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(87) Abstract: This invention relates to a system and method of monitoring hygiene standards compliance in a medical facility in
which there is provided a surveillance network having a monitoring unit 3 and a plurality of mobite network units 7. There may
additionally be provided a plurality of fixed network units 5. The monitoring unit 3, mobile network units 7 and fixed network units
5 arc connected by way of a Wircless Personal Arca Network (WPAN), in this case a ZigBec network. Identification signals arc sent
from the mobiles network units 7 to the monitoring unit 3 and the monitoring unit stores the identification signals in memory and
generates a hygiene standards compliance profile for an individual associated with a particular mobile network unit. The hygiene
compliance profile may provide information relating to the number of times that a particular individual washed their hands to in-
formation regarding the patients that that individual came into contact with over the course of a shift. Reports on the behaviour of
individuals or groups of individuals may be generated.
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Introdustion

This inveniion relates to a system and melhod for moniloring hygiena standards
compliance by individuals in a medical facility,

Nowadays, one of lhe biggest problems faced by the heallh care service is lhe
centainment and prevention of spread of infeclicus diseases within the medical facifily
itself. Medical facililies such as hospitals, clinics, nursing homes and the like have been
overrun in the last number of years wilh a number of multi-resistant highly infeclicus and
virulent super bugs such as Methicillin Resistant Siaphylococcus Aureus, commanly
referred to as MRSA. These diseases, and MRSA in particular, pose one of the most
significant threats to 1he provision of safe and effeclive health care treatment to patients
in many countries throughout the world, An alarming number of patients have contracted
{hese diseases when in the medical facilily itself when typicaily their immune system is
alraady in 2 weakened state and this poses a number of difficuties for the health care
sBVIce.

At prasent, in Ireland alone, MRSA and simllar infections are estimated on average to
increase the reguired stay of a patient In hospital by twelve days, Tharefore, patients that
may have been admitted to hospital for a relatively minor procedure Ihat would normally.
require a stay in hospital of no more than a few days, and that contract MRSA are having
to stay in haspital for significantly longer parieds of time, In deing so, that patient's bed is
oceupied and may not be used for another patient and this In tum puts a strain on a
heallh service that Is already under pressure lo reduce waiting Jists, Secondly, this
increases the costs of treatment signiﬁéaﬂtky as medical staff must attend o the palients
alllicted with MRSA and a procedure that may have typically cost a couple of thnusénd
euro to perfarm is turﬁing into a significantly more expansive proposition for the heallh
service as they must provide exiended care to the patient.

Another problem with the spread of the MRSA bug in particular is that the Health Service
is exposed to a massive liabllity and initisl Indicators are that the cost of liligation and
compensation for the health service in setlling the cases of patients that have contracted
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MRSA and other super bugs in the medical facilities run by the health service are lkely
to run into the hundreds of millons of Eure. Currently, there is no effeclive way for the
health service to determina whelher one of their staff members or a visitor that came in
conlact with the bug were respansible for the spread of the disease and therefore there
is a significant difficutty for the health service to asceriain liakility for a specific case of
infection, In addilion to this, the health service has ne effective way of determining those
members of staff that are adhering to bast hyglene practica and those that are not and
accordingly It is extremely difficult for the health service lo ascertain those Individuals
responsible for the spread of the disease and provide an effective program of
management and iraining lo pravent {udher spread of lhe disease,

Taking the specific example of the MRSA bug, il is widely known that the spread of the
MRSA bug in hospitals and similar facilities is predominantly through direcl contact
betwaen paliants and their carers. The MRSA bug may be transmilled from one patient
1o the next by a hospilal employee that louches the body, bedelolhes or ather ilems that
an infacted patient has come into contact with and then touches another patient or items
that the other patient will come Into contact with without taking necessary precautionary
measures. For example, it is envisaged that nurses changing bed linen or doclors or
consultants doing their rounds may infect palienls with MRSA through normal hand
contact er through contact of thelr equipment such as stelhoscopes wilh numeraus
patients, It is widely acknowledged that better cleanliness of ihe carars and sterilisation
of their equipment will significantly reduce the incidences of infection in the medical
facilities. It is further acknowledged that improved adherence ta hand washing by the
carers batween contacts with different patients will lead to a significant reduction in the
number of infacted casas each year. |t has been estimated and various lrals have
shown that by carers adhering strictly to a hand washing regime with disinfectant
watwesn incidences of contact with palients, the number of infections of MRSA caused
by the carers would reduce by 35%. This would have significant benefits to the medical
profession, the health service as a whols and the patients themselves.

Various pilat projects have been devised in hn.spiials in particular 1o encourage greater
awareness of the dangers of MRSA and the simple preventative measures that may be
taken to prevent its spread. These nave largely revolved around educational compaigns
and information leafiels being distributed throughout haspitals ta both stalf and visitors



02 Jun 2011

2006337971

20

25

30

-3.

alike. Furthermore, various initiatives have been put in place to ensure better hand
washing practices are adhered to in hospitals. There are however, numerous problems
with the existing initiatives. Although a step in the right direction, there is no way at
present for the health service to monitor the adherence of individuals and departments to
these best practices. Therefore, the efforts of many may be greatly hindered by the non-
adherence by a few in a department. It is only by closely monitoring the adherence of all
staff members can they begin to combat the spread of the disease. Furthermore, there is
currently no way for the health service to determine if a patient becomes infected,
whether they were infected by the carers or by a relative as they have no way of
comprehensively monitoring the carers that have come into contact with a patient and
more specifically they have no way of monitoring whether those carers that did come into
contact with an infected patient took all due care and reasonable measures to avoid
infecting the patient If they had, than it would be easier to determine exactly where and
how the patient was likely to have contracted the disease and how further spread may be
prevented.

A need therefore exists to provide a system and method for monitoring hygiene
standards compliance that is both relatively simple and cost efficient to install and that
allows for comprehensive monitoring of the hygiene standards compliance of staff
members in a non-obtrusive, effective manner.

Summary

According to a first aspect of the present disclosure there is provided a hygiene
monitoring system for monitoring hygiene standards compliance by individuals in a
facility the system comprising a surveillance network having a monitoring unit and a
plurality of mobile network units, each of the mobile network units having a transmitter
for transmitting an identification signal particular to an individual associated with that
mobile network unit to the monitoring unit, the surveillance network further comprising a
plurality of fixed network units dispersed throughout the facility, each of the fixed
network units having a transceiver to receive identification signals from the mobile
network units and transmit the identification signals onward to the monitoring unit, the
mobile network units and the fixed network units form part of a wireless personal area
network (WPAN), the monitoring unit further comprising a processor, an accessible
memory and a receiver for receiving the identification signals from the mobile network
units, the monitoring unit storing the identification signals in accessible memory and the

processor having means to analyse the identification signals in accessible memory
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and generate a hygiene standards compliance profile for the individual associated with

that mobile network unit.

By having such a system, in a medical facility in particular, it is possible for the
health service to monitor the work practices and/or the movement of individual carers or
other users that are carrying a mobile network unit in the medical facility. Ideally, the
health service will be able to use the identification signal to track the movement of the
individuals throughout the course of a day by determining the location of the mobile
network unit each time an identification signal is transmitted and thereafter they may be
able to determine whether a worker was In contact with one or more specific patients at a
particular time or throughout the course of the day. Furthermore, by tracking the position
of the mobile network unit, it is possible to tell if the mobile network unit and hence the
worker has been at a sink unit that would typically indicate that they washed their hands.
This enables the system to build a hygiene compliance profile for the individual
associated with the mobile network unit. Essentially therefore, the system provides an
assurance system for the hospital whereby they are able to carefully monitor the contacts
between staff and others using the system and determine whether the infection v/as
caused by them or not. The existence of such a system based on the invention will itself
lead to art increase En hand washing with a resultant decrease in infection.

In one embodiment of the invention there is provided a system in which the
mobile network units have means to periodically generate an identification signal for
transmission. By periodically generating an Identification signal, for example every thirty
seconds, a continuous stream of identification signals will be sent from the mobile
network unit to the monitoring unit and this will allow for tracking of the mobile network
unit in the medical facility over time.

In another embodiment of the invention there is provided a system in which the
mobile network units have means to generate an identification signal for transmission in
response to the actions of the individual associated with that mobile network unit. In this
way, the system allows for the mobile network unit to transmit an identification signal in
response to a user's actions such as operating a soap dispenser or a hand operated portable

hygiene device. Therefore, the system can monitor if and when a worker
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parforms a particular act such as claaning their hands in a sink or cleaning their hands
with cleaning fluid between patients. Furthermore, the system will allow the monitoring
unit lo identify those employses or departmenis that are operaling in a responsible
manner aveiding spread of disease and these individuals or dapartments where
compliance 1o a hand washing or other regime is not being adhered to. This further
enables the system lo provides an assurance syslem for the hospital whereby they are
able to carefully monitor the contacls between individuals and others using lhe system
and determine whether the infection was causgd by them or not.

In a further embodiment of the invention there is provided a syslem in which the mobile
network units are formed as part of an antibacterial luid dispenser. Preferably, the
antibacterial fluid dispenser further comprises a sansor 1o detect actuation of the
anlibacterial fluid dispenser, and the means to generate an Identification signal for
transmission in response 1o the aclions of the individual associated with that mobile
network unit comprises means to generate the identification signal on the sansor
detecling the antibacterial fluid dispenser being acluated. By generaling an identilication
signal each time the fluid dispenser is used, the system will record the number of times
that a particular individual, such as a dector, nurse, or other heallh care worker
assotiated with the mobile network unit washed their hands using the antibacterial
dispenser thraughout the course of their shit. This information may be invaluable when
bullding a hygiene standards compliance profile for the individual. In this particularly
preferred ambodiment of the invention, each employes may be provided with 2 partable
antlbacterial fluid dispenser that may clip an 1o thelr belt for example and they may use
hat dispenser te dispense a small amount of antibacterial fluld onto their hands
whenever necessary, according 1o protocol, which may be set by the hospital or
healtheare fagility authorities. In this way, the siaff members wili clean, according to
protecol, their hands each lima they have contact with a different patient and therefore
signilicantly reduce the chance of passing on the MRSA bug 1o the other patients.
Furthermore, by having the mabile network unit transmitting the identification signal each
time the dispenser Is operated, it is possible fo record the number of timas a paricular
amployee or person otliged lo use the system washed their hands and whera they were
when they washed their hands which further facilitales monitoring of the employees
hyglene standards compliance.
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In ancther embodiment of lhe invention there is provided a systam in which the
surveillance network further comprises a plurality of fixed natwark units disparsed
trroughout the medicat facllily, each of the fixed network unils having a transceiver to
recelve idantificalion signals from the mobile network units and transmit the identification
signals onward to the moniloring unit. This is seen as a parlicularly wseful
implementation of the system according to the invention that will essentially allow for
lower powered devices and less complex devices to be used for ihe mobile nelwork units
as their [dentification signals may be relayed through the fixed network units to the
monitoring unit. Furthermere, by arranging the syslem in this manner it is possible to
guaraniee monitoring coverage throughout the desired areas without worry of
interference or difficully in iransmitting a signal from a particular area in the medical

facillly.

In a further embodiment of the invention thare is provided a system In which each of the:
fixed network units further comprises means fo delermine the strenglh of the
identification signals received, for onward lransmission of the signal strength data lo the
manitoring unit along with the relevant identification signal. Ideally, the processor has
means o determing the position of the mobile network unit from the identification signal
strength data received from one or more fixed network units. By incorporating the
sirength signal data, it is possible to more accuralely determine the exact posilion of an
amployee at the moment that the identification signal is transmitted. Thae strength of the
signal alone will allow the monitoring unit 1o indicate the whereabouts of a mobile
natwork unit relative the fixed‘ n-elwofk davices, The monitering unit may receive signal
strangth data from two or more separate fixed network units and this will allow the
processor la determine the posilion of the mobile network unit at the time of transmission
of the Kdentification signal by triangulating the signal, The approximate position of the
mobile natwork unit may be determined by using the information from three separate
fixed network units.

In another embodiment of the invention there is provided a system in which the fixed
network units have means to recelve an identification signal from a mabile network unit
within a predetermined radius of the fixed network unil. It is envisaged that the
predetermined radius of the fixed network unit may be set at a 5 metre radius, In this
way, the fixed network unils may be arrangad in a cluster to ensure that the signal from @
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mabile network unit will be picked up from cne or mora fixad nelwork units and secondly,
a stronger signal may be achieved and greater posilioning accuracy may be achieved.

In one embodiment of the invenlion there is provided a system in which the mabile
network units and the fixed network units form part of a wireless personal area neiwork
(WPAN. By using the wireless netvork, the system Is simplé to inslall in practically any
installation and furthermore is scalable and adaptable to the intreduction of new
employess and or the introduction of additional areas to be monitored. Preferably, the
WPAN is a ZigBee network. This is seen as a particulary useful wireless network lo use
that may be installed with the minimum of difficully in a relatively unobirusive manner, A
ZigBea nelwark is saen as particularly useful as the amount of infarmation that must be
communicated for each instance of the identificalion information being sent is relatively
small compared wilh other systems. This is an advantage for data monitoring and
reduces the compulational as well as the communication overhead of the entire system,
Secondly, the ZigBee network uses relatively litle energy and it is possible ta rwn a
device wilhout having to change the battery or carry out furlher maintenance for long
periods. Thirdly, the ZigBae network is relatively cost efficient to install which may be
padicularly relevant in l,arga installalions and finally and most advaniageously, the
ZigBee network is sean as particularly useful in a medical environmant.

In a further embodiment of the invenlicn there is provided a system in which the
monitoring unit has aceess to a flaor plan layoul of the medical facility and the monitaring
unit has means tn‘plbt the location of the mobile network unit in the medical facility over
time as part of the hygiene slandards compliance profile fer the individual associated
with that mobile neiwork unit, Preferably the identilication signal data received by the
monitering unit is time stamped. In this way, the location of the mebile network davice
may be plotted on the floor plan layout to show movement paiterns antd compare lhese
mavamant patterns with the hygiens standards compliance patierns. In this way, areas
at particular risk may be identified and furthermore, more precise posilioning of the
moblle network units and accordingly the emplayees carrying the mobile nebwork units
may be achieved. The position of an employee at a particutar point in time that they
washed their hands or nct as Ihe case may be may be determined in a more detailad
manner which will allow for greater plotling of the exact behaviour of the employee.
Furhermore, the work praclicas of individuals or groups of employees may be
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datermined as well as their specific methods and these can be evalualed and altered if
necessary.

in one embadiment of the invention there Is provided a system in which the mobile
network unit further comprises means to receiva an identily code from a user and the
identification signal fransmitled by the mobile network unit is generated using the identity
code of the user. Preferably, the means to recsive an identity code from a user further
comprises a card reader having means to read information from a data starags element
an an identity card provided by the user. Altematively, the means to receive identily
eodes from a user further comprises a keypad having means to receive an idenlity code
input by the user an the keypad, In this way, the mobile network units may be built inte 2
disinfectant fluld dispenser or ather device that may be issued 1o each employee as they
begin their shift. The employea may enter their securily access pass that may have a
thip or ciher memory devics such as a magnalic strip associated therewith into an
appropriate card reader in the mobile network unit and the mobile netwark unil reads
their security card and Sends a signal particular to that employee over lhe wireless
network 16 the monitoring unit. The security card and card reader are seen as very
simple and cost effective davices to incorporate in tha invention,

‘ln ane embodiment of tha invention thare Is provided a system in which the processor
has means lo analyse the movement paiterns of one of an individual mobile nebwork unit
or a group of moblle network units. Preferably, there is provided a system in which the
monitering unit has means to analyse the maovement, pattems of one or more mobile
network units In a pénfcular area of the madical facility, In this way, the heallh service
may accurately measure lhe activity of lone employees or groups of employees and
provide an analysis of the information retrieved to determine whether the employees are
carrying oul best practice or not. In this way, by analysing the movemant pattems, it is
easlar to determing how an infection was spread or the typical work pattems of particular
individuals In an area that will assist in determining areas at the grealest risk. This
facilitates risk management in the entirs facility. Furlhermore, by having such a system,
the movement of the individuals in an entire department or ward may be monitored
simullaneously and reports on individual staff or entire wards being generated to allow a
thorough analysis to be achiaved. In this way, it is possible to draw comparisons
betwean practices in different wards In a hospital or evert lo draw compariscns belwsen
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the practices of certain hospilals versus other hospitals. This may allow decision on
fundirg and the like 1o be made dependent on certain hospitals adherence fo best work
practices as well as to dictale work and pay agreements of stalf in particular hospilals or
hospital wards.

Ideally, there is provided a system in which the monilering unit has means lo generate
an alarm based on predetermined irregular usage patterns of one or more mebile
natwork units,

In one embodiment of the invention there is provided a system in which the monitoring
unit has means to compare the activity of a mebile nelwork unit in the medical facility
wilh a predeterminad set of mobile netwark unit parameters and generate an alarm if tha
activity of lhe mobile network unit is oulside the predelermined set of mebile network unit
parameters, [n this way, if an employee is not washing their hands between patiants or if
they are deemed 1o be pulting patients at risk due 1o their current work praclices, this
may be jdeniified In a relatively simple and aulomatic manner and brought to the
attention of an operator, whe may be an infaction controller, who can datermine what
further course of action, if any, is to-be taken. For example, it may be delerminad that the
average number of times that & nurse has diract conlact with patients during & shilt may

‘ba fifty imes, in which case the best practice méy be for the nurse to wash their hands

ellher using a portable unit or other fixed sink unit fifty times par shift in highly infecled
areas. If it is found that a nurse operating In those areas is only washing his or her hands
twenty times a day or less, urlher investigation into the work practices of that individual
may be carried out. |

n ancther embodiment of the invention there i5 provided a system in which the
monitoring unit has means fo generale a report based on the hygiene standards
compliance profile of one or more mebile netwark units over a glven period of lime.
deally, the monitoring unit has means to transmit lhe report to a remote stalicn for
further analysis of the report. In this way, analysis of the report may be made by the
supervisors in a parlicular warg. For example, at the end of each shift, the supervisors
may be sent data relating to the hyglene standards compliance within their particular
area of control and may act accordingly by rewarding thuse who are operaling well within
the required parameters and bringing shortcomings 1o the attention of olhers whose
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practices are insufficient. Furthermore, the management of a hospital may also monitor
the compliance on a group by group basis and they may determine that a particular ward
is proving to be a liability and that the staff in that ward require more training or
disciplinary warnings if need be for repealed offenders.

In one embodiment of the invention there is provided a system in which there are
provided a plurality of identification network units, each of which is associated with a
patient in a medical facility, the identification network units having a transmitter to
transmit a patient identifier signal to the monitoring unit and the monitoring unit having
means to plot the position of the patient in the medical facility over time. By having such
a system, it is possible to more accurately determine whether a particular patient moved
from their bed at a certain time and therefore possibly were not in the location that they
are normally assumed to be i.e. their bed in a particular ward. Furthermore, patients going
for X-Rays, scans or other procedures in other parts of the hospital are monitored and the
contacts of Individuals in the X-ray department, for example, with them is also carefully
monitored if desired. This may be important to determine exactly the profile for a patient
that may have contracted a disease in a particular medical facility and the health service
may monitor the whereabouts of the patient at all times during their stay and build a
profile for that patient to carefully determine the personnel that they came into contact
with. The identification network unit may be provided in a wrist band type device or other
simple device that may be carried by the patient at all times throughout their stay,

A second aspect of the present disclosure provides a method of monitoring
hygiene standards compliance by individuals in a medical facility, the medical facility
halving a surveillance network comprising a monitoring unit and a plurality of mobile
network units, each of the mobile network units having a transmitter for transmitting an
identification signal particular to an Individual associated with the mobile network unit to
the monitoring unit, the surveillance network further comprising a plurality of fixed
network units dispersed throughout the facility, each of the fixed network units having a
transceiver to receive identification signals from the mobile network units and transmit
the identification signals onward to the monitoring unit, the mobile network units and the
fixed network units form part of a wireless personal area network (WPAN), the
monitoring unit having a processor, an accessible memory and a receiver for receiving
identification signals, the method comprising the steps of:

the mobile network units transmitting identification signals particular to the

individual associated with the mobile network unit to the monitoring unit via at least one

5228286_1
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iha monitoring unit storing the idenlification signals in accessible memory, and

the manitoring unit analysing the identificalion signals stored in accessible
memory and thereafter genarating a hygiene standards compliance profile for
one or more of the individuals associated with the mobile natwark unils.

In a further embodimant of the Invention there is provided a melhad In which the mabile
network units gariodically transmit an identilicalicn slgnal to the manitering unit,

in ane embodimant of the invention there is provided a method in which the mobile
nelwork units transmit an identification signal t¢ the monitoring unit in respense to the
actions of the individual associated wilh that mobile network unit.

in another embodiment of the invention there is provided a method in which the mobile
network unit forms part of an anlibacterial fluid dispenser and the mobile network unit
ransmits the identification signal to the monitoring unit on actuation of the antibagleral
fluid dispenser,

In a further embadiment of the invention there is provided a methed in which the mobile
network unit transmils the identification signal to lhe monitoring unit on the mobile
network unit coming within a predelermined distance of a hand washing facility.

In one embodiment of the invention there Is provided a method in which the mobile
network units transmit position data to the monitoring unit along with the identificalion
signal giving the position of the mobile network unit in the medical facllity,

in another embodiment of the invention there is provided a melhod in which the
survelllance system further comprises a pluralily of fixed network unils, the identification
signals being transmitted from 1he mobile network units to the monftoring units through
one or more fixed netwark units,

In a further embodiment of the invenlion there is provided a method in which two or mere
fixed network units receive the [dentification signal direclly from the mobile network unit,
pach of the fixed network unlts determing the signal strength of the recaived
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identification signal and transmit the signal strength data to the monitoring unit along
with the dentification signal, the menitoring unit detarmining the position of the mobile
netwark unitin the medical facility from the received signal strength data.

In one embediment of he invention there is provided a method in which the step of
generaling a hygiene standards compliance profile further comprises the manitoring unit
plotling tha location of the mobile natwerk unit in the medical facilily over time.

In another embodiment of he invention there is provided a method in which the step of
generaling a hyglens standards compliance profile for each of the mobile network unit
users funher comprises determining the number of limas that the mobile natwork unit
user washes their hands in & parlicular time pericd.

in a further embediment of the invention there is provided a method in which the method
further comprises the step of combining the hyglene standards compliance profile of a
plurality of mebile nelwork unit users and generating hygiene standards compliance
profiles for a group of users, |

In one ambodiment of the invenlion there is provided a method in which the melhad
further comprises the steps of the moniloring unit comparing the aclivity of one or more
mobile natwork unit users with a predetermined sel of mobile network unit parameters
and generating an alarm if the aclivily of the mobile network unit user is oulside the
predetermined sat of mobile network unit parameters.

In anather embodiment of the invenlion there is provided a method in which the inilial
step Js caried out of the mobile network unit recelving an identity code provided by the
usaer and the mobile network unit generating the identification signai based on the
identity code provided by the user,

In a futther embodiment of the invention there is provided & method in which the
processor analyses the activity pattems of one or more mobile network unils.

In one embodiment of the invention lhere is provided a method In which the processor
analyses ihe activity patterns of one or more mobile netwark units In a particular area.
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In another embodiment of the invention there Es provided a method in which the
processor generates an alarm on detecting irregular activity patterns of one or more
mobile network units.

A third aspect of the present disclosure provides an antibacterial fluid dispenser
comprising an antibacterial fluid reservoir, a charging inlet and a discharge outlet, a
dispensing mechanism co-operating with the discharge outlet for dispensing a
predetermined amount of antibacterial fluid from the fluid reservoir on actuation by a
user, characterised in that the antibacterial fluid dispenser incorporates a mobile network
unit in a wireless personal area network (WPAN) and the mobile network unit has a
transmitter for transmitting an identification signal particular to an individual associated
with that mobile network unit to a remote monitoring unit.

In one embodiment of the invention there is provided an antibacterial fluid
dispenser in which the dispenser is provided with means to periodically generate an
identification signal for transmission to the remote monitoring unit.

In another embodiment of the invention there is provided an antibacterial fluid
dispenser in which the dispenser is provided with a sensor to dated: actuation of the
dispensing mechanism and means to generate an identification signal for transmission to
the remote monitoring unit on detecting actuation of the dispensing mechanism.

In a further embodiment of the invention there is provided an antibacterial fluid dispenser
in which the dispenser is provided with a proximity sensor to detect the presence of a
hand washing facility within a predetermined distance from the dispenser and means to
generate an identification signal for transmission to the remote monitoring unit on
detection of the hand washing facility.

In one embodiment of the invention there is provided an antibacterial fluid
dispenser in which the dispenser has means to modify the identification signal to indicate
the cause of the generation of the identification signal.

In another embodiment of the invention there is provided an antibacterial fluid
dispenser in which the dispenser has means to receive an Identity code from the

individual

5228286_
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assoclated with the dispenser and thereaftar genarale an identificalion signal particular
1o the individual using that identity code.

In a fjudher embodiment of the invention there is provided an antibacterial {luid dispenser
in which the means to receive an identily code from the Individual associated with the
dispenser further comprises a card reader having means lo read information from a data
storage element on an identity card provided by the user.

In ane embodiment of the invention there is provided an antibactenal fluid dispenser in
which lhe means to raceive an identity code from the individual associated with the
dispenser further comprises a keypad having means to receive an idenlity coda input by
the user on ihe keypad.

Dotalled Description of the Invention

The invention will now ba more clearly understoad from the fellowing description of some
embodiments tharsof given by way of example only with referance to and as illusirated in
the accompanying drawings (n which:-

Figure 1 is a diagrammatic representation of tha system according to the prasent

invention;

Figure 2 is a diagrammatic representation of an afiemative embodiment of the
syslem according 1o tha present invention;

Figure 3 is a dlagrammatic representation of a floor plan of a hospital ward in
which the system shown in Figure 2 is installed;

Figure 4 is a perspaciive view of one embodiment of 2 portable antibacterial fluid
dispensar Incorperating a mobile network unit;

Figure 5 is a perspective view of a hand basin unit incarporating a fixed network
unit; and
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Figure G is a diagrammatic representation of a ZigBee nelwork that may be used
in accordance with he present invantion,

Referring to the drawings and initially to Figure 1 thereof there is shown a diagrammatic
representation of the system according to the present invenlion, indicated generally by
the reference numeral 1, comprising @ monitoring unit 3 and a plurality of mobile network
unils 7. The monitoring unit 3 further comprises a processor 11, an aceessible memory
13 and a receiver (not shown). Each of the moblle nelwork units 7 comprises a
transmitter (not shown) for transmitling an Identification signal from the mobile network
unit 7 to the manitoring unit 3.

In use, each of the mobile network units 7 transmits an idenlification signal from the
mobile network unit to the monitoring unit 3. This identification signal may be a signal
pericdically transmitted by the mobile network unit with the co-ordinates of the mohile
network unit in the medical facilty at that point in time or alternatively this identification
signal may be a signal indicaling that the individual associated with the mobile network
unit has camied out a hand washing procedure by actualing a sink unit {not shewn), an
antibacterial fluid dispenser (not shown) or other such device, In addilion 1o the signal
indicating thal a hand washing procedure has been carried out, the signal may also give
the co-ondinates of the mobile network unit in the medical facility at the fime of the hand
washing incident occurring, This will allow for a hygiene standards compliance profile to
be generated for the individual, The hygiene standards compliance profile may simply be
that a particular individual has washed their hands a cerain number of times in a

predetermined time petiod or that they have washed their hands ‘e\fery lime that they

entered a particular room or came into contact with a particular patient. The informaticn
conveyed will largé!y depend on the complexity of the identification signal transmilted
and furthermore will depend on the capability of the mobile network unit itself e.g. GPS
capability,

Referring to Figure 2 of the drawings thera Is shown an alternative embodiment of the
system according 1o the inventlon in which like parls have bsen given the some
raference numerals as before, indicated generally by the reference numeral 10,
comprising a monitoring unit 3, a plurality of fixed network unils 5 and a plurality of
mobile network units 7. The monitoring unit 3, the plurality of fixad network units 5§ and
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the plurality of mobile nelwork units 7 are conngcted by way of a wireless communication
network, whose links 9 provide a communpicalions charnel from the mobile network units
7 to the monitoring unit 3 via the fixed network units 5. The monitoring unit 3 further
comprises a processor 11 and accessible memory 13, Each of the mobile natwork units
comprises a lransmiller {not shown) for iransmitling an identification signal from the
mobile network unit and each of the fixed unils comprises a transceiver (nol shown) for
receiving the identification signals and transmitting the idenlification signals over the
communication links 9 (o the monitoring unit.

In use, a slaff member carries a mobila network unit on their parson. This mobile
network unit may or may not be formed as part of anolher device such as an
antbaclerial fluld dispenser. The moblle network unit 7 periodically transmits an
identification signal (o the surrgunding environment. This identificalion signal is picked
up by any fixed network unit § within a predetermined radius, in this case 5 metres, of
the mobile netwark unit. On receipt of the identification signal, the fixed network unils
that received the {denlification signal transmit that signal frem the fixed network unit to
{he: monitoring unit 3 where the processor 11 determines the idenlity of the transmilling
moblle communication unit and thereafter logs the information in memory 13 for
subsequent analysis. The information sent by the fixed network units further comprises
signal strenglh data and when the processor receives the signal strenglh data along with
the idenlification data, the processor may determine the location of he mobile network
unil, Therefors, the pasilion of the maobile netwark unit at that moment in time may be
delermined. In addition to periodically transmitting tha identification signal, the mobile
moniloring unit also transmits data in response to the actions of the user carrying the
mobile network unit, For axample, if the mobila natwork unit forms part of an antibacterial
Nuid dispenser used for washing the member of staffs hands, the mobile network unit
may be amanged o transmit a definitive identification signal an the actuation of the
dispensing mechanism indicating that the employee has washed their hands with
antibacterial fluid‘in accerdance with bast practice In the contro! of infectious diseases in
a hospilal environment, This act will be legged as & hand washing incident in the
monitoring unit memory 13 along with the identificalion signal data indicating the
particular employee and their location at that time, Similarly, the users aclion that causes
the transmission of an identification signal may be the user moving within a certain
distance of @ sink unit in a ward or by operating the sink unit and thase will cause the
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identification signal to be transmitted. When actuated or when moving within a certain
distance of tha sink unit, the sink unit sends out an identilicalion request which is
received by an employee’s maobile network unil which responds with its identifier signal.
In this instance, the mebile nelwork unit will alse be provided by a suitable transceiver or
a recaiver 1o receive such signals frem the fixed network unit.

The identification signal transmitted by the mobile network unil is transmitted and
received by a plurality of fixed nelwork units, in the embadiment shown, three fixed
natwork units 8 raceive the identilication signal, indicated in broken lines in Figure 1. In
this way, the position of 1he mobile netwerk unit 7 may be quickly calculated/iiangulated
on the manitoring unit processar 11 in a simple and efficient manner with the minlmum of
difficully. All of the dala is then logged by the monitoring unit which may subsequently
generate reperts based on the mobile network unit's position and usage pallems
gleanad from the identification data and accordingly the staff hygiens practices may be
carefully monitored.

Referring to Figure 3 of the drawings there is shown a diagrammalic rapresantation of a
floor plan of a kospital ward in which the system according o the present invention may
be installed. The ward, indicated generally by the reference numaral 21, comprises a
plurality of separa!e rooms 233, 23b, 23¢ and 23d for patients, each room 23a, 23b, 23¢,

and 23 having a plurality of beds 25 for patients and a sink unit 26 thereln, Thera are

further provided additienal reoms 27a and 27b which may be used by the medical staff
far other purposes such as a nurse's station, pharmacy or rest area. A plurality of fixed
network units 5 are located In the ward each having means to receive an identificalion
signal from a mobile network unit 7 carried by a staff member (not shown). At least one
of the fixed network units Sa is positioned $o that it may communicate with other fixed
network units (not shown) oulside of that particular ward in ordar to establish a
communications channgl with the menitering unit or so that it may communicate with the
monitoring unit (not shown) directly. |

In usa, a staff membar such as a consultant may move from room fo room visiting
different patients of theirs in beds in each of the rooms 23a, 23b, 23¢ and 23d. As the
consultant moves from room to room in the ward 21, their mobile network device 7 is all
the time periodically transmitting [dentification signals which are picked up by the fixed
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network units 5 throughoul the ward 2% and the identilication signals are relayed (o the
monitoring unit {not shown} detalling the position of the consultant at thal given time.
Furthermore, if the consultant comes within a predetermined range of a sink unit 26, an
identification signal will be sent indicating that the consultant has washed their hands at
the sink unit 26, Furtharmore, if the mobile network unil 7 is part of an antibacterial fluid
dispenser (not shown), each time the consultant operales ihe dispensing mechanism of
the dispenser to dispense some antbacterial fluid to wash their hands, the mobile
network unit will transmit an identification signal lo indicate that they have washed their
hands in a particular location at a particular time. All of this information is logged in the
memory of the monitering unit for subsequent analysis. Instead of the consultant coming
into the vicinity of the sink unit 26, the consultant may in fact have 1o operate the sink
unit in order for an [Yentification signal to be sent,

Ideally, there may be a small difference between the identification signal fransmitted by
the mohile network unit an acluation of the dispenser and the identification signal that is
pericdically fransmitted by the mobile netwark unit 1o clearly dislinguish between the two
signals and record the dispensing action as such. Similarly, the identification signal
transmitted on the mobile network unit coming into proximity with or actuating a sink unit
may be the same as the Identification stgnal sent on the dispenser being acluated lo
identify simpiy a hand washing Incident or mﬁy be marginally different 1o the signal fo
record this as a separate svent in its own right for recordal purpn‘sés.

In doing their rounds and going around the various rooms 23a, 23b, 23¢ and 23d in the
ward, the consultant may knowingly or unknowingly come in to contact with an individual
infectad wilh the MRSA bug in raom 23a, for example, The consultant’s presence in the
raom will have been logged and if they spend a certain pericd of time al the bedside of
an indlvidual, their presence in that location will have been logged, The hospital will also
be able to determine what patlent is slaying in thal bad and whether or not they are an
infection risk. If the consultant then washes their hands using a portable antibacterial
fiulg dispenser incorperating the mobile network unit, this act will be transmitted as part
of an identification signal and this in tumn will be legged in memory also, Alternatively, if
the consullant goes to a sink unit 26 in a room and washes his or her hands, this will be
logged autematically. Similarly, if the consultant moves from reom {o room, the system
can identify when the consultant has washed their hands and whether or not the
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consultant posed a risk (o any patient through lax hygiene procedures. By logging the
information in this way, the information may be reviewed and constant offenders may be
singled out for a warning or allemalively, groups or wards that fall below acceptable
standards may be alerted to the fact to allow them improve their praclice.

It is envisaged that the palients {not shown) may also be provided with a7 Idenlification
network unit (not shown) so that there whereabouls may also be tracked throughout their
stay in the hospital, This may assist in providing an exacl lacalion for the patients af a
given time and enable for a greater degree of cerlainty ihat the patient was in a
particular location where they made conlact with a particular individual such as a
consultant deing their rounds. The identification network units would not therafore have
any requirement to register hand washing incidents but rather could simply be used 1o
emil a location identifier periodically so that there whereabouts may be detected. The
identification natwork unit may itself be formed as part of a wristband or similar device
a'ready commonly wamn by patienis to minimise the inconvenignce and difficulty in
implementing the new procedures.

Referring to Figure 4 of the drawings there is shown a portable antibacterial fluid
dispenser 31 incorporating @ mobile netwark unit 3. The antibacterial fluid dispenser 31
comprises a fluid reservolr 33 containing the antibacterial fluid, having a discharge outlet
{not shown) and a dispensing machanism 35 for dispensing a predelermined amount of
fluid from the fluid reservoir 33 through the discharge outlet. Preferably, the discharging
mechanism is & spray nozzle such as those typically found on perfume botlles and tha
fike that provides a relatively dispersed and fing mist of fluid frem ihe reservoir but this is
not essential and is largely depandent on the consistency of the antibacteria! fluld, The
antibacterial fluig dispenser further comprises a card reader 37 for receiving a security
identily card 39 of a staff member and reading unique identifier data relating to that staff
member from & memiary chip (nat shown) on the securily identity card. The card reader
37 co-uperates with the transmitter (net shown) of the mobile network unit to allow the
mobile network unit transmit an identification sighal particular to the owner of the éscurity
Identity card. [n the embodiment shown, the portable antibacterial fluid dispenser 31
essentially comprises a i:asing with 2 suitablz dispensing mechanism that receives a
refill carridge 38 of antibacterial {fluid in the reservoir and at least portion 38 of the
portable antibacterial fuid dispenser 31 reservoir is in fact {ransparent to allow the user
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fo see the quantily of fluid left in the refill carlridge. The portable anlibacterial fluid
dispenser is providad with means 40 to attach the dispenser 1o a bell of a staff member's
clothing.

Refarring to Figure 5 of the drawings there is shown a sink unit that may form part of the
present invention, The sink unit 26 further comprises a scap dispenser 41 with
anlibacterial fluid contained tharein, a water supply 43 and a sensor 45 to determine
whan the soap dispenser is in use, The sensor may or may not be an integral gart of the
soap dispenser, The senser shown is an infra red cell that determines when an individual
is using the soap dispenser. Alternatively, any ong of a number of sensors could be used
as would be undersiood by Lhe person skilled in the art. When the sensor detecls that
ihe soap dispenser is being used, a check is made to see if there is a mobile network
unit in the vicinity of the sink unit 26 and if so it is determined that the mobile netwerk
device holder is using the soap dispenser 41 and lhey are logged as having washed
their hands, Altemativaly, if no mobile network device is detected it is assurmed that a
visitor is using the soap dispenser ang this may be logged elsewhere or discarded, Il is
envisaged that the sensor 48 may in fact be a fixed netwerk unit 8 and il the signal
strangth received by the fixed network unil 5 exceeds a predetermined lhreshold
indit,ating the‘ presenca of a mobile nefwork unil very nearby, the owner of that mobile
network unit 7 is using the sink unit 26, Furthermore, in Lhis instance, the fised nebwork
unit 5 may be amanged internal the soap dispenser 41 in 8 compact arangement cut of
harms way.

Referring 1o Figure & of the drawings, there Is shown a ZigBee naetwork configuration,
indicated generally by the referance numeral 51 that may be used in accordance with
the invention. It is envisaged that a wireless personal area network (WPAN) is
particularly sultable for use wilh the present invention and that the ZigBee architecture in
particular is an extremely useful configuration to use due to the low amount of data that
must be transferred between the network units and the low power usage and signal
strangth that must be used. Al of these will facilitate a system that requires low
maintenance and that Turthermare will net have a tendensy to interfere wilh external
medical monitoring equipment and the like, The ZigBee network comprises a gateway
node 53 which communicates directly with the monitoring unit (not shown}, in this case a
management information system of the hospital, a plurality of stalic network nodes 55
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and a plurality of mobile network nodes 57, The static network nodes 55 will typically
comprise he room sensars that collate information fram mobile nedes and transmit the
dala onwards lo the monitoring unit via the gateway node 53. The mabile nodes on lhe
olher hand will typically comprise the staff Identificalion cards and lhe dispenser chips
that transmit usage information relaling o a particular user from the mobile network node
to the monitoring unil via the fixed network nodes 55 and the gateway node 53,

It is envisaged that the manitaring unit 3 will be able o provide a stalistical analysis of
lhe movement of staif members throughout the monilored areas, If need be, lhe
ranitoring unil may generate various reporis for management or for lhe health authority
to allow them determing ihe effecliveness and also to determine the adherence to the
clean hands policy. For example, the reports may delermine that the stalf in the
matemily ward are washing their hands far more regularly than staff in the oncology

depariment and on the strength of this information they may make the necessary

ﬁhanges te praclice In the oncology department or alternatively, they may seek te
determing is thera a particular reason why there are less instances of hand washing in
the oncoibgy deparimenl, It may be the case that there are simply less staff or palients
or that the Eb'maci instances are far lower In certain wards than others, Funhermore, the
reports will allow the hospital or heallh auihorily, on a patient contracting the MRSA bug
under their care to determine whelher or not a member of thelr staff is potentially
responsible ih‘mugh neglhgent acts and poor hygiene standards for the patient getiing the
infection. Futhermore, if accusalions are made against a paricular member of slaff,
checks of the réports may be made to determine the level of hygiene care taken by an
individual panicularly when handling that patient,

Finally, it is further envisaged that the system and methed according to the invention
could be carried out using a variety of disparate equipment other than the equipment
describad above. For example, the moblle network unit may be incorperated Into a
dispensing mechanism as shown or inio ancther construction of dispensing mechanism.
Tha mobile netwark units may be provided wilh a card reader or keypad or similar device
to allow a number of Users interchangeably use the same mobile network unit with their
own individual identity card to identify them as the individual using a particular mabile
netwark device. Alternatively, the mobile network unit may be independent of any
dispansing devica and may be incorporated into the clolhing of an Individual, i.e. in their
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surgical gown to monitor the user in that mannar, Finally, other equipment may also be
tagged with 2 mobile network unit using he system to keep frack of the equipment as it
moves through lhe hospital from ward to ward. This will allow tracking of the equipment
as well as manitoring potential sources of infeclion from equipment.

i will be unterstoed that the present system is almed at providing a more accurate and
comprehensive monitoring method and system that will enable the hospital management
io monitor the hygiene practices of the staff, idenlify deficiencies in those praclices,
identify particular offenders or teams of offenders, identify potential problem areas,
provide accountabllity and also a degree of éertainty as to the origin of a particular
infeclion and lherefore to run a more comprehensively managed hospital that will be
able to Increase the levels of funding received due ta improved work practices and
furthermare, raduce insurance premiums by pmvi'ding a safer environment.

It will be further understoed that throughout this specificalion, various references have
been made lo staff and employees when raferding to the specific example of a system
incorperated in 2 'hospital. It will ba understood that this 1erminology has been used for
ilusirative purposes only and that the staff or employse may in fact not ba someone

dirsctly employed by the hospital such as a consullant of the ke, The term stalf and

employee are deemed to incorporate nurses, doctors, surgeons, consultants, olher
individuals and even members of the public entering the medical facility that may be
reqhired to use the system. Furthermore, the term antibaclerial has been used
throughout to desnﬂbé i:]eaning agents but it will be undersiocd that the term in fact
encompasses all approved cleaning agents as specified by the hospital or health
aulhorities that are deemed suifable to prevent the spréad of the infectious diseases
cancerned.

Throughout this specification, the terms medical facility and hospital have been used
throughout. It will however be understocd that essentially any healthcare faclity, whether
it is a hospital, nursing home, day care centre, is intended to be covered under the
scope of this application and it is not simply imited to hospilals. Furtharmore, the term
medical facllity, hospitals and patients are not limited to facllities for humans and it is
envisaged that tha same measures may be used throughout vetarinary surgaries and
other medical facilities for animals, In fact, at present, MRSA in parlicular has been
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found lo infect animals including horses and pigs and it is envisaged that the same level
of accountability may be required in these environments as described for humans.
Although the term MRSA has been used axtensively throughout the specification, it is
glear thal the invenlion is not salely limited 10 a system for monitorng and controlling the
spread of MRSA but is in fact suitabla for menitoring and controlling the spread of similar
types of infections in general, which may be broadly termed under the haading mulli
resistant acquired infection. Furthermore, the invention is in fact deemed sullable for
monitoring and assisting In the control of the vast majority of infactions thal are
transmitted and preventable in the manner described in lhe specification, It will be
understood that allhough the invention has bean described in terms of ZigBee, other
different communicalion systems and other wireless and partially wired systems could
equally well ba used within the scepe of the invention and this application is not limited
solaly to the use of ZigBee.

In this specificalion the terms “comprise, comprises, comprised and comprising™ and the
terms “include, includes, included and including” are all deemed totally interchangeable
ang should be afforded the widest possible interpretalion.

The invention is in no way limited to tha embodiments herainbafore described but may
be varied in balh canstruction and detail within the scope of the claims,



02 Jun 2011

2006337971

20

25

30

35

=24 -

The claims defining the invention are as follows:

1. A hygiene monitoring system for monitoring hygiene standards compliance by
individuals in a facility, the system comprising a surveillance network having a monitoring
unit and a plurality of mobile network units, each of the mobile network units having a
transmitter for transmitting an identification signal particular to an individual associated
with that mobile network unit to the monitoring unit, the surveillance network further
comprising a plurality of fixed network units dispersed throughout the facility, each of the
fixed network units having a transceiver to receive identification signals from the mobile
network units and transmit the identification signals onward to the monitoring unit, the
mobile network units and the fixed network units form part of a wireless personal area
network (WPAN), the monitoring unit further comprising a processor, an accessible
memory and a receiver for receiving the identification signals from the mobile network
units, the monitoring unit storing the identification signals in accessible memory and the
processor having means to analyse the identification signals in accessible memory and
generate a hygiene standards compliance profile for the individual associated with that

mobile network unit.

2. A system as claimed in claim 1 in which the mobile network units have means to

periodically generate an identification signal for transmission.

3. A system as claimed in claim 1 or 2 in which the mobile network units have
means to generate an identification signal for transmission in response to the actions of

the individual associated with that mobile network unit.

4, A system as claimed in claim 3 in which the mobile network units are formed as

part of an antibacterial fluid dispenser.

5. A system as claimed in claim 4 in which the antibacterial fluid dispenser further
comprises a sensor to detect actuation of the antibacterial fluid dispenser, and the
means to generate an identification signal for transmission in response to the actions of
the individual associated with that mobile network unit comprises means to generate the
identification signal on the sensor detecting the antibacterial fluid dispenser being

actuated.

$227971_1




02 Jun 2011

2006337971

20

25

30

.25.

6. A system as claimed in any preceding claim in which each of the fixed network
units further comprises means to determine the strength of the identification signals
received, for onward transmission of the signal strength data to the monitoring unit along

with the relevant identification signal.

7. A system as claimed in claim 6 in which the processor has means to determine
the position of the mobile network unit from the identification signal strength data

received from one or more fixed network units.

8. A system as claimed in any preceding claim in which the fixed network units
have means to receive an identification signal from a mobile network unit within a

predetermined radius of the fixed network unit.

9. A system as claimed in any preceding claim in which the WPAN is a ZigBee
WPAN.
10. A system as claimed in any preceding claim in which the monitoring unit has

access to a floor plan layout of the facility and the monitoring unit has means to plot the
location of the mobile network unit in the facility over time as part of the hygiene

standards compliance profile for the individual associated with that mobile network unit.

1. A system as claimed in any preceding claim in which the mobile network unit
further comprises means to receive an identity code from a user and the identification
signal transmitted by the mobile network unit is generated using the identity code of the

user.

12. A system as claimed in claim 11 in which the means to receive an identity code
from a user further comprises a card reader having means to read information from a

data storage element on an identity card provided by the user.
13. A system as claimed in claim 11 in which the means to receive identity codes

from a user further comprises a keypad having means to receive an identity code input

by the user on the keypad.

5227971_1
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14, A system as claimed in any preceding claim in which the processor has means
to analyse the movement patterns of one of an individual mobile network unit or a group

of mobile network units.

15. A system as claimed in claim 14 in which the monitoring unit has means to
analyse the movement patterns of one or more mobile network units in a particular area

of the facility.

16. A system as claimed in any preceding claim in which the monitoring unit has
means to compare the activity of a mobile network unit in the facility with a
predetermined set of mobile network unit parameters and generate an alarm if the
activity of the mobile network unit is outside the predetermined set of mobile network unit

parameters.

17. A system as claimed in any preceding claim in which there are provided a
plurality of identification network units, each of which is associated with a patient in a
facility, the identification network units having a transmitter to transmit a patient identifier
signal to the monitoring unit and the monitoring unit having means to plot the position of

the patient in the medical facility over time.

18. A method of monitoring hygiene standards compliance by individuals in a
facility, the facility having a surveillance network comprising a monitoring unit and a
plurality of mobile network units, each of the mobile network units having a transmitter for
transmitting an identification signal particular to an individual associated with the mobile
network unit to the monitoring unit, the surveillance network further comprising a plurality
of fixed network units dispersed throughout the facility, each of the fixed network units
having a transceiver to receive identification signals from the mobile network units and
transmit the identification signals onward to the monitoring unit, the mobile network units
and the fixed network units form part of a wireless personal area network (WPAN), the
monitoring unit having a processor, an accessible memory and a receiver for receiving
identification signals, the method comprising the steps of:

the mobile network units transmitting identification signals particular to the
individual associated with the mobile network unit to the monitoring unit via at least one
of the fixed network units in the WPAN;

the monitoring unit storing the identification signals in accessible memory; and
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the monitoring unit analysing the identification signals stored in accessible
memory and thereafter generating a hygiene standards compliance profile for one or

more of the individuals associated with the mobile network units.

19. A method as claimed in claim 18 in which the mobile network units periodically

transmit an identification signal to the monitoring unit.

20. A method as claimed in claim 18 or 19 in which the mobile network units
transmit an identification signal to the monitoring unit in response to the actions of the

individual associated with that mobile network unit.

21, A method as claimed in claim 20 in which the mobile network unit forms part of
an antibacterial fluid dispenser and the mobile network unit transmits the identification

signal to the monitoring unit on actuation of the antibacterial fluid dispenser.

22. A method as claimed in claim 20 in which the mobile network unit transmits the
identification signal to the monitoring unit on the mobile network unit coming within a

predetermined distance of a hand washing facility.

23. A method as claimed in claims 18 to 22 in which the monitoring unit, the mobile
network units and the fixed network units form part of a ZigBee wireless personal area
network (WPAN).

24, A method as claimed in any of claims 18 to 23 in which two or more fixed
network units receive the identification signal directly from the mobile network unit, each
of the fixed network units determine the signal strength of the received identification
signal and transmit the signal strength data to the monitoring unit along with the
identification signal, the monitoring unit determining the position of the mobile network

unit in the facility from the received signal strength data.
25. A method as claimed in any of claims 18 to 24 in which the step of generating a

hygiene stardards compliance profile further comprises the monitoring unit plotting the

location of the mobile network unit in the facility over time.
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26. A method as claimed in any of claims 18 to 25 in which the step of generating a
hygiene standards compliance profile for each of the mobile network unit users further
comprises determining the number of times that the mobile network unit user washes

their hands in a particular time period.

27. A method as clamed in any of claims 18 to 26 in which the method further
comprises the step of combining the hygiene standards compliance profile of a plurality
of mobile network unit users and generating hygiene standards compliance profiles for a

group of users.

28. A method as claimed in any of claims 18 to 27 in which the method further
comprises the steps of the monitorihg unit comparing the activity of one or more mobile
network unit users with a predetermined set of mabile network unit parameters and
generating an alarm if the activity of the mobile network unit user is outside the

predetermined set of mobile network unit parameters.

20. A method as claimed in any of claims 18 to 28 in which the initial step is carried
out of the mobile network unit receiving an identity code provided by the user and the
mobile network unit generating the identification signal based on the identity code

provided by the user.

30. A method as claimed in any of claims 18 to 29 in which the processor analyses

the activity patterns of one or more mobile network units.

31. A method as claimed in claim 30 in which the processor analyses the activity

patterns of one or more mobile network units in a particular area.

32. A method as claimed in claim 30 or 31 in which the processor generates an

alarm on detecting irregular activity patterns of one or more mobile network units.

33. An antibacterial fluid dispenser comprising an antibacterial fluid reservoir, a
charging inlet and a discharge outlet, a dispensing mechanism co-operating with the
discharge outlet for dispensing a predetermined amount of antibacterial fluid from the
fluid reservoir on actuation by a user, characterised in that the antibacterial fluid

dispenser incorporates a mobile network unit in a wireless personal area network
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(WPAN) and the mobile network unit has a transmitter for transmitting an identification
signal particular to an individual associated with that mobile network unit to a remote

monitoring unit.

34, An antibacterial fluid dispenser as claimed in claim 33 in which the dispenser is
provided with means to periodically generate an identification signal for transmission to

the remote monitoring unit.

35. An antibacterial fluid dispenser as claimed in claim 33 or 34 in which the
dispenser is provided with a sensor to detect actuation of the dispensing mechanism and
means to generate an identification signal for transmission to the remote monitoring unit

on detecting actuation of the dispensing mechanism.

36. An antibacterial fluid dispenser as claimed in claims 33 to 35 in which the mobile
network unit is a mobile network unit in a ZigBee wireless personal area network
(WPAN).

37. An antibacterial fluid dispenser as claimed in any of claims 33 to 36 in which the
dispenser is provided with a proximity sensor to detect the presence of a hand washing
facility within a predetermined distance from the dispenser and means to generate an
identification signal for transmission to the remote monitoring unit on detection of the

hand washing facility.

38. An antibacterial fluid dispenser as claimed in any of claims 34 to 37 in which the
dispenser has means to modify the identification signal to indicate the cause of the

generation of the identification signal.

39. An antibacterial fluid dispenser as claimed in any of claims 33 to 38 in which the
dispenser has means to receive an identity code from the individual associated with the
dispenser and thereafter generate an identification signal particular to the individual

using that identity code.

40. An antibacterial fluid dispenser as claimed in claim 39 in which the means to
receive an identity code from the individual associated with the dispenser further

comprises one of a card reader having means to read information from a data storage
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element on an identity card provided by the user and a keypad having means to receive

an identity code input by the user on the keypad.

DATED this second Day of June, 2011
Hyintel Limited
Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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