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devices in a single package or, preferably, some or all of them may be incorporated on one or 

more silicon devices.  Such integration will bring several benefits, included reduced cost, 

improved reliability, reduced size and mass and reduced power consumption. 

Preferably, the PHHM of WO2013/001265 exploits the other capabilities of PHHCD 

for calibration and operation. 5 

SUMMARY 

In one aspect, there is disclosed a personal hand-held monitor (PHHM) which 

comprises a signal acquisition device for acquiring signals which can be used to derive a 

measurement of a subject’s blood pressure (BP), the signal acquisition device being 

integrated with a personal hand-held computing device (PHHCD), wherein the signal 10 

acquisition device comprises a blood flow occlusion means adapted to be pressed against one 

side only of a body part or to have one side only of a body part pressed against it, a means for 

measuring the pressure applied by or to the body part, and a means for detecting the flow of 

blood through the body part in contact with the blood flow occlusion means, wherein the 

blood flow occlusion means comprises at least part of an external surface of the PHHM 15 

wherein the pressure is sensed by means of a flexible and essentially incompressible gel in 

which is immersed a pressure sensor which is adapted to provide electrical signals to the 

processor of the PHHCD 

THE PRESENT INVENTION 

The present invention provides significant improvements over aspects of the PHHM 20 

disclosed in WO2013/001265.  The PHHM of the present invention addresses the weaknesses 

of the established methods in that: it provides objective, precise, repeatable, absolute and 

accurate results; it does not use toxic materials; it is easy to use without specialist training; 

and it uses only inexpensive, simple and reliable technology. 

The invention disclosed in WO2013/001265 includes many advances on the previous 25 

state of the art but still has limitations.  This application discloses several enhancements and 

refinements to the PHHM as described therein that can improve its usability, cost, 

effectiveness and/or ease of integration with the PHHCD. 

There are several aspects to the present invention.  For convenience, they are 

described separately but it is apparent to a person skilled in the art that they may be used 30 

cooperatively to create a unified device in which the various aspects work cooperatively to 

share data and/or enhance their mutual performance and/or reduce costs and complexity.  It 

will also be appreciated that the aspects of the present invention described below can be used 

together in any combination of two or more of the aspects, in particular for the purposes set 
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out in the Table at the end of this description and may be used in combination with the 

features described above in connection with WO2013/001265. 

For convenience, the description herein describes the body part as a finger, but it will 

be apparent to a person skilled in the art that the device may be applied to other body parts. 

First Aspect 5 

In a first aspect, the present invention relates to a PHHM as defined in 

WO2013/001265 and as set out above which can be applied by a user, such as the subject 

whose BP is to be measured or a medical practitioner who wishes to measure the BP of the 

subject, to a subject’s body part and wherein the PHHCD is primarily intended to provide a 

processing means for the PHHM rather than having some other function, such as mobile 10 

telephony, to which the PHHM is added.  This is referred to as a dedicated computing 

module.  The PHHM may also be connected to a computer.  The elements of the PHHM or 
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CLAIMS 

1. A personal hand-held monitor (PHHM) which comprises a signal acquisition 

device for acquiring signals which can be used to derive a measurement of a subject’s blood 

pressure (BP), the signal acquisition device being integrated with a personal hand-held 

computing device (PHHCD), wherein the signal acquisition device comprises a blood flow 

occlusion means adapted to be pressed against one side only of a body part or to have one side 

only of a body part pressed against it, a means for measuring the pressure applied by or to the 

body part, and a means for detecting the flow of blood through the body part in contact with the 

blood flow occlusion means, wherein the blood flow occlusion means comprises at least part of 

an external surface of the PHHM wherein the pressure is sensed by means of a flexible and 

essentially incompressible gel in which is immersed a pressure sensor which is adapted to 

provide electrical signals to the processor of the PHHCD. 

2. The PHHM of claim 1, wherein the essentially incompressible gel is a fluid 

covered by a flexible membrane forming some or all of the external surface. 

3. The PHHM of claim 1 or claim 2, wherein the blood flow occlusion means is 

saddle-shaped. 

4. The PHHM of any one of claims 1 to 3, which is arranged to act as a tonometer. 

5. The PHHM of claim 4, which is adapted to calibrate the tonometer by use of 

occlusion measurements obtained from the pressure sensor when used to occlude an artery. 

6. The PHHM of any one of claims 1 to 5, wherein the means for detecting the flow 

of blood through the body part comprises a blood photosensor having one or more photo-emitters 

for transmitting light to a body part of a user and one or more photo-detectors for detecting light 

transmitted through or scattered by the body part, wherein the or each photo-emitter and/or the or 

each photo-detector is/are provided with one or more lenses to narrow the field of view. 

7. The PHHM of any one of claims 1 to 6, wherein the means for detecting the flow 

of blood through the body part comprises a blood photosensor having one or more photo-emitters 

for transmitting light to a body part of a user and one or more photo-detectors for detecting light 

transmitted through or scattered by the body part, wherein there are either two photo-emitters or 

two photo-detectors arranged such that light emitted in two different directions can be detected, 

and the processing means of the processor of the PHHCD is adapted to process the signals 

received from each direction to locate a blood vessel in the user’s body. 
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8. The PHHM of claim 6 or claim 7, which is adapted to provide a visible or audible 

signal to the user to move a body part to optimise the position of the photo-sensor with respect to 

the blood vessel. 

9. The PHHM of claim 7 or claim 8 when dependent on claim 7, wherein the 

processor of the PHHCD is adapted to compensate the signals from the photo-detector(s) when 

the blood vessel is not optimally positioned with respect to the photo-sensor. 

10. The PHHM of any one of claims 6 to 9, wherein the position and orientation of 

the photo emitter(s) and photo-detectors(s) are such that optical axes of the photo-emitter(s) and 

photo-detector(s) are aligned: to maximise the sensitivity of the signal produced by the photo-

detectors to absorption of the emitted light by blood; and/or to minimise the sensitivity of the 

signal produced by the photo-detectors to the location of the blood vessel; and/or to optimise the 

performance of the personal hand-held monitor. 

11. The PHHM of any one of claims 1 to 10, wherein the pressure sensor of the 

PHHM is used to provide continuously variable means for the subject to enter data to the 

PHHCD in order to control some function of the PHHCD other than the measurements that are 

made by the PHHM. 

12. The PHHM of any one of claims 1 to 11, wherein the processor of the PHHCD is 

adapted to correlate the signals received from the pressure sensor with the signals received from 

the means for detecting the flow of blood so that the pressure exerted between the occlusion 

means and the body part is correlated with the luminal area of the artery and to fit the correlated 

values to a curve to provide measurements of the subject’s SBP and/or DBP. 

13. The PHHM of any one of claims 1 to 12, which includes a plurality of pressure-

responsive or force-responsive devices. 

14. The PHHM of any one of claims 1 to 13, wherein the processor of the PHHCD is 

adapted to provide audible or visual instructions, advantageously via a display means, if present, 

to the user to enable the user to use the device optimally. 

15. The PHHM of claim 14, wherein the processor of the PHHCD is adapted so that 

the instructions are interactive and based on signals received from the sensor(s) which can be 

used to determine whether the device is in the best position or being used correctly.
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16. A PHHM of any one of claims 1 to 15, wherein the PHHCD is a games controller, 

computer pointing device (usually referred to as a mouse) or a remote controller for a television 

or other electronic equipment. 
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17. The PHHM of claim 16, wherein, when the PHHCD is a computer pointing 

device, the PHHM communicates with the computer with which the pointing device is being 

used or another PHHCD by means of a cable or by means of a wireless connection. 

18. The PHHM of any one of claims 1 to 17, comprising means to measure 

atmospheric pressure to estimate the height of the PHHM with respect to a fixed point on the 

subject’s body. 

19. The PHHM of claim 18, wherein the fixed point is the subject’s eyes and the 

PHHM is adapted to analyse an image of the subject’s face obtained from a camera in a PHHCD 

to detect the eyes and a measure of the tilt angle of the PHHCD obtained from tilt sensors 

incorporated within the PHHCD. 

20. The PHHM of any one of claims 1 to 19, which is adapted to use other vibration 

or movement sensors incorporated within the PHHCD to detect if the PHHCD has been agitated 

in the period before the measurement and hence to warn the user of possible errors in blood 

pressure measurement or to prevent such measurements until the PHHCD has been essentially at 

rest for sufficient time. 

21. The PHHM of any one of claims 1 to claim 20, which is adapted to provide 

audible or visual instructions requesting the user to adopt two or more phases of operation, the 

first of which is used to measure the approximate values of SBP and DBP and/or to check that 

the user’s body part is correctly located and/or at a suitable temperature, the second of which is 

used to make measurements of the said SBP and DBP and the subsequent phases (if any) are 

used to refine those measurements. 

22. The PHHM of any one of claims 1 to 21, wherein the PHHM has a unique 

identifier that may be read by the associated processing means. 

23. The PHHM of claim 22, wherein the sensors are calibrated on manufacture and 

the calibration data for each device associated with its unique identifier so that they may be 

downloaded to the device via the internet. 

24. The PHHM of any of claims 1 to 23, wherein the PHHM includes a means for 

locating a blood vessel in the body part with respect to the pressure sensor. 
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25. The PHHM of claim 24, wherein the means for locating a blood vessel comprises a 

photo-sensor and the PHHM is adapted to process the signals from the photosensor to locate the 

blood vessel and/or to confirm the correct location of the blood vessel. 

26. The PHHM of claim 25, wherein the PHHCD of the PHHM is adapted to provide a 

visible or audible signal to prompt the user to move the body part to optimise the position of the 

pressure sensor with respect to the blood vessel. 

27. The PHHM of claim 25 or 26, wherein the PHHCD is adapted to compensate the 

signals from the photo-sensor when the blood vessel is not located with respect to the pressure 

sensor in order to derive the measurement of a subject’s blood pressure (BP). 


