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EP 1 740 089 B1
Description

Field of the Invention

[0001] The present invention relates to a hydration monitor and in particular to a portable hydration monitor suitable
for use during exercise.

Background to the Invention

[0002] In sport, particularly athletics, international competition is the ultimate challenge to the various regulatory sys-
tems of the body: physiological; biochemical; biomechanical and psychological. The body experiences a great challenge
to accommodate the metabolic, thermal and other demands of intense exercise, where this challenge is greatest during
endurance events in hot environments.

[0003] Since water serves the role of controlling most of the body’s regulatory systems, the need for fluid intake during
exercise is one of the main concerns, if not the primary concern, for the sportsperson in ensuring they can maintain their
maximum sporting potential. The body’s management of its hydration status is essential in its main roles of regulating
body temperature; blood circulation, volume, viscosity and pressure; facilitating muscle movement and for removing
waste.

[0004] A deficient level of hydration can lead to dehydration, a process referring to a loss of body water, from a state
of hyperhydration (greater than normal body water content) to euhydration (normal body water content) or from euhy-
dration downward to hypohydration (less than normal body water content).

[0005] Interms of performance, a subject who is just 2% dehydrated can see their performance drop by 20-30%, when
compared to being in a state of euhydration. Put in context, this reduction in performance compares to the margin
between winning gold and finishing outside of the medals, 7 seconds adrift, in the 1500m in the 2000 Sydney Olympics.
[0006] Itis important, however, to emphasise that hydration is not the only factor that should be monitored in exercise.
Other factors such as energy stores, levels of electrolytes, fatigue, psychological factors and fitness (reduced fitness in
elite athletes is due to insufficient recovery time to regain fitness after sustaining an injury) all have an effect on the
performance of the sportsperson, and since the nature of sport is based around precision, an imbalance of any of these
factors can lead to underachievement. In extreme cases, it has been known for a deficiency of electrolytes to be fatal,
inducing a condition known as hyponatremia. The condition is often brought on through the dilution of sodium content
in the blood, where the subject has consumed too much fluid without an adequate replacement of sodium.

[0007] Itis the occasion where an athlete has the perfect balance of the above factors that they will perform at their
lifetime best. A performance such as this requires the mind of the athlete to be in harmony with their body, an occurrence
known simply as 'the zone’. It is an altered state of consciousness where the body and mind function automatically.
[0008] It is therefore desirable to be able to monitor hydration levels to achieve maximum possible performance. It is
particularly desirable to be able to measure hydration levels during exercise to determine the quantity of liquid that should
be taken on board to maintain, or reach, ideal hydration levels.

[0009] Current systems used for measuring hydration include osmometers and refractometers. Such systems are
used by sporting bodies and clubs, although due to the size of the apparatus involved and the nature of the measurements
taken, the systems can only be used before, during a stationary phase, or after an exercise is finished.

[0010] Osmometers work on the principle of either freezing point depression or vapour pressure (heating and cooling).
Osmometers determine the number of water particles in a blood solution obtained from a subject by taking a blood
sample. Another form of osmometry measures the concentration of water in a urine sample. In both cases, osmometry
is not practical for use during exercise due to the need to collect blood or urine samples.

[0011] Refractometers measure the specific gravity of urine samples. By placing a drop of urine on the screen, the
concentration of the urine is read off from a scale, the reading being determined by the refraction of light through the
urine. The reading on the scale can then be converted into a number of milli-osmos per Kilogram. Again, it is not practical
for use during exercise due to the need of a urine sample.

[0012] Although portable skin hydration monitors exist, such devices are designed for use in dermatology as a measure
for skin moisture. Skin hydration monitors measure moisture levels in the corneocytes (dead skin cells) in the stratum
corneum, the outer layers of the skin. In terms of body water, a normal moisture level in the stratum corneum could
either be the result of, firstly, body euhydration or, secondly, sweating whilst in a dehydrated state. It therefore follows
that skin hydration levels do not reflect body hydration. Itis also not possible to determine the level and quantity of sweat,
since the water in the stratum corneum reaches a maximum when the body is in a state of euhydration. Therefore it
would not be possible to determine any excess sweat that evaporates or drips off the skin.

[0013] It has been suggested that blood flow monitors could be adapted to determine fluid status, through monitoring
how peripheral blood flow varies during exercise to facilitate the dissipation of heat by the process of sweat and heat
exchange. However, it is thought that this would not be a reliable method of monitoring hydration because sweat rates,
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and therefore blood flow rates, are greater in hot than in cold climates, even for the same level of dehydration. Peripheral
blood flow fails to allow for other means of loosing fluid such as increased fluid exchange in cold climates between the
environment and breath, where the environment draws moisture from the breath to try and equalise the two moisture
levels.

[0014] It is understood from medical studies that for every 1% loss in body weight, due to dehydration, heart rates
increase by about 7 beats per minute. From this, it may be possible to develop a heart rate monitor to calculate loss in
hydration due to an increase in heart rate. However, it is not thought that such a monitor would be particularly accurate
as heart rate increases could also be the result of other factors. For example, an increase in speed from one stride to
the next would cause an increase in heart rate, as would anxiety, hormone levels, caffeine intake and the (varying)
temperature of the atmosphere.

[0015] Bio-electrical Impedance Analysis (BIA) is another technique that has been suggested for use in measuring
hydration. BIA analyses the amounts of fat, muscle and water in the body. The measure of hydration is separated into
intracellular and extra cellular fluid compartments. BIA works by sending a small current through electrodes attached to
the skin, normally on the hand and the foot. The current is sent at two different levels, one that can penetrate the cells
of the body and one that cannot. The difference between the two provides an indication of the hydration status, on the
theory that fluid facilitates the conduction of current. Currently, BIA results are affected by numerous variables including
body position; hydration status; consumption of food and beverages; ambient air and skin temperature; recent physical
activity; and the conductance of anything in contact with the skin, other than the electrodes. Thus, BIA lacks the precision
and accuracy necessary for hydration monitoring, and it is doubtful that it could ever be adapted for use to determine
fluid levels during even gentle exercise.

[0016] EP177763 A discloses a system and method for detecting a dehydration condition.

[0017] The present invention seeks to provide means for monitoring hydration in the body during exercise. It was
therefore important to understand whether or not the theories behind any existing products could be developed for use
in the PHM.

Statement of Invention

[0018] According to an aspect of the present invention, there is provided a hydration monitor according to claim 1.
[0019] In a preferred embodiment of the present invention, a portable monitor is arranged to measure core body
temperature non-invasively. Hydration is monitored in real-time device and measurements are output via a display to
the user. In this manner, a user can see his or her hydration status during exercise. Through this, it is intended that
dehydration is avoided and thus performance maximised.

[0020] The portable hydration monitor is particularly useful as it can be used to analyse an athlete’s performance to
ensure their maximum sporting potential and it can be used to guarantee that the level of hydration is always safe. Thus,
severe dehydration can be avoided, something that can ultimately be a risk to health and even survival.

[0021] Manyinternal and external variables (including psychological variables) are relative to the core body temperature
that is measured. In particular, by use of a hydration monitor according to an embodiment of the present invention, stitch
and stomach discomfort should be prevented.

[0022] Embodiments of the present invention could be used by almost all sportsmen/women including the disabled.
Embodiments of the present invention could be produced specifically for impact sports. In particular, the earpiece or
other temperature sensor would be designed so it could not be damaged by impact or be forced into the ear by jostling/
impact.

[0023] Preferably, the temperature sensor includes one or more air flow channels allowing the flow of ambient air
around the ear canal. Preferably, the temperature sensor is designed to stabily fit within the subject’s ear and maintain
a constant position. For example, the temperature sensor may be mounted within a malleable rubber member or similar
to allow it to adaptably fit within different sized ears of subjects. In another alternative, various sized ear pieces may be
provided to permit a subject to select the most appropriate fit.

[0024] In a preferred embodiment, the portable hydration monitor includes an earpiece containing a thermopile to
measure core body temperature via the tympanic membrane (eardrum) and a wristwatch or other visual and/or audible
indicator module that provides the user with real-time feedback and informs the user of how much fluid they must drink
to re-hydrate their body to a level of euhydration (normal).

[0025] Preferably, the two units communicate wirelessly.

[0026] The thermopile detects incident infrared radiation from the tympanic membrane and provides a voltage equiv-
alent to the core body temperature of the subject. This is then fed into an algorithm and the result is output via the
indicator module. Preferably, the result is the volume of fluid the subject should consume, in litres or ml to reach and/or
maintain a level of euhydration.

[0027] Preferably, the monitor seeks to provide the athlete with a realistic accuracy of 0.5-1.0 %BWL (body weight
lost in water).
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[0028] This present invention seeks to provide a portable hydration monitor suitable for monitoring hydration status
throughout an exercise, which in turn would educate athletes during training so that the regular and appropriate intake
of fluids is automatic, and in competition they can concentrate solely on performing in 'the zone’ (they may not be wearing
the device during competition).

[0029] Various embodiments may eventually be produced to cater for the various needs of:

e athletes (and novice sports person);
* military personnel;

* hospital patients and

* normal public users

[0030] The hydration monitor may comprise an earpiece and a remote unit, the temperature sensor being positioned
in the earpiece for measuring the core body temperature via the subject’s tympanic membrane.

[0031] Preferably, the temperature sensor comprises a thermopile.

[0032] The earpiece may further comprises a transmitter, the remote unit including the processor, output means and
areceiver, the earpiece being arranged to communicate measurements to the processor via the transmitter and receiver,
the processor being arranged to provide an indication of the hydration level via the output means.

[0033] The transmitter and receiver may communicate wirelessly.

[0034] The transmitter and receiver may be transcievers.

[0035] The remote unit may comprise a selected one of:

a wristwatch, a personal digital organiser, a mobile telephone, a personal computer or medical diagnostic and/or
monitoring apparatus.

[0036] The output means may include one or more of a display and a speaker.

[0037] The monitor may further comprise a memory for storing hydration level and/or core body temperature over time.
[0038] The factor of ambient compensation may be between 0.1 and 0.23 and is determined in dependence on the
temperature of the environment surrounding the subject.

[0039] The hydration monitor may be arranged to operate repeatedly at predetermined time intervals.

[0040] The processor may be arranged to generate an alarm upon determination of a hydration level below a prede-
termined level.

[0041] According to another aspect of the present invention, there is provided a method of measuring hydration of a
subject comprising the steps of:

measuring an initial core body temperature of the subject;

measuring a subsequent current core body temperature of the subject; and by means of a processor
subtracting the initial core body temperature from the subsequent core body temperature;

multiplying by the subject’s weight; and,

dividing by a factor of ambient compensation.

[0042] Preferably, the measurements are taken from the subject’'s tympanic membrane.

Brief Description of the Drawings

[0043] Embodiments of the present invention will now be described in detail, by way of example only with reference
to the accompanying Figures, in which:

Figure 1 is a block diagram of a hydration monitoring system according to an embodiment of the present invention;
Figure 2 is a schematic diagram of a portable hydration monitor incorporating the system of Figure 1;

Figure 3 is a cross-sectional diagram of an earpiece of the monitor of Figure 2; and,

Figure 4 is a schematic diagram of another system according to an embodiment of the present invention.

Detailed Description

[0044] Figure 1 is a block diagram of a hydration monitoring system according to an embodiment of the present
invention.

[0045] The hydration monitoring system 10 includes a temperature sensor 20, a processor 30 and a display 40.
[0046] The temperature sensor 20 is arranged to measure body temperature of a subject and communicate the
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measured temperature to the processor 30. Upon receipt of the measurement, the processor is arranged to calculate a
body water level for the subject and output a corresponding hydration indication to the display 40.

[0047] Preferably, the temperature sensor 20 is arranged to measure temperature of a tympanic membrane within
one of the subject’s ears.

[0048] The calculation performed by the processor is carried out at regular intervals as follows:

[(core body temperature current - core body temperature normal) x weight] / (factor

of ambient compensation x 100)

[0049] The normal core body temperature will have been determined and/or input into the device prior to use. The
normal core body temperature is subtracted from the current core body temperature, multiplied by the weight of the
subject in kg, (although could also be configured to accept pounds depending on user’s preference) and then divided
by the factor of ambient compensation. This is then either divided by one hundred to give a measurement in litres or
alternatively multiplied by ten to give the measurement in millilitres.

[0050] The factor of ambient compensation is valued between 0.1 and 0.23 degrees centigrade, and refers to the
increase in the subject’s core body temperature for every percent loss of body weight, in temperate and hot climates
respectively.

[0051] The measurement is the amount of liquid that the subject should drink to achieve euhydration (full hydration).
[0052] Figure 2 is a schematic diagram of a portable hydration monitor incorporating the system of Figure 1. Figure
3 is a cross-sectional diagram of an earpiece of the monitor of Figure 2.

[0053] The portable hydration monitor includes an earpiece 60 and a wristwatch 70.

[0054] The earpiece 60 includes a thermopile 65 positioned to measure core body temperature via the tympanic
membrane when inserted into an ear of a subject and a transmitter 66 arranged to communicate temperature measure-
ments to the wristwatch 70.

[0055] The transmitter and receiver could be transceivers to allow the two units to talk to each other for initialisation etc.
[0056] The wristwatch 70 includes a receiver 75 arranged to receive measurements from the earpiece, a processor
to perform the calculations discussed above and a display 76 to provide the subject with feedback on their hydration
status. Preferably, the display also informs the user of how much fluid they must drink to re-hydrate their body to a level
of euhydration (normal). Preferably, the monitor operates on a substantially real-time basis.

[0057] In addition or as an alternative to the display 76, the wristwatch 70 may include an audible indicator 80 to
provide the feedback and/or additional alerts. For example, hydration status and feedback may be provided via the
display 76 and alerts may be provided via the audible indicator 80 when a predetermined level of dehydration is reached
and/or immediate action is necessary.

[0058] Preferably, the transmitter 66 and receiver 75 communicate via a wireless data protocol such as BlueTooth ™
or another suitable wireless communication system. The earpiece 60 and wristwatch 70 both include one or more
batteries to supply power. At least in the case of the earpiece 60, it is preferred that the battery 67 is rechargeable from
within the earpiece via a suitable connection to a power-source or inductive coupling to a power-source. In order to
conserve battery power, the transmitter 66 may establish a connection with the receiver only when it is provided with
data to transmit. The earpiece 60 and/or wristwatch may include a sleep mode to further conserve power when notin use.
[0059] Wheninserted into a subject’s ear canal, the thermopile 65 detects incident infrared radiation from the tympanic
membrane and provides a voltage equivalent to the core body temperature of the subject. This is transmitted to the
wristwatch and used by the processor to obtain a hydration indication for output via the display and/or audible indicator.
Preferably, the result is the volume of fluid the subject should consume, in litres or ml.

[0060] Preferably, the wristwatch includes a memory and is connectable to a computer or other remote station, either
via a wireless connection or via a docking station or other wired connection to enable the subject to store and subsequently
download core body temperature and/or hydration statistics and other relevant information for subsequent analysis.
[0061] If configured by the user, an alert can be set to sound periodically (for example, every minute) to indicate when
the temperature is measured. The alert will preferably be generated in the earpiece but it could alternatively be generated
from the wristwatch, or both. The alert is intended to remind the subject to look at the display and could also serve to
indicate when the display is being updated. If ignored, and the subject becomes dehydrated, the device will sound an
alarm, either in the earpiece or wristwatch or both when their hydration status falls below 2% of their level of euhydration.
[0062] Depending on the configuration of the wristwatch and earpiece, the user may be given a choice of a sound or
vibration alert, or both.

[0063] It is understood from medical studies that for every 1% loss in body weight, due to dehydration, heart rates
increase by about 7 beats per minute. From this, it may be possible to incorporate a heart monitor into embodiments of
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the present invention to provide more detailed information on hydration status. The heart rate monitor would be one of
the many types currently available and would be arranged to communicate its measurements with the wristwatch in the
same manner as the earpiece.

[0064] In addition, pressure detecting inserts could be included in an embodiment of the present invention. Such
inserts would be inserted into shoes and arranged to measure weight by the pressure applied. This information could
then be communicated to the wristwatch which could calculate a weight change due to fluid loss. This method is expected
to be unreliable by itself as it is affected by balance distribution over the foot, for example running up or down slopes
and speed changes. However, when used in combination with the temperature measurements from the earpiece and
possibly the heart rate measurements from the heart rate monitor, accuracy could quite possibly be increased. As an
alternative to inserts, a pressure sensor could be integrated into a treadmill or other weight measurement mechanisms
could be used.

[0065] Various embodiments may eventually be produced to cater for the various needs of:

e athletes (and novice sportsperson);
*  military personnel;

* hospital patients and

* normal public users

[0066] For example, whilst athletes may be interested in actual numeric levels, the public users may prefer an indicator
in the form of a traffic light or similar (for example, green = hydration normal, amber = a little dehydrated, red = very
dehydrated). Similarly, hospital patients themselves may not care about hydration levels - the output data could be
passed to medical staff for analysis and determination of treatment or it may be fed into a control system for a fluid drip
so that the fluid intake for a patient could be automatically adjusted. Some embodiments may include a memory and
connection/transmission system so that data can be recorded over time and uploaded onto a computer for more detailed
analysis of performance. An example embodiment of the present invention that may be used by medical personnel or
trainers of sportsmen is shown in Figure 4 in which the wristwatch is replaced by a base station 100. As the base station
need not be portable, it can include a larger display 120 and/or more powerful speaker 110 and a receiver having a
greater reception radius to allow the subject to move further from it and still be in contact. The base station could be
used as well as a wristwatch so both the sportsman and the trainer is able to see hydration levels - indeed, they may
even be provided different types of information depending on their needs.

[0067] The device could also be used to prevent athletes reaching their 'ceiling temperature’ and having to stop running
in, for example, an ultra endurance event where the athlete is performing at their peak for several hours. An indication
of extreme temperature would allow the athlete to reduce their speed and continue running instead of having to walk to
cool down. This would apply even if there was no water available. Therefore by using the device they don’t lose valuable
time, and reduce the risk of damaging their body.

[0068] The device could also be used to determine cardiac changes in the body, particularly central blood volume,
heart rate, stroke volume (these are relative to body water). This will help to prevent a reduction in cardiac output which
will reduce the athletes performance, as described below:

[0069] In a preferred embodiment, the calculation used to determine hydration status may take account of fat percent-
age of body weight. This will address discrepancies in use where a subject has a large percentage of fat for body weight.
Since fat contains little or no water, the device may not give accurate results for someone with a large percentage of fat
content, as for that of a slender person (the slender person will no doubt have a greater percentage of water in their
body than the fatter person).

[0070] Other factors that may be taken into account during the calculation may include the temperature of the sur-
rounding environment. The magnitude of core temperature elevation can range from 0.1 to 0.23°C for every percent of
body weight lost, and is greater during exercise in hot, as opposed to temperate climates.

Claims

1. A hydration monitor (10) comprising a temperature sensor (20) for measuring a subject’s core body temperature
and a processor (30), the processor (30) being arranged to accept measurements from the temperature sensor (40)
and calculate a hydration level in dependence on changes in the measured core body temperature characterised
in that the processor (30) is arranged to determine a hydration level in dependence on the formula:
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[(core body temperature current - core body temperature normal) x subject’s

weight] / (factor of ambient compensation x 100).

2. A hydration monitor (10) as claimed in claim 1, comprising an earpiece (60) and a remote unit (70), the temperature
sensor (20) being positioned in the earpiece (60) for measuring the core body temperature via the subject’s tympanic
membrane.

3. A hydration monitor (10) as claimed in claim 2, wherein the temperature sensor (20) comprises a thermopile.

4. A hydration monitor (10) as claimed in claim 2 or 3, wherein the earpiece (60) further comprises a transmitter (66),
the remote unit (70) including the processor (30), output means (76; 80) and a receiver (75), the earpiece (60) being
arranged to communicate measurements to the processor (30) via the transmitter (66) and receiver (75), the proc-
essor (30) being arranged to provide an indication of the hydration level via the output means (76; 80).

5. Ahydration monitor (10) as claimed in claim 4, wherein the transmitter (66) and receiver (75) communicate wirelessly.

6. A hydration monitor (10) as claimed in claim 4 or 5, wherein the transmitter (66) and receiver (75) are transceivers.

7. Ahydration monitor (10) as claimed in any of claims 4 to 6, wherein the remote unit (70) comprises a selected one of:

a wristwatch, a personal digital organiser, a mobile telephone, a personal computer or medical diagnostic and/or
monitoring apparatus.

8. A hydration monitor (10) as claimed in any of claims 4 to 7, wherein the output means includes one or more of a
display (76) and a speaker (80).

9. A hydration monitor (10) as claimed in any preceding claim, further comprising a memory for storing hydration level
and/or core body temperature over time.

10. A hydration monitor (10) as claimed in any preceding claim, wherein the factor of ambient compensation is between
0.1 and 0.23 and is determined in dependence on the temperature of the environment surrounding the subject.

11. A hydration monitor (10) as claimed in any preceding claim arranged to operate repeatedly at predetermined time
intervals.

12. A hydration monitor (10) as claimed in any preceding claim, wherein the processor is arranged to generate an alarm
upon determination of a hydration level below a predetermined level.

13. A method of measuring hydration of a subject characterised by the steps of:

measuring an initial core body temperature of the subject;

measuring a subsequent current core body temperature of the subject; and, by means of a processor
subtracting the initial core body temperature from the subsequent core body temperature;

multiplying by the subject’s weight; and,

dividing by a factor of ambient compensation.

14. A method as claimed in claim 13, wherein the measurements are taken from the subject’s tympanic membrane.

Patentanspriiche

1. Ein Hydratationsmonitor (10), aufweisend einen Temperatursensor (20) zum Messen der Kernkdrper-Temperatur

eines Lebewesens und einen Prozessor (30), wobei der Prozessor (30) ausgelegt ist, um Messungen von einem
Temperatursensor (40) anzunehmen und den Hydratationspegel in Abhéngigkeit von Anderungen in der gemes-
senen Kernkorper-Temperatur zu berechnen, dadurch gekennzeichnet, dass der Prozessor (30) so ausgelegt
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ist, dass der Hydratationspegel geman der Formel:

[(momentane Kernkorper-Temperatur - normale Kernkdrper-Temperatur) x Gewicht des Lebewesens]/

(Faktor der Umgebungskompensation x 100) bestimmt wird.

10.

11.

12.

13.

14.

Ein Hydratationsmonitor (10) gemafR Anspruch 1, aufweisend eine Ohr-Kapsel (60) und eine entfernte Einheit (70),
wobei der Temperatursensor (20) in der Ohr-Kapsel (60) positioniert ist zum Messen der Kernkdrper-Temperatur
Uber die Mittelohr-Membran des Lebewesens.

Ein Hydratationsmonitor (10) gemaR Anspruch 2, wobei der Temperatursensor (20) eine Thermosaule aufweist.

Ein Hydratationsmonitor (10) gemaR Anspruch 2 oder 3, wobei die Ohr-Kapsel (60) ferner einen Sender (66) aufweist,
die entfernte Einheit (70) einen Prozessor (30), Ausgabemittel (76; 80) und einen Empfanger (75) enthalt, wobei
die Ohr-Kapsel (60) ausgelegt ist, um Messwerte zu dem Prozessor (30) tUber den Sender (66) und den Empfanger
(75) zu kommunizieren, wobei der Prozessor (30) ausgelegt ist, um eine Indikation des Hydratationspegel Gber die
Ausgabemittel (76; 80) bereit zu stellen.

Ein Hydratationsmonitor (10) gemaR Anspruch 4, wobei der Sender (66) und der Empfanger (75) drahtlos kommu-
nizieren.

Ein Hydratationsmonitor (10) gemaR Anspruch 4 oder 5, wobei der Sender (66) und der Empféanger (75) Transceiver
sind.

Ein Hydratationsmonitor (10) gemaR einem der Anspriiche 4 bis 6, wobei die entfernte Einheit (70) einen der
folgenden ausgewahlten Gegensténde aufweist: eine Armbanduhr, einen persdnlichen digitalen Organisator, ein
Mobiltelefon, einen Personalcomputer oder ein medizinisches diagnostisches Gerét und/ oder ein Uberwachungs-
gerat.

Ein Hydratationsmonitor (10) gemaf einem der Anspriiche 4 bis 7, wobei die Ausgabemittel einen Bildschirm (76)
und einen oder mehrere Lautsprecher (80) umfassen.

Ein Hydratationsmonitor (10) gemaf einem der vorhergehenden Anspriiche, der einen Speicher zum Speichern
des Hydratationspegels und/oder der Kernkdrper-Temperatur Gber die Zeit aufweist.

Ein Hydratationsmonitor (10) gemaR einem der vorhergehenden Anspriiche, wobei der Faktor der Umgebungskom-
pensation zwischen 0,1 und 0,23 liegt und abhéngig von der Temperatur der Umgebung der Person bestimmt wird.

Ein Hydratationsmonitor (10) gemaf einem der vorhergehenden Anspriiche, der ausgelegt ist, wiederholt in vorge-
gebenen Zeitintervallen aktiviert zu werden.

Ein Hydratationsmonitor (10) gemaR einem der vorhergehenden Anspriiche, wobei der Prozessor konfiguriert ist,
um einen Alarm zu erzeugen, falls ein Hydratation-Pegel unterhalb eines vorgegebenen Pegels festgestellt wird.

Verfahren zum Messen der Hydratation eines Lebewesens mit folgenden Schritten:

Messen einer anfanglichen Kernkdrper-Temperatur des Lebewesens;

Messen einer nachfolgenden, laufenden Kernkdrper-Temperatur des Lebewesens mittels eines Prozessors;
Subtrahieren der anfénglichen Kernkdrper-Temperatur von der nachfolgenden Kernkérper Temperatur;
Multiplizieren mit dem Gewicht des Lebewesens; und

Dividieren durch einen Faktor der Umgebungskompensation.

Verfahren nach Anspruch 13, wobei die Messungen von der Mittelohr-Membran des Lebewesens genommen wer-
den.
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Revendications

10.

11.

12,

13.

Moniteur d’hydratation (10) comprenant un capteur de température (20) destiné a mesurer la température corporelle
d’'un sujet et un processeur (30), le processeur (30) étant réglé de fagon a accepter les mesures provenant du
capteur de température (40) et calculer un niveau d’hydratation en fonction des changements de la température
corporelle mesurée, caractérisé en ce que le processeur (30) est réglé pour déterminer le niveau d’hydratation
en fonction de la formule :

[(température corporelle actuelle - température corporelle normale) x le

poids du sujet] / (facteur de compensation ambiante x 100).

Moniteur d’hydratation (10) selon la revendication 1, comprenant un écouteur (60) et une unité a distance (70), le
capteur de température (20) étant positionné dans I'écouteur (60) pour mesurer la température corporelle via la
membrane tympanique du sujet.

Moniteur d’hydratation (10) selon la revendication 2, dans lequel le capteur de température (20) comprend une
thermopile.

Moniteur d’hydratation (10) selon la revendication 2 ou 3, dans lequel I'’écouteur (60) comprend également un
transmetteur (66), I'unité a distance (70) comprenant le processeur (30), des moyens de sortie (76 ; 80) et un
récepteur (75), 'écouteur (60) étant réglé pour communiquer les mesures au processeur (30) via le transmetteur
(66) et le récepteur (75), le processeur (30) étant réglé de fagon a fournir une indication du niveau d’hydratation via
les moyens de sortie (76 ; 80).

Moniteur d’hydratation (10) selon la revendication 4, dans lequel le transmetteur (66) et le récepteur (75) commu-
niquent sans fil.

Moniteur d’hydratation (10) selon la revendication 4 ou 5, dans lequel le transmetteur (66) et le récepteur (75) sont
émetteur-récepteur.

Moniteur d’hydratation (10) selon 'une des revendications 4 a 6, dans lequel I'unité a distance (70) comprend un
des éléments suivants :

une montre bracelet, un agenda personnel numérique, un téléphone mobile, un ordinateur personnel ou un
dispositif de diagnostic médical ou de monitoring.

Moniteur d’hydratation (10) selon I'une des revendications 4 a 7, dans lequel les moyens de sortie comprennent un
ou plusieurs écrans (76) et un haut-parleur (80).

Moniteur d’hydratation (10) selon I'une des précédentes revendications, comprenant également une mémoire pour
stocker le niveau d’hydratation et/ou la température corporelle au fil du temps.

Moniteur d’hydratation (10) selon I'une des précédentes revendications, dans lequel le facteur de compensation
ambiante est compris entre 0,1 et 0,23 et est déterminé en fonction de la température de I'environnement dans

lequel se trouve le sujet.

Moniteur d’hydratation (10) selon I'une des précédentes revendications réglé de fagon a ce qu’il fonctionne de fagon
répétée a des intervalles de temps prédéterminés.

Moniteur d’hydratation (10) selon I'une des précédentes revendications, dans lequel le processeur est réglé de
fagon a générer une alarme lors de la détermination d’un niveau d’hydratation inférieur a un niveau prédéterminé.

Méthode pour mesurer I'’hydratation d’un sujet caractérisée par les étapes de :

mesure d’une température corporelle initiale,
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mesure d’une température corporelle ultérieure du sujet,

et, au moyen d’un processeur, soustraction de la température corporelle initiale de la température corporelle

ultérieure ;
multiplication par le poids du sujet ; et

division par un facteur de compensation ambiante.

14. Méthode selon la revendication 13, dans laquelle les mesures sont prises au niveau de la membrane tympanique

du sujet.
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