
least one detector 110, 210, 310, 410, 510, 610 obtains,
from the finger 104, 304 of the subject, the optical signals
for the different light paths through the finger 104, 304 of
the subject for use in measuring blood pressure. In some
embodiments, the processor 122, 222, 322 can be con-
figured to control the at least one detector 110, 210, 310,
410, 510, 610 to obtain, from the finger 104, 304 of the
subject, the optical signals for the different light paths
through the finger 104, 304 of the subject for use in meas-
uring blood pressure.

[0098] Although not illustrated in Fig. 6, in some em-
bodiments, the method may further comprise processing
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the obtained optical signals for the different light paths
through the finger 104, 304 of the subject to select a
position for the inner member 102, 202, 302, 402, 502,
602 relative to the outer member 106, 206, 306, 406,
506, 606 for use in measuring a blood pressure of the
subject. More specifically, the processor 122, 222, 322
processes the obtained optical signals for the different
light paths through the finger 104, 304 of the subject to
select a position for the inner member 102, 202, 302,
402, 502, 602 relative to the outer member 106, 206,
306, 406, 506, 606 for use in measuring a blood pressure
of the subject according to some embodiments.

[0099] There is also provided a computer program
product comprising a computer readable medium. The
computer readable medium has computer readable code
embodied therein. The computer readable code is con-
figured such that, on execution by a suitable computer
or processor, the computer or processor is caused to
perform the method described herein. The computer
readable medium may be, for example, any entity or de-
vice capable of carrying the computer program product.
For example, the computer readable medium may in-
clude a data storage, such as a ROM (such as a CD-
ROM or a semiconductor ROM) or a magnetic recording
medium (such as a hard disk). Furthermore, the compu-
terreadable medium may be a transmissible carrier, such
as an electric or optical signal, which may be conveyed
via electric or optical cable or by radio or other means.
When the computer program productis embodied in such
a signal, the computer readable medium may be consti-
tuted by such a cable or other device or means. Alterna-
tively, the computer readable medium may be an inte-
grated circuit in which the computer program product is
embedded, the integrated circuit being adapted to per-
form, or used in the performance of, the method de-
scribed herein.

[0100] There is thus provided herein a device, a sys-
tem, a method and a computer program product that ad-
dress the limitations associated with the existing tech-
niques. Any one or more of the embodiments described
herein may be combined.

[0101] Variations to the disclosed embodiments can
be understood and effected by those skilled in the art in
practicing the principles and techniques described here-
in, from a study of the drawings, the disclosure and the
appended claims. In the claims, the word "comprising"
does not exclude other elements or steps, and the indef-
inite article "a" or "an" does not exclude a plurality. A
single processor or other unit may fulfil the functions of
several items recited in the claims. The mere fact that
certain measures are recited in mutually different de-
pendent claims does not indicate that a combination of
these measures cannot be used to advantage. A com-
puter program may be stored or distributed on a suitable
medium, such as an optical storage medium or a solid-
state medium supplied together with or as part of other
hardware, but may also be distributed in other forms,
such as via the Internet or other wired or wireless tele-
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12

communication systems. Any reference signs in the
claims should not be construed as limiting the scope.

Claims

1. A device (100, 200, 300, 400, 500, 600) for use in
measuring blood pressure, wherein the device (100,
200, 300, 400, 500, 600) comprises:

an inner member (102, 202, 302, 402, 502, 602)
configured to be worn around a finger (104, 304)
of a subject;

an outer member (106, 206, 306, 406, 506, 606)
positioned in a spatial arrangement with respect
to the inner member (102, 202, 302, 402, 502,
602);

at least one light source (108, 208, 308, 408,
508, 608) arranged on at least one of the inner
member (102, 202, 302, 402, 502, 602) and the
outer member (106, 206, 306, 406, 506, 606),
the at least one light source (108, 208, 308, 408,
508, 608) configured to emit light (112, 312) to
illuminate the finger (104, 304) of the subject;
and

at least one light detector (110, 210, 310, 410,
510, 610) arranged on at least one of the inner
member (102, 202, 302, 402, 502, 602) and the
outer member (106, 206, 306, 406, 506, 606),
the at least one light detector (110, 210, 310,
410, 510, 610) configured to obtain optical sig-
nals from the finger (104, 304) of the subject,
wherein the inner member (102, 202 302, 402,
502, 602) is movable relative to the outer mem-
ber (106, 206, 306, 406, 506, 606) to enable the
at least one light detector (110, 210, 310, 410,
510, 610) to obtain optical signals for different
light paths through the finger (104, 304) of the
subject for use in measuring blood pressure.

2. The device (100, 200, 300) as claimed in claim 1,

wherein the inner member (102, 202, 302) is mova-
ble relative to the outer member (106, 206, 306) by
being any one or more of:

rotatably (118, 218, 318) movable relative to the
outer member (106, 206, 306); and

axially (224, 226) movable relative to the outer
member (206).

3. Thedevice (100,200, 300,400, 500, 600) as claimed
in any of the preceding claims, wherein the outer
member (106, 206, 306, 406, 506, 606) is positioned
in a spatial arrangement with respect to the inner
member (102,202, 302, 402, 502, 602) by being any
one or more of:

positioned around the inner member (102, 202,
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302, 402); and displaced along an axis from the
inner member (202, 502, 602).

Thedevice (100,200, 300,400, 500, 600) as claimed
in any of the preceding claims, wherein the outer
member (106, 206, 306, 406, 506, 606) is mechan-
ically independent of the inner member (102, 202,
302, 402, 502, 602).

The device (100, 300) as claimed in any of the pre-
ceding claims, wherein the outer member (106, 306)
is separated from the inner member (102, 302) by a
fluid chamber (120, 320).

The device (100, 300) as claimed in claim 5, wherein
the fluid chamber (120, 320) is configured to hold a
pressurized fluid.

The device (100, 200, 300,400, 500, 600) as claimed
in any of the preceding claims, wherein the inner
member (102, 202, 302, 402, 502, 602) is flexible
and/or the outer member (106, 206, 306, 406, 506,
606) is rigid.

The device (100, 200, 300,400, 500, 600) as claimed
in any of the preceding claims, wherein the inner
member (102,202, 302,402, 502,602) and the outer
member (106) are arranged such that, in use, only
the inner member (102, 202, 302, 402, 502, 602) is
in contact with the finger (104, 304) of the subject.

The device (300) as claimed in any of the preceding
claims, wherein the inner member (302) comprises
a portion (332) through which any one or more of:

at least one light source, when arranged on the
outer member, is configured to emit light to illu-
minate the finger of the subject; and

at least one light detector (310), when arranged
on the outer member (306), is configured to ob-
tain optical signals from the finger (304) of the
subject.

The device (100, 200, 300,400, 500, 600) as claimed
in any of the preceding claims, wherein a distance
between the at least one light source (108, 208, 308,
408, 508, 608) and the at least one light detector
(110, 210, 310, 410, 510, 610) is variable.

A system for use in measuring blood pressure, the
system comprising:

the device (100, 200, 300) as claimed in any of
the preceding claims; and
a processor (122, 222, 322) configured to:

process the obtained optical signals for the
different light paths through the finger (104,
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304) of the subject to select a position for
the inner member (102, 202, 302) relative
to the outer member (106, 206, 306) for use
in measuring a blood pressure of the sub-
ject.

12. The system as claimed in claim 11, wherein the proc-

essor (122, 222, 322) is configured to:

select the position for the inner member (102,
202, 302) relative to the outer member (106,
206, 306) for use in measuring the blood pres-
sure of the subject based on an amplitude of the
obtained optical signals for the different light
paths through the finger (104, 304) of the sub-
ject.

13. A method of operating a device (100, 200, 300, 400,

500, 600) as claimed in any of claims 1 to 10, the
method comprising:

emitting the light (112, 312) to illuminate the fin-
ger (104, 304) of the subject;

moving the inner member (102, 202, 302, 402,
502, 602) relative to the outer member (106,
206, 306, 406, 506, 606); and

obtaining, from the finger (104, 304) of the sub-
ject, the optical signals for the different light
paths through the finger (104, 304) of the subject
for use in measuring blood pressure.

14. The method as claimed in claim 13, further compris-

ing:

processing the obtained optical signals for the
different light paths through the finger (104, 304)
of the subject to select a position for the inner
member (102, 202, 302, 402, 502, 602) relative
to the outer member (106, 206, 306, 406, 506,
606) for use in measuring a blood pressure of
the subject.

15. A computer program product comprising a computer

readable medium, the computer readable medium
having a computer readable code embodied therein,
the computer readable code being configured such
that, on execution by a suitable computer or proces-
sor, the computer or processor is caused to perform
the method as claimed in claim 13 or 14.
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