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(57) Abrégée/Abstract:
The invention relates to a method and apparatus for providing hydration fluids. The invention allows for a 'background’ rate of
providing a hydration fluid to be automatically supplied by an apparatus to a patient, for example intravenously, and for the patient
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(57) Abrege(suite)/Abstract(continued):
to recelve an extra amount of hydration fluid, or 'bolus dose’, to be provided when the patient sends a signal to the apparatus. In

preferred embodiments the background supply rate, the volume and rate of supply of the bolus dose and the maximum extra
volume that can be provided as bolus doses In a given time can be set, for example, by a nurse.
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method and apparatus for providing hy-
dration fluids. The invention allows for a
'‘background' rate of providing a hydra-
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travenously, and for the patient to re-
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patient sends a signal to the apparatus. In
preferred embodiments the background
supply rate, the volume and rate of sup-
ply of the bolus dose and the maximum
extra volume that can be provided as bo-
lus doses in a given time can be set, for
example, by a nurse.
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METHOD AND APPARATUS FOR PROVIDING HYDRATION FLUID

This invention is related to the provision of hydration fluids. In particular,
the invention relates to an apparatus, and associated method, for providing hydration
fluids in response to a signal from a user.

Each year, 3 million operations are performed in the UK, with a further 30
million in mainland Europe. In first world countries overall, the number exceeds 100
million. In England alone, thefe are nearly 160,000 patients in National Health
Service (NHS) residential/acute/general hospital beds in any given hour. In addition,
42 NHS palliative care institutions offer 5 million inpatient days/year - a nufnber
dwarfed by those provided by hospices. The numbers for the European Union and
USA are corresponding'l‘y vastly higher in all categories.

For these individuals, the importance of appropriate hydration should not be
underestimated, ndt only for patient comfort, but for survival. Many patients are
unable or unwilling to drink and for these, intravenous fluid therapy is required.

Prescribing the appropriate volumes of fluid (and rate of administration) can

prove very difficult. In practice, the task is often left to relatively inexperienced

individuals. Further, decisions are infrequently reviewed (often less than once per

day), and such revised regimens are often based on scant (or absent) data and
inappropriate (generally'inadequaté) prescribing can have profound and detrimental
consequences: even modest fluid depletion decreases well-being, making it harder to
cope with other symptoms, and impairs kidney function, and overall surgical |
outcome. Even quite small volumes of additional fluid administered in the peri-
oﬁerative period improve outcome in terms of complication rates, durations of
hospital stay, and even mortality. ‘

Therefore, there is a problem that the existing methodé of providing hydration
fluids are unreliable and do not meet patients’ needs. Patients who do not receive
enough fluids become uncomfortable and dehydrafed. If they are unable to move,
their only 'option is to call a nurse. The increased attention needed from nurses

requires increased manpower and resources on the ward, which leads to increased
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costs. Further, such reliance on nurses can be humiliating or embarrassing for the
patients themselves.

There is also a further problem associated with patients who are nil-by-mouth.
Such patients have their intake of food and fluids restricted, for example before an
invasive operation. However, nil-by-mouth patients can often become extremely
thirsty, even if they are being provided with intravenous fluids to compensate for the
prohibition on oral ingestion of fluids. This thirst can lead to the patient becoming
uncomfortable. Therefore, there is a problem associated with how to improve the
patient comfort whilst maintaining their nil-by-mouth status.

According to a first aspect of the invention there is provided a method for
dispensing hydration fluid, the method comprising: in response to a signal from a
user, dispensing a predetermined metered amount of hydration fluid for oral |
ingestion, wherein the predetermined metered amount of hydration fluid for oral
ingestion is not more than 20 ml. |

This method allows a patient to request a small amount of hydration fluid,
which can then be dispensed automatically for drinking and for wetting the patient’s
mouth. Dispensing small amounts of fluid is particularly advantageous for patients
who are unable to sit up to drink normally. In that case, dispensing a large amount of
fluid is potentially dangerous, as the patient may choke. In contrast, by dispensing a
small amount of fluid the patient is easily able to drink, and is able to control their
state of hydration even if they are relatively infirm. Further, dispensing a small
amount of hydration fluid for oral ingestion is preferable for patients who are nil-by-
mouth. In that case, the patient may be thirsty and dispensing a smail amount .of fluid
will wet their mouth and relieve their thirst, without compromising their nil-by-
mouth status. Preferably, the predetermined metered amount of hydration fluid for
oral ingestion is not more than 10 m! and is more preferably not more than 5 ml.

According to a second aspect of the invention, there is provided a method for
dispensing hydration fluid, the method comprising: in response to a signal from a
user, determining if first dispensing criteria are met, the first dispensing cnteria being

based on a dispensing history of a hydration fluid for oral ingestion, and if it 1s
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determined that the first dispensing criteria are met, dispensing a predetermined
metered amount of hydration fluid for oral ingestion.

This method allows for a patient to receive hydration fluid on demand, as
long as dispensing criteria have been met. It is desirable for a patient to be able to
administer their own hydration, as this improves their overall comfort and can
accelerate patient recovery after operation. However, it is also desirable to monitor a

patient’s fluid intake and to ensure that a patient does not drink too much. Therefore,

- the method of the present aspect allows for a patient to control their hydration and to

be provided with hydration fluids automatically, whilst predetermined dispensing
criteria ensure that a patient does not receive too much fluid.

Preferably, determining if the first dispensing criteria are met further
comprises determining how many times the predetermined metered amount of
hydration fluid for oral ingestion has been dispensed in a first predetermined period,
and the first dispensing criteria are deemed met if it is determined that the number of
times the hydration fluid for oral ingestion has been dispensed in the first
predetermined period 1s less than a first predetermined number of times.

In this case, the dispensing criteria are based upon the dispensing history of
the hydration fluid for oral ingestion. This allows for hydration fluid to be dispensed
if, for example, no hydration fluid has been dispensed for a long time. In contrast 1f
the hydration fluid has been dispensed several times recently, further hydration flmd
may not be dispensed to prevent the patient receiving too much fluid.

Preferably, the predetermined metered amount of hydration fluid for oral
ingestion is not more than 20 ml, and is preferably not more than 10 ml and 1s more
preferably not more than 5 ml. As mentioned above, dispensing small amounts of
hydration fluid is particularly advantageous for patients who cannot sit up, or are nil-
by-mouth.

Preferably, the first predetermined period is in the range of from 30 to 90
minutes, preferably from 45 to 75 minutes and more preferably is from 55 to 65
minutes. Also, the first predetermined number of times is in the range of from 4 to

12 , more preferably from 6 to 10 and still more preferably from 7 to 9. These

PCT/GB2011/000077
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parameters ensure that a patient only receives a suitable amount of fluid.

Preferably, the method further comprises: in response to said signal from said
user, determining if second dispensing criteria are met, the second dispensing critena
being based on a dispensing history of a hydration fluid for intravenous delivery, and
if it is determined that the second dispensing criteria are met, the method further
COmprises dispensing a predetermined metered amount of hydration fluid for
intravenous delivery.

This embodiment allows for the dispensing of both hydration fluid for
intravenous delivery and hydration fluid for oral delivery. The combined provision
of these two forms of hydration fluid can be particularly effective for improving both
the overall level of hydration in a patient and also the patient’s comfort. Intravenous
delivery of hydration fluid ensures that the hydration level of a patient is quickly
improved, whilst oral delivery of hydration fluid improves patient comfort by wetting
the patient’s mouth.

Preferably, determining if the second dispensing criteria are met further
comprises determining how many times the predetermined metered amount of
hydration fluid for intravenous delivery has been dispensed in a second
predetermined period, and the second dispensing criteria are met if it is determined
that the number of times the hydration fluid for intravenous delivery has been
dispensed in the second predetermined period is less than a second predetermined
number of times. This ensures that the dispensing of the hydration fluid for .
intravenous delivery is conditional upon the dispensing history of the hydration fluid
for intravenous delivery. This prevents too much hydration fluid for intravenous
delivery being dispensed.

Preferably, the predetermined metered amount of hydration fluid for
intravenous delivery is in the range of from 10 to 1000 mj, preferably from 10 to 500
ml, and more preferably from 100 to 300 ml. Also, the second predetermined period
is in the range of from 30 to 90 minutes, preferably from 45 to 75 minutes and more
preferably is from 55 to 65 minutes. Also, the second predetermined number of

times is in the range of from 1 to 5, more preferably from 1 to 3 and still more
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preferably is 2. These parameters ensure that the patient does not receive too much
hydration fluid for intravenous delivery. Also, the predetermined metered amount of
hydration fluid for intravenous delivery is dispensed at a tlow rate in the range of
from 1 to 4000 ml/hr, preferably from 1000 to 3000 ml/hr and more preferably from
1500 to 2500 ml/hr.

Preferably, the method further comprises‘ determining if the first dispensing
criteria are met further comprises determining the length of time since a
predetermined metered amount of hydration fluid for oral ingestion was dispensed,
and wherein ti;'e first dispensing criteria are not met if the determined length of time
is less than a predefined length of time.

Preferably, the method further comprises determining if the first dispensing
criteria are met further comprises determining the total amount of fluid dispensed in a
third predetermined pertod, émd whe;ein the first dispensing criteria are not met if the
total amount of fluid dispensed in the third predetermined period is greater than a
predetermined amount of fluid.

Preferably, the rnéthod further comprises dispensing a background flow rate
of hydration fluid for intravenous delivery. This allows a continuous provision of
hydration fluid to the patient, which in turn helps maintain a steady level of
hydration.

According to a third aspect of the present invention, there is provided a
method comprising: dispensing a background flow of hydration fluid for intravenous
delivery, and in response to a signal from a user, dispensing a predetermined metered
amount of hydration fluid for oral ingestion.

This method provides a continuous background flow of hydration fluid to the
patient, helping to maintain a steady level of hydration. Nonetheless, the patient may

start to feel dehydrated or thirsty. Therefore, the method provides for further

hydration fluid to be dispensed orally, thus wetting the patient’s mouth and

improving the overall level of comfort of the patient.

Preferably, the background flow of hydration fluid for intravenous delivery 1s
in the range of from 0 to 1500 ml/hr, preferably from 0 to 1000 ml/hr and more
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preferably from 500 to 1000 ml/hr. The background flow rates are suitable for
maintaining a steady level of hydration in a patient.

In all embodiments, the fluid for intravenous delivery is preferably dispensed
to the user. This provides the user with control over their level of hydration.
Preferably, the hydration fluid for oral ingestion is dispensed to the user’s mouth
through a tube. This is a convenient way of providing hydration fluid for oral
ingestion.

According to a fourth aspect, the invention provides a method for dispensing
hydration fluid, the metilod comprising: in response to a signal from a user,
dispensing a predetermined metered amount of hydration fluid for oral ingestion,
wherein the signal from the user is provided via a switch forming part of a mouth
assembly, and the hydration fluid for oral ingestion is dispensed through the mouth
assembly.

According to this aspect, the patient is able to signal for hydration fluid by
using a switch in a mouth assembly. This is a convenient location for providing the
switch, because the patient is often provided with a mouth assembly in order to
receive the hydration fluid for oral ingestion.

Preferably, the switch is mouth operable and more preferably the switch 1s a

pressure switch. In this case, the mouth assembly can be considered to be an

“automatic”’ or “‘electronic” drinking straw. If the pressure switch is configured to

signal when the user sucks through the mouth assembly, then the hydration fluid 1s

dispensed when the user sucks. This design provides an apparatus which 1s intuitive

fofa user to operate to obtain hydration fluid, especially for infirm patients.
According to a fifth aspect, the present invention provides a method for

monitoring a hydration fluid dispensing process, the method comprising: determining

. the rate at which hydration fluid is leaving a reservoir, comparing said determined

rate to a stored desired flow rate; providing a signal indicative of whether the stored

desired rate is the same as the determined rate at which hydration fluid is leaving the

reservoir, based on said comparing.

This method allows for the detection of a situation in which the desired flow
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rate 1s not the same as the actual flow rate from a reservoir. This may occur, for
instance, 1f a tube through a peristaltic pump becomes blocked. Alternatively, this
may occur when a feed tube works itself free of the pump - leading to a situation in
which fluid 1s free to flow from the reservoir without impediment - a situation known
as “free-flow”. In either case, it is desirable to notice that the desired flow rate is not
being provided as quickly as possible. Therefore, the method provides a signal
which indicates whether the desired flow rate is being provided. The signal may be
an audible or visual alarm, which may either begin or cease when it is determined
that the rates are different. Preferably, the method further comprises sounding an
alarm, when said signal is indicative that the stored desired rate is not the same as the
determined rate.

Preferably, the reservoir is provided on a load cell, and the step of
determining the actual rate further comprises: determining the rate of change mass
measured by the load cell. Measuring the rate of change of mass of the reservoir is a
preferable way of determining the actual flow rate of fluid out of the reservoir
because this 1s non-invasive to the hydration fluid tlow path. It does not require
providing any further flow meters or any other devices in contact with the fluid, and
therefore reduces the risk of any contamination or fault with the equipment for
providing the hydration fluid.

According to another aspect, the invention provides an apparatus for
dispensing hydration fluid, the apparatus comprising: a signal input device for
receiving a signal from a user, the apparatus being configured such that, in response
to the signal input device receiving a signal from the user, a predetermined metered
amount of hydration fluid for oral ingestion is dispensed, wherein the predetermined
metered amount of hydration fluid for oral ingestion is not more than 20 ml.

' According to another aspect, the invention provides an apparatus for
dispensing hydration fluid, the apparatus comprising: a signal input device for
receiving a signal from a user, a control unit configured to determine, in response to
the signal input device receiving a signal from the user, if first dispensing criteria are

met, the first dispensing criteria being based on a dispensing history of a hydration
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fluid tor oral ihgestion, and the apparatus being configured such that a predetermined
metered amount of hydration fluid for oral ingestion is dispensed if it 1s determined
by the control unit that the first dispensing criteria are met.

According to another aspect, the invention provides an apparatus for
dispensing hydration fluid, the apparatus being configured to dispense a bﬁckground
flow of hydration fluid for intravenous delivery, the apparatus further comprising: a
signal input device for receiving a signal from a user, the apparétus being further
configured such that, in response to the signal input device receiving a signal from
the user, a predetermined metered amount of hydration fluid for oral ingestion is
dispensed. |

According to another aspect, the invention provides an apparatus for
diSpensihg hydration fluid, the apparatus comprising: a mouth assembly comprising a
switch, operable by a user to send a signal, a signal input device for receiving the
signal from a user, the apparatus being further configured such that, in response to
the signal input device receiving the signal sent from-the switch by the user, a
predeteﬁined metered amount of hydration fluid for oral ingestion 1s dispensed
through the mouth assembly.

According to another aspect the invention provides an apparatus for
mbnitoring a hydration fluid dispensing process, the apparatus comprising: a memory
configured to store a desired flow rate, and a control unt contigured to determine the
rate at which hydratioﬁ fluid is leaving a reservoir, and to compare the determined
flow rate to the Stored desired flow rate, wherein the apparatus 1s configured to
provide a signal indicative of whether the stored desired rate 1s the same as the rate
at which fluid is leaving the reservorr.

The invention is described below, by way of non-limitative example only,
with reference to the accompanying drawings, in which:

| Fig. 1 is a diagram of a system for providing hydration fluids 1n accordance

with the first embodiment of the invention;

Fig. 2 is a schematic diagram showing internal components of the pump of

the system of Fig. 1;
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Fig. 3 is a diagram of the system of Fig. 1 showing an expanded view of the
mouthpiece;

Fig. 4 is a diagram of a system for providing hydration fluids in accordance
with another embodiment of the invention: and

Fig. 5 1s a diagram of a system for providing hydration fluids incorporating
apparatus for monitoring the dispensing of the hydration fluid.

Fig. 1 shows a system 10 for providing hydration fluid for oral ingestion 7 in
accordance with a first embodiment of the invention. The hydration fluid for oral
ingestion 7 itself can be any fluid suitable for hydrating fhat may be orally ingested,
such as water, or a high calorie fluid or a nutritionally enriched fluid.

The system 10 comprises a reservoir 4, containing the hydration fluid for oral
ingestion 7. Préferably, the reservoir holds at least 250 ml of hydration fluid for oral
ingestion 7, more preferably holds at least 500 ml of hydration fluid for oral ingestion
7, still more preferably holds at least 1 litre of hydration fluid for oral ingestion 7
and even more preferably holds at least 3 litres of hydration fluid for oral ingestion 7.
The resérvoir 4 itself 1s preferably a bag or pouch constructed from a collapsible
material, e.g. a polymer. The reservoir 4 is also preferably transparent, so that the
hydration fluid for oral ingestion 7 may be observed in the reservoir 4. The reservoir
4 may also be provided with gradations to indicate the amount of fluid remaining in
the reservoir 4 or the amount of hydration fluid for oral ingestion 7 that has been
emptied from the reservoir 4.

Preferably, the reservoir 4 is a pre-filled and/or pre-sealed unit, containing a
sterile hydration fluid for oral ingestion 7. Such pre-filled and pre-sealed reservoirs 4
are preferably provided in a sterile packaging, to ensure that the reservoir 4 itself is
also sterile. However, in other embodiments the reservoir may be re-usable and re-

fillable.

The reservoir 4 is attached to a tube 2 by any suitable means. In one
embodiment, the tube 2 is connected to the reservoir 4 via a connection 9. The tube 2
may be integrally attached to the reservoir 4, or may be detachable. In the case of a

detachable connection 9, any suitable detachable connection may be used. Examples
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~of possible detachable connections 9 include a screw connection, luer lock or a spear

connection which punctures the reservoir 4.

The end of the tube 2 not connected to the reservoir 4 is connected to a mouth
piece 11. The mouth piece may take any form suitable for delivering hydration fluid
for oral ingestion 7 from the tube 2 to the mouth of a user. In one embodiment, the
mouth piece 11 may take the form of a straw or drinking tube. Such a mouth piece
11 may be preferable for users who have a good range of movement and motor
control. In other embodiments, the mouth piece 11 may .take a form which 1s
designed to be permanently positioned to provide hydration fluid to the user’s gut.
This includes the use of nasogastric, nasojejunal or percutaneous enterostomy tubes.
Such designs of mouth piece 11 may be preferable for users with limited movement
and motor control.

The system 10 includes a means for providing fluid for oral ingestion 7 from
the reservoir 4 through the tube 2 at a controlled rate. In a preferred embodiment, as
depicted in Fig, 1, the means for providing hydration fluid for oral ingestion is a
peristaltic pump 1 which forces hydration fluid for oral ingestion 7 through a tube 2
using rollers to squeeze and release the tube 2. However, any suitable means for
providing hydration fluid for oral ingestion 7 can be used, such as a drip counter and
controlled clamp or a different type of pump. Due to the volumes of hydration fluid
for oral ingestion 7 stored in the reservoir 4, a syringe pump is not a preferred
embodiment of the means for providing hydration fluid for oral ingestion 7, and
according to one aspect of the invention a syringe pump is not used as a means for
providing the hydratidn fluid for oral ingestion 7.

The system 10 further comprises a user-manipulable signal input means 5 i‘or
sending a signal to the means for providing fluid. The means for providing fluid is
arranged to detect the signals from the signal input means 5. In one embodiment, as
shown in Fig. 1, the signal inpilt means 5 comprises a hand-held device with a button
6, which can be pressed by a patient. The signal input means 5 is shown in Fig. 1 as
connected to the pump 1 via a wire 13. However, any suitable means of connection

between the signal input means S and the means for providing fluid 1 may be used

PCT/GB2011/000077
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such as methods of wireless communication. Preferably, the button 6 is provided on
a unit which 1s easy to hold. To ensure the signal input means 5 can be used even by
a relatively infirm patient, it should not be difficult to operate. The force required to
press the button 6 should preferably be at least high enough to avoid the button being
operated by being accidentally knocked, but low enough to allow weaker patients to
operate the button 6.

The pump 1 of Fig. 1 has a control unit 3. In Fig. 1 the control unit is within
pump 1, but the control unit 3 may be a separate device to the pump 1. The control
unit 3 can be used, by a person other than the patient, for example the doctor or
nurse, to set how the pump 1 responds to receiving a signal from the signal input
means 5. As such, the control unit 3 may incorporate some form of control panel 3a,
as shown in Fig. 1. The control panel 3a is preferably secured either physically (e.g
with a protective cover and/or a key) or by a password to prevent uﬁauthorised .
persons (including the patient) using the control panel 3a to modify the settings of the
pump 1. Alternatively, the control unit 3 may be programmable remotely.

Fig. 2 shows a schematic view of the internal components 'c')f 'pt.nnp 1. As
already mentioned, there is a control unit 3, that, among other functions mentioned
later, can control how the pump 1 responds to receiving a signal from the signal input

means 5. Signals from the signal input means 5 are received by the signal input

| dévice 12, 12a and are communicated to the control unit 3. The pump 1 is provided

with a further input device 22, 2221'.. The input device 22, 22a may, for example,

~ receive signals from a load cell 30 (which will be discussed in more detail below).

The pump 1 may also comprise a memory 21, which is used to store vanables, such
as the settings input by a doctor or nurse to control unit 3 via the control panel 3a.
Such settings can include the volume of the predetermined metered amount already
mentioned. The memory 21 may also store data reléting to the di spensing history of
the pump 1, for example the number of times the predetermined metered amount has
been dispensed in a predetermined period. |

In use, the tube 2 of Fig 1 is connected to the reservoir 4 at one end, and to

the mouthpiece 11, which is provided to a patient, at the other. The patient 1s also
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provided with signal input means $.

The nurse or authorised user may use the control panel 3a to set a
predetermined metered amount of hydration fluid for oral ingestion 7 that may be
provided when the signal input means 5 is operated. The volume of the
predetermined metered amount will depend on factors such as the size and hydration
of the patient. In the case of nil-by-mouth patients, the predetermined metered
amount of hydration fluid for oral ingestion 7 is preferably not more than 20 ml,
more preferably not more than 10 ml and even more preferably not more than 5 ml.
The small volumes allow enough hydration fluid for oral ingestion 7 to be dispensed
to the patient to wet the patient’s mouth, without compromising the nil-by-mouth
status of the patient. For patients who are not nil-by-mouth, the predetermined
metered amount may be in the range of from 10 to 500 ml. Alternatively, for
patients who are not nil-by-mouth the predetermined amount may be kept small (i.e.
20ml or less) but the frequency of which the amounts be dispensed may be increased.

The control unit 3 may also used to set a “lock out” period of time after a
predetermined metered amount has been dispensed, during which period another
predetermined metered amount cannot be dispensed. This period is preferably in the
range of from 1 to 30 minutes, for example 1 to 15 minutes, more preferably 2 to 10
minutes. Alternatively, the control unit may be programmed to provide the
predetermined metered amount only a limited number of times in a predetermined
period of time. The predetermined period of time is preferable in the range of from
30 to 90 minutes, more preferably 45 to 75 minutes, still more preferably from 535 to
65 minutes and in a preferred embodiment is 60 minutes. The limited number of
times is preferably in the range of from 4 to 12, more preferably from 6 to 10, still
more preferably from 7 to 9 and 1n a preferred embodiment is 8.

In another altermative, the control umt 3 may also be uged to set a maximum
value of fluid which may be dispensed 1n a penod, for example, 100 to 800 ml per

hour. If this amount of fluid has already been dispensed, the pump will not dispense

any further liquid in response to user signals.

Once the pump 1 has been programmed using the control panel 3, the patient
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may use the signal input means to request hydration fluid for oral ingestion 7 when,
for example, they are feeling especially thirsty or dehydrated. At such a time, the
patient operates the signal input means 5, by pressing the button 6, to send a signal to
the pump 1.

The pump 1, in response to receiving the signal via the signal input device 12,
12a may dispense the predetermined metered amount of hydration fluid for oral
ingestion 7. Alternatively, if the pump has been configured with dispensing criteria
(such as a limitation on the number of times a dispensing operation may take place in
a certain period of time) the control unit 3 1s configured to— determine 1f the '
dispensing criteria are met.

If the control unit 3 determines that the dispensing criteria have been met,
based on information stored in the memory 21, the pump 1 is configured to dispense
the predetermined metered amount of hydration fluid for oral ingestion.

If, on the other hand, the control unit 3 determines that the dispensing critena
are not met, the pump is configured not to dispense the metered amount of hydration
fluid for oral ingestion 7. In this case, the pump 1 may provide some feedback to the
user to indicate that the signal has been received, but that hydration fluid for oral
ingestion 7 will not be dispensed. Such a signal may be visual (for example a light,
or message on a display) or auditory (for example sounding a tone or alarm). The
pump 1 may be further configured to alert a perSon other than the user that the user 1s
requesting more hydration fluid for oral ingestion 7 than the pump 1 1s ‘conﬁgured to
dispense. This allows a doctor or nurse, for example, to review the settings which
the pump 1 has been programmed with to determine whether they are still
approprate.

In the case that the dispensing criteria are met, and the pump 1 dispenses the
predetermined metered amount of hydration fluid for oral ingestion 7. The pump 1
updates the dispensing history information stored in the memory 21 with information
regarding the dispensing operation. When the user next sends a signal to the pump 1
via the signal input means S and signal input unit 12, 12a, the control umt 3 uses the

updated dispensing history information to determine whether the dispensing critera
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are met.

Therefore, a patient using the system 10 is able to control, within some
predetermined limits, the amount of hydration fluid for oral ingestion 7 they receive,
even when they are relatively incapacitated. In the embodiment described, the patient
need only be able to operate the signal input means 5 which preferably comprises a
button 6. It is likely that a patient will be able to operate a button 6 even when they
are not able to hold a drink themselves. Further, in the case where small amounts of
hydration fluid for oral ingestion 7 are being dispensed, it is easy for a patient to
swallow the liquid, even if they are lying down.

Ina preferred embodiment, as shown in Fig. 3, the ‘signal Input means 1s
incorporated into the mouthpiece which delivers the hydration fluid for oral ingestion
7 to a users mouth. As shown in the expanded and cross-sectional view of the
mouthpiece 11 in Fig. 3, a signal input means 35 may be provided within the
mouthpiece 11 itself. The signal input means 35 may be a switch, such as a pressure
switch which is capable of detecting when a user sucks on the mouthpiece 11. Such

an embodiment may be considered to be an “electronic drinking straw”. Sucking on

mouthpiece 11 initiates the automatic dispensing of hydration flmd 7.

In detail, when the user sucks on the mouthpiece 11, the pressure switch 35
detects that the user is sucking and sends a signal to the signal input means 12, 12a of
the pump 1. The communication between the pressure switch 35 and the signal input
means 12, 12a may use -wired‘or wireless communication techniques. In the
embodiment of Fi g. 3, wireless communication is used between the mouthpiece 35
and the signal input means 12, 12a. |

~ As described above, the pump 1 may or may not be programmed to use
dispensing criteria to determine whether hydration fluid for oral ingestion 7 should be
dispensed. If the pump 1 is not so programmed, or it 1s determined that the
dispensing criteria are met, then the predetermined metered amount of hydration fluid
for oral ingestion 7 1s dispensed. As a result; the user does not need to maintain their
suction on the mouthpiece 11 in order to obtain the hydration fluid for oral ingestion

7 because it is automatically dispensed. Such an embodiment is particularly
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preferable for infirm patients, because it makes it very easy for them to obtain
hydration fluid.

If the dispensing criteria are not met, the pump 1 does not dispense any fluid,
and may provide some further feedback, as discussed previously.

Figure 4 shows an alternative embodiment. This embodiment incorporates
the system discussed with reference to Figures 1-3. However, the pump 41 differs
from the pump 1 of the previous embodiments in that it may dispense two different
hydration fluids. The pump 41 therefore incorporates two means for providing
hydration fluid, each of which may also be a peristaltic pump which forces hydration
fluid through a tube 2, 42 using rollers to squeeze and release the tube 2, 42.

The second means for providing hydration fluid may be used for providing
hydration fluid for intravenous delivery 47. Hydration fluids for intravenous delivery
7 may comprise or consist of crystalloids, electrolytes and/or colloids. Hydration
fluid for intravenous delivery 47 may not be suitable for use as a hydration fluid for
oral ingestion 7 and vice versa.

The hydration fluid for intravenous delivery 47 is provided via tube 42 from a
reservoir 4. The other end of tube 42 1s connected to a cannula or needle 8 which
may be intravenously inserted into a patient.

The second means for providing hydration fluid may also be controlled via
the control unit 3 and control panel 3a. In the case of hydration fluid for intravenous
delivery 47, it may be preferable to set a base rate at which the pump 41 provides the
hydration fluid for intravenous delivery 47 through the tube 42. That is, it may be
preferébleﬁo set a continuous flow of hydration fluid for intravenous delivery.

" The background flow rate will depend on factors such as the patient’s size
and how dehydrated they are. Preferably for adults the background flow rate will be
in the range of from 40 to 1000 ml per hour. More preferably in the range of 50 to
500 ml per hour and even more preferably from 75 to 250 ml per hour. For small
adults and children, the background flow rate may be lowered to 30 ml per‘hour.

The pump 41 may also be configured to provide a bolus dose of hydration

fluid for intravenous delivery 47 in response to the pump 41 receiving a signal via the
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signal input unit 12, 12a. The pump 41 may be configured to provide hydration fluid
for intravenous delivery 47 as well as or instead of the hydration fluid for oral
ingestion 7 in response to receiving a signal from a user.

The bolus of hydration fluid for intravenous delivery 47 is a predetermined
metered amount, and the volume of the bolus will also depend on factors such as the
size and hydration of the patient. However, the volume of the bolus is preferable in
the range of from 10 to 1000 ml, more preferably from 10 to 500 ml and more
preferably from 100 to 300 ml.

~ In pfactice, if the pump 41 is configured to provide both a background flow of
hydration fluid for intravenous delivery 47 as well as a bolus dose 1n response to
receiving a signal from a user, the rate at which the pump 41 pumps hydration fluid
for intravenous delivery 47 from the reservoir 44 through the tube 42 will increase so
as to provide the bolus amount as well as the background amount of hydration fluid
for intravenous delivery 47. The pumping rate used to provide the bolus 1s preferably
in the range of from 25 to 250 ml per minute, more preferably 50 to 200 ml per
minute and still more preferably 75 to 100 ml per minute. |

In the case that the pump 41 is configured to dispense a bolus amount of
hydration fluid for intravenous delivery 47 in response to receiving a signal from a
user, the dispensing may be conditional upon the control unit 3 of the pump 41
determining that dispensing criteria have been met. The dispensing criteria may be
based upon the dispensing history. of the hydration fluid for intravenous delivery 47.
In particular, the bolus may only be dispensed if the control unit 3 determines that the
number of times the hydration fluid for intravenous delivery 47 has been dispensed 1n
a predetermined period is less than a predetermined humbér of times.

The predetermined period and predetermined number ot times may be
different to the predetermined period and predetermined number of times used to
determine whether dispensing criteria based upon the dispensing history of the
hydration fluid for oral ingestion 7 are met.

The predetermined period used in the dispensing criteria concerning the

dispensing history of the hydration fluid for intravenous delivery 47 1s preferably in
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the range of from 30 to 90 minutes, more preferably from 45 to 75 minutes and still
more preferably from 55 to 65 minutes and even more preferably 1s 60 minutes. The
predetermined number of bolus doses used in the dispensing criteria based upon the
history of the'dispensing of the hydration fluid for intravenous delivery 47 is
preferably in the range of from 1 to 5, more preferably from 1 to 3 and still more
preferably is 2. B

The volume of the bolus dose itself is preferably in the range of from 10 to
1000 ml, preferably from 10 to 500 ml and more preferably from 100 to 300 ml.

The pump 41 may be operated in several different modes.

In a first mode, the pump 41 may be used in a similar fashion to pump 1.
That 1s, the pump 41 may be used to delivery only hydration fluid for oral Ingestion
7. In this mode, the pump 41 dispenses hydration fluid for oral ingestion 7 in
response to recerving a signal from a user and may or may not employ dispensing
criteria to determine whether the hydration fluid for oral ingestion 7 should be
dispensed.

In another mode, the pump 41 may be configured only to provide hydration
tluid for intravenous delivery 47 as bolus doses. The bolus doses may be provided
with a predetermined frequency, and/or in response to the pump 41 receiving a signal
from the user. In the case that the pump 41 provides bolus doses in response to a
signal from a user, the pump 41 may or may not employ dispensing criteria to
determine whether the bolus dose should be diSpénsed. |

In another mode, the pump 41 may be used to provide hydration fluid for

intraveqous delivery 47 as a b’ackground flow rate only. In this mode, the

background flow rate is programmed into th.e pump 41, and does not respond to

signals from a user to provide extra amounts of hydration fluid (either hydration fluid
for oral ingestion 7 or hydration fluid for intravenous delivery 47).

In another mode, the pump 41 may be configured to provide hydration fluid
for intravenous delivery 47 only, but using a combination of a background flow rate
and bolus delivery. In this mode, the bolus delivery may be configured to be

provided automatically, and/or in response to receiving a signal from a user. Once
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again, if the bolus delivery is in response to receiving a signal from a user, the pump
41 may employ dispensing criteria to determine whether the bolus should be
dispensed.

In another mode, the puﬁ1p 41 may be configured to provide a background
of hydration fluid for intravenous delivery 47 and to also provide-predeterinined
metered amounts of hydration fluid for oral ingestion 7 1n response to receiving a
signal from a.user. The pump 41 may or may not employ dispensing criteria to
determine whether a predetermined amount of hydration fluid for oral ingestion
should be dispensed when receiving the signal from the user.

In another mode, the pump 41 may be configured to provide predetermined
metered amounts of both the hydration fluid for oral ingestion 7 and the hydration
fluid for intravenous delivery 47. The pump 41 may optionally be further configured
to also prbvide a background flow of hydration fluid for intravenous delivery 47.
The predetermined metered amount of hydration fluid for intravenous delivery 47
may be provided at a predetermined frequency or in response to a user signal. If the
pump 41 is configured to dispense both the predetermined metered amounts of
hydration fluid for oral ingestion 7 and the predetermined metered amounts of
hydration fluid for intravenous delivery 47 in response to the same signal received
from the user, separate dispensing criteria may be used to determine whether each
hy&ration fluid should be dispensed. Asa result, if there are different dispensing
criteria programmed for the h.ydration fluid for intravenous delivery 47 and the
hydration fluid for oral ingestion 7, tﬁe pump 41 may dispense either both or only
one of the two hydration fluids in response to the signal from the user.

The modes which allow the dispensing of both hydration fluids 7, 47 in
response to the pump 41 receiving a signal from the user are particularly effective for
increasing patient hydration and also inéreasing patient comfort. Even when only a
small amount of fluid is provided orally, providing a bolus of fluid intravenously

increases patient hydration whilst the small amount of oral fluid wets the patient’s

mouth and increases their comfort.

In another mode, the pump 41 may be entirely controlled via external devices
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via input device 22, 22a.

The advantage of using the modes which provide hydration flmid for oral
ingestion 7 is that this utilises the gut of the patient to absorb the fluids. Early use of
the gut after an operation may help reduce morbidity, and is currently strongly
advocated. .

As for pump 1, the signal input means 5, 35 is not necessanly physically
attached to the pump 41. The signal input means 5, 35 may be some form of remote
control which communicates wirelessly with the pump 1, 41.

This has the advantage that the system does not need to be located
immediately beside the patient, as long as it is in with communication range of the
remote control. Suitable means for communication between a remote control signal
input means 5, 35 and the pump 1, 41, via the detector 12, includé, but are not limited
to, infra-red, bluetooth, Wi-Fi or 3G communications.

Figure 5 shows an example of a pump 1 which embodies an apparatus for
monitoring a hydration fluid dispensing process. For ease of understanding, Figure 5
shows an apparatus based on the systems of Figures 1-3. However, the system of
Figure 4 may also be monitored by a similar method to that discussed below.

In Figure 5, the reservoir 4 containing hydration fluid for oral ingestion .7 1S
attached to a load cell 30. The load cell 30 can therefore measure the weight of the
reservoir 4 containing the hydration fluid 7. This measurement can be communicated
to the pump 1 via the signal input device 22. In Figure 5, the load cell 30
communicates with the pump 1 and communicates with input device of pump 1 via a
wired connection 14, but any means of communication (including wireless
communication) could be used.

According to this configuration, the control umt of pump 1 may determine the
rate of change of mass of the reservoir 4 with time. This can be used to infer the rate
at which the hydration fluid for oral ingestion 7 1s leaving the reservoir 4. It will be
readily understood that to adopt this system to the apparatus of Figure 4, each
reservoir 4 would be monitored by a separate load cell 30.

The pump 1 may be further configured to store the rate at which the pump 1s
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dispensing hydration fluid 7 at any given time in the memory 21.

The control unit 3 may be further configured to determine whether the rate
stored in the memory is the same (or within a predetermined tolerance of) the rate at
which it is calculated hydration fluid is leaving the reservoir 4 based on the
measurements of the load cell 30. The pump 1 is further configured to ‘provide a
signal indicative of whether the rate stored in the memory 21 1s the same as the rate
at which fluid is calculated to be leaving the reservoir 4.

This feature of the apparatus of Figure 5 provides a safety check to ensure
that the hydration fluid 7 is being dispensed from the reservoir 4 at the correct rate.
In particular, there is a known problem that when the tube 2 of a fluid giving set
accidentally disengages from a peristaltic pump there is no control over the rate at
which fluid leaves the reservoir 4. Typically, the reservoir 4 will be elevated with
respect to the patient, and so hydration fluid 7 will flow freely from the reservoir 4
through the tube 2. This problem is known as free-flow.

The configuration of the pump in Figure 5 allows for the detection of free-
flow, because when free-flow occurs the rate at which fluid is leaving the reservoir
will be fneasured by the load cell 30 and will differ to the rate at which the hydration
fluid is intended to be dispensed by the pump 1.

~ The pump 1 may be configured to provide a signal indicative of whether the
rate stored in the memory is the same at which fluid is measured to be leaving the
reservoir 4. This may comprise providing a signal such as a light or alarm when the

two rates are determined to be different, and ceasing to provide the signal when the

two rates are the same. Alternatively, the opposite configuration could be used, in

which a signal is provided whilst the rates are the same, and is ceased to be provided
when the rates are different. .
" Other preferable features of the apparatuses shown in Figures 1-5 are

discussed below.

Pumps 1, 41 are typically operated by connecting to mains power. However,
the pumps 1, 41 may also be provided with a rechargeable battery so that they may

continue operating in the event of a mains power failure. The pumps 1, 41 may also
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be provided with a small system sustain battery which will operate alarms for a
minifnum of 4 hours and maintain memory for a minimum of 100 days even if the
rechargeable battery loses power.
Pump 41 may further be configured to provide a “Keep Vein Open” (KVO)
5  flow rate of hydfation fluid for intravenous delivery 47 whilst the canngla or needle 8
is connected to a patient. The KVO flow rate may be approximétely S mbhr. |
~ Pumps 1, 41 may be further configured to determine when tubes 2, 42
become occluded. For example, sensors may detect an increase in pressure in the
~ tubing, indicative of a blockage in the tube. Pumps 1, 41 may be further configured
10 to reduce the pressure in the tubes 2, 42 when an occlusion is detected. Preterably,
following the detection of an occlusion, the pumps 1, 41 return the tube into a neutral
line pressure between 5-25 mmHg within 15 seconds, irrespective of the operating
conditions. Provision of this feature is particularly preferable in the pump 41, with
respect to the provision of intravenous fluids because of the greater danger to the

15  patient when administering fluids intravenously.

Pumps 1, 41 may be further configured to receive information regarding the
fluid lost by a patient. For example, a further load cell 30 connected to a urine
collection bag could provide information about the fluid lost by the patient. The
pumps 1, 41 may be configured to present this information to a doctor or nurse via a

20  display, to assist them in assessing suitable parameters for patient hydration.

As previously mentioned, pumps 1, 41 may be externally programable to
provide hydration fluid. The pumps 1, 41 may incorporate safety limits, to ensure
that any programmed profile or fluid delivery remains within safe boundaries. For

example, the total volume may be limited to less than 2 litres of fluid per hour.



10

15

20

25

30

CA 02787712 2012-07-20

WO 2011/089394 PCT/GB2011/000077
09
CLAIMS
1. An apparatus for dispensing hydration fluid, the apparatus comprising:

a signal input device for receiving a signal from a user,

a control unit configured to determine, in response to the signal input device
receiving a signal from the user, if first dispensing cntenia are met, the first
dispensing criteria being based on a dispensing history of a hydration tluid for oral
ingestion, and

the apparatus being configured such that a predetermined metered amount of
hydration fluid for oral ingestion is dispensed if 1t i1s determined by the control unit

that the first dispensing criteria are met.

2. The apparatus according to claim 1, wherein:

the control unit is further configured to determine how many times the
predetermined metered amount of hydration fluid for oral ingestion has been
dispensed 1n a first predetermined period, and

wherein the control unit is configured to determine that the first dispensing
criteria are met if it determines that the number of times the hydration fluid for oral
ingestion has been dispensed in the first predetermined period is less than a first

predetermined number of times.

3. The apparatus according to claim 1 or claim 2, wherein the predetermined
metered amount of hydration fluid for oral ingestion is not more than 20 ml, and 1s

preferably not more than 10 ml and is more preferably not more than 5 ml.
4, The apparatus according to any one of claims 1 to 3, wherein the first
predetermined period is in the range of from 30 to 90 minutes, preterably from 45 to

75 minutes and more preferably is from 55 to 65 minutes.

5. The apparatus according to any one of claims 1 to 4, wherein the first
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predetermined number of times is in the range of from 4 to 12 , more preferably from

6 t0o10 and still more preferably from 7 to 9.

6. The apparatus according to any one of claims 1 to 5, wherein:

the control unit is further configured, in response to the signal input device
receiving the signal from the user, to determine if second dispensing criteria are met;

the second dispensing criteria being based on the dispensing history of a
hydration fluid for intravenous delivery, and

wherein the apparatus is further configured such that a predetermined metered
amount of hydration fluid for intravenous delivery is dispensed, if it 1s determined

that the second dispensing criteria are met.

7. The apparatus according to claim 6, wherein:

the control unit is further configured to determine how many times the
predetermined metered amount of hydration fluid for intravenous delivery has been
dispensed in a second predetermined period, and

wherein the control unit is configured to determine that the second dispensing
criteria are met if it determines that the number of times the hydration fluid for
intravenous delivery has been dispensed in the second predetermined period 1s less

than a second predetermined number of times.

8. The apparatus according to claim 7, wherein the predetermined metered
amount of hydration fluid for intravenous delivery is in the range of from 10 to 1000

ml, preferably from 10 to 500 ml, and more preferably from 100 to 300 ml.

9. The apparatus according to claim 7 or 8, wherein the second predetermined
period is in the range of from 30 to 90 minutes, preferably from 45 to 75 minutes and

more preferably 1s from 55 to 65 minutes.

10.  The apparatus according to any one of claims 7 to 9, wherein the second
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predetermined number of times is in the range of from 1 to 5, more preferably from 1

to 3 and still more preferably is 2.

11.  The apparatus according to any one of claims 6 to 9, wherein the apparatus 1s
configured to dispense the predetermined metered amount ot hydration tluid for

intravenous delivery at a flow rate in the range of from 1 to 4000 ml/hr, preferably

from 1000 to 3000 ml/hr and more preferably from 1500 to 2500 ml/hr.

12.  The apparatus according to any one of claims 1 to 11 wherein:

the control unit is further configured, in response to the signal input device
receiving the signal from the user, to determine the length of time since a
predetermined metered amount of hydration fluid for oral ingestion was dispensed,
and

wherein the control unit is configured to determine that the first dispensing
criteria are not met if the determined length of time is less than a predefined length of

time.

13.  The apparatus according to any one of claims 1 to 12 wherein:

the control unit is further configured, in response to the signal input device
receiving the signal from the user, to determine the total amount of fluid dispensed
in a third predetermined period, and

when the control unit is configured to determine that the first dispensing
criteria are not met if the total amount of fluid dispensed in the third predetermined

period is greater than a predetermined amount of fluid.

14.  An apparatus for dispensing hydration fluid, the apparatus comprising;:

a signal input device for receiving a signal from a user,

the apparatus being configured such that, in response to the signal input
device receiving a signal from the user, a predetermined metered amount of hydration

fluid for oral ingestion is dispensed,
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wherein the predetermined metered amount of hydration fluid for oral

ingestion is not more than 20 ml.

15.  The apparatus according to any one of the claims 1 to 14, wherein the
apparatus is further configured to dispense a background flow of hydration fluid for

intravenous delivery.

16.  An apparatus for dispensing hydration fluid, the apparatus being configured to
dispense a background flow of hydration fluid for intravenous delivery, the apparatus
further compnsing;

a signal input device for receiving a signal from a user,

the apparatus being further configured such that, in response to the signal
input device receiving a signal from the user, a predetermined metered amount of

hydration fluid for oral ingestion is dispensed.

17.  The apparatus according to claim 15 or claim 16 wherein the apparatus 1s
configured to dispense the background flow of hydration fluid for intravenous
delivery with a flow rate in the range of from 0 to 1500 ml/hr, preferably from O to
1000 ml/hr and more preferably from 500 to 1000 ml/hr.

18.  An apparatus according to any one of claims 1 to 17, further comprising a
first pump configured to dispense the hydration fluid for oral ingestion through a first
tube.

19.  An apparatus according to any one of claims 6 to 18, further comprising a
second pump configured to dispense the hydration fluid for intravenous delivery

through a second tube.

20.  The apparatus according to any one of claims 6 to 19, wherein the apparatus

is configured to dispense the fluid for intravenous delivery to the user.
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21.  The apparatus according to any one of claims 1 to 20, wherein the apparatus

1s configured to dispense the hydration fluid for oral ingestion to the user’s mouth.

22. An apparatus for dispensing hydration fluid, the apparatus comprising:
a mouth assembly comprising a switch, operable by a user to send a signal,
a signal input device for receiving the signal from a user,
the apparatus being further configured such that, in response to the signal
input device receiving the signal sent from the switch by the user, a predetermined

metered amount of hydration fluid for oral ingestion is dispensed through the mouth

assembly.
23, The apparatus according to claim 22, wherein the switch 1s mouth operable.
24, The apparatus according to claim 22 or claim 23, wherein the switch is a

pressure switch.

25.  An apparatus for momtoring a hydration fluid dispensing process,
the apparatus comprising;:

a memory configured to store a desired tlow rate, and

a control unit configured to determine the rate at which hydration fluid 1s
leaving a reservoir, and to compare the determined flow rate to the stored desired
flow rate,

wherein the apparatus is configured to provide a signal indicative of whether

the stored desired rate is the same as the rate at which fluid 1s leaving the reservour.

26.  The apparatus according to claim 25, wherein the apparatus is configured to
sound an alarm if the signal is indicative of the stored desired flow rate not being the

same as the flow rate at which fluid is leaving the reservoir.
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27.  The apparatus according to claim 25 or 26, further comprising: a load cell,
and wherein the apparatus 1s further configured to determine, when the
reservoir 1S placed on the load cell, the rate at which hydration fluid is leaving the

reservoir by determining the rate of change mass measured by the load cell.

28. A method for dispensing hydration tluid, the method comprising;:

in response to a signal from a user, dispensing a predetermined metered
amount of hydration fluid for oral ingestion,

wherein the predetermined metered amount of hydration fluid for oral

ingestion is not more than 20 ml.

29. A method for dispensing hydration fluid, the method comprising:

in response to a signal from a user, determining if first dispensing criteria are
met, the first dispensing criteria being based on a dispensing history of a hydration
fluid for oral ingestion, and

if it 1s determined that the first dispensing criteria are met, dispensing a

predetermined metered amount of hydration fluid for oral ingestion.

30.  The method according to claim 29, wherein:

determining if the first dispensing criteria are met further comprises
determining how many times the predetermined metered amount of hydration fluid
for oral ingestion has been dispensed in a first predetermined period, and

the first dispensing criteria are met if it is determined that the number of times
the hydration fluid for oral ingestion has been dispensed in the first predetermined

period is less than a first predetermined number of times.

31.  The method according to claim 29 or claim 30, wherein the predetermined
metered amount of hydration fluid for oral ingestion is not more than 20 ml, and 1s

preferably not more than 10 ml and is more preferably not more than 5 ml.
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32.  The method according to any one of claims 29 to 31, wherein the first
predetermined period is in the range of from 30 to 90 minutes, preferably from 45 to

75 minutes and more preferably 1s from 55 to 65 minutes.

33.  The method according to any one of claims 29 to 32, wherein the first
predetermined number of times 1s in the range of from 4 to 12 , more preterably from

6 tol0 and still more preferably from 7 to 9.

34,  The method according to any one of claims 29 to 33, further comprising:

in response to said signal from said user, determining if second dispensing
criteria are met, the second dispensing criteria being based on a dispensing history of
a hydration fluid for intravenous delivery, and

if it is determined that the second dispensing criteria are met, the method
further comprises dispensing a predetermined metered amount of hydration fluid for

intravenous dehvery.

35.  The method according to claim 34, wherein:
determining if the second dispensing criteria are met further comprises
determining how many times the predetermined metered amount of hydration fluid
for intravenous delivery has been dispensed in a second predetermined period, and
the second dispensing criteria are met if it is determined that the number of
times the hydration fluid for intravenous delivery has been dispensed in the second

predetermined period is less than a second predetermined number of times.

36.  The method according to claim 35, wherein the predetermined metered
amount of hydration fluid for intravenous delivery 1s in the range of from 10 to

1000ml, preferably from 10 to 500 ml, and more preferably from 100 to 300 ml.

37.  The method according to claim 35 or claim 36, wherein the second

predetermined period is in the range of from 30 to 90 minutes, preferably from 45 to
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75 minutes and more preferably 1s from 55 to 65 minutes.

38.  The method according to any one of claims 35 to 37, wherein the second
predetermined number of times is in the range of from 1 to 5, more pretferably from 1

to 3 and still more preterably is 2.

39.  The method according to any one of claims 34 to 38, wherein the
predetermined metered amount of hydration fluid for intravenous delivery 1s
dispersed at a flow rate in the range of from 1 to 4000 ml/hr, preferably from 1000 to
3000 ml/hr and more preferably from 1500 to 2500 ml/hr.

40.  The method according to any one of claims 29 to 39, wherein:

determining if the first dispensing criteria are met further comprises
determining the length of time since a predetermined metered amount of hydration
fluid for oral ingestion was dispensed, and

wherein the first dispensing criteria are not met if the determined length of

time is less than a predefined length of time.

41.  The method according to any one of claims 29 to 40, wherein:
determining if the first dispensing criteria are met further comprises
determining the total amount of fluid dispensed in a third predetermined period, and
wherein the first dispensing criteria are not met if the total amount of tlmid

dispensed in the third predetermined period is greater than a predetermined amount

of fluid.

42.  The method according to any one of the claims 28 to 41, the method further

comprising dispensing a background flow of hydration fluid for intravenous delivery.

43. A method for dispensing hydration fluid, the method compnsing;:

dispensing a background flow of hydration fluid for intravenous delivery, and
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in response to a signal from a user, dispensing a predetermined metered

amount of hydration fluid for oral ingestion.

44.  The method according to claim 42 or claim 43 wherein the background flow

of hydration fluid for intravenous delivery is in the range of from 0 to 1500 ml/hr,
preferably from 0 to 1000 ml/hr and more preferably from 500 to 1000 ml/hr.

45.  The method according to any one of claims 34 to 44, wherein the fluid for

intravenous delivery is dispensed to the user.

46.  The method according to any one of claims 28 to 45, wherein the hydration

fluid for oral ingestion is dispensed to the user’s mouth through a tube.

47. A method for dispensing hydration fluid, the method compnsing:

in response to a signal from a user, dispensing a predetermined metered
amount of hydration fluid for oral ingestion,

wherein the signal from the user is provided via a switch forming part ot a
mouth assembly, and the hydration fluid for oral ingestion is dispensed through the

mouth assembly.

48.  The method according to claim 47, wherein the switch is mouth operable.

49, The method according to claim 47 or claim 48, wherein the switch 1s a

pressure switch.

50. A method for monitoring a hydration fluid dispensing process, the method
comprising;:

determining the rate at which hydration fluid is leaving a reservoir, companng
said determined rate to a stored desired flow rate;

providing a signal indicative of whether the stored desired rate is the same as
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the determined rate at which hydration fluid is leaving the reservoir, based on said

comparing.

51. A method according to claim 50, further compnsing sounding an alarm, when
said signal 1s indicative that the stored desired rate is not the same as the determined

rate.

52.  The method according to claim 50 or claim 51, wherein the reservoir 1s
provided on a load cell, and the step of determining the actual rate further compnses:

determining the rate of change mass measured by the load cell.

53. A method substantially as hereinbefore described with reterence to or as

illustrated in any one of the accompanying drawings.

S4.  An apparatus or system constructed and arranged substantially as
hereinbefore described with reference to or as illustrated in any one of the

accompanying drawings.
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