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(57) Abregeé/Abstract:

This Invention relates to a system and method of monitoring hygiene standards compliance in a medical facility in which there Is
provided a survelllance 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 are connected
by way of a Wireless Personal Area Network (WPAN), In this case a ZigBee network. |dentification signals are 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 information
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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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 mobile 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 are connected by way of a Wireless Personal Area Network (WPAN), in this case a ZigBee
network. ldentification signals are sent from the mobiles network units 7 o 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 information 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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A system and method for monitoring hyglene standards compliance”

Introduction

This invenlion relates to a system and malhod for monilering hygiene standards
compliance by individuals in & medical {facility.

Nowadays, one of lhe biggest problams faced by the heallth care service is lhe
containment and prevention of spread of infecticus diseases within the medical facilily
itself. Medical facililies such as hospitals, ¢linics, nursing homes and lhe like have been
overiun in the last number of years wilh a number of multi-resistant highly infeclicus and
virulent super bugs such as Methicillin Resistant Staphylococcus Aureus, commanly
referred to as MRSA. These diseases, and MRSA in paricular, pose one of the most
significant threats to ihe provision of sale and effeclive heallh care trealment to patiants
in many countries throughout the world, An alarming number of patients have contracted
lhese diseases when in the medical facility itself when typically their immune system is
already in a weakened siate and this poses a number of difficulties for the health care
SEVICE.

At prasént, in Ireland alone, MRSA and similar infections are estimated on average to
increase the required stay of a patient in hospital by twelve days, Tharefore, patients that
may have been admitted to hospita! for a relatively minor pméadure lhét would mrmally} .
require a stay in hospital of no more than a few days, and that contract MRSA are having
to stay in hospital for sigmﬂcanﬂy lr:mgar paricds of time. ln daing 50, that patient's bed s
occupied and may not be used for another patient and this In turn puts a strain on a
health service that is a!ready under pressure lo reduce waiting lists. Secondly, this
increases the costs of treatment sngmf’camty as medical staff must altend to the ;mlmmss
afflicted with MRSA and a procedure that may have typically cost a-wuple of thousand
euro to perform is tummg into a significantly more expensive pmpcﬁsitian for the heallh
service as they must provide exiended care to the patient.

Another problem with the spread of the MRSAbug in particular is that the Heallh Sarvice
is exposed lo a massive liabllity and initial indicators are that the cost of liligation and
compensation for the health service in seilling 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 likely
lo run into the hundreds of millions of Euro. Currently, there is no elfeclive way for the
health sarvice to determing whelher one of their staff members or a visilor that came in
conlact with the bug were responsible for the spread of the disease and therefore there
is a significant difficulty for the health service to asceriain liability for a specific case of
infection. In addilion to this, the health service has no effective way of determining those
members of stalf that are adhering to best hygiene practice and those that are not and
accordingly It is extremely difficult for the heallb service lo ascertain those individuals
rasponsible for the spread of the disease and provide an effective program ol
management and iraining 1o pravent furher spread of the disease.

Taking the specific example of the MRSA bug, il is widely known that the spread of ihe
MRSA bug in hospitals and similar facilities is predominantly through direct contact
belween palients and their carers. The MRSA bug may be transmilled from cne patient
to the next by a hospilal employee that louches the body, bedclolhes or olher items that
an infected patient has come into contact with and then touches anothar patient or items
that the other patient will come inte contact with wilhout taking 'naaesaary precautionary
measures. For example, it is envisaged that nurses changing bed linen or doclors or
~ consuitants doing their rounds may infect palienls with MRSA through normal hand
contact or lhraugh contact of thelr equipment such as stalhosmpes wilh numerous
~ patients, L is widely acknowtadgad that belter cleanliness of lhe carars and $tanhsatton
'uf their equlpment will slgml“cant!y reduce the incidences of mfectlon in ihe medtml
facilities. W is further acknowledged“ that impraved adherence to hand washmg by the
carers between contacts with differem--_paiients will lead to :a' significant reduction in the
"numbar of infacted casas each year. It has been estimated and various Irials have
"shwm that by carers adhering strictly to & hand washing regime with dis{n!eclam
hatween incidences of contact with palients, the number of infections of MRSA caused
by the carers would reduce by 35%. This would have srgniﬁcant benefits to the medm!
nrofession, the health service as a whols and the patients themselves,

 Various pilot projects have been devised in haspitals in particular to encourage greater
awarenass of the dangers of MRSA and the simple preventaiive measures lhat may be
taken to prevent its spread. These have largely revolved around educational campaigns
and informalicn leaflets being distributed throughout hospitals to beth stalf and visilors
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alike. Furlhermore, various initiatives have been put in place to ensure belter hand
washing practices are adhered to in hospilals. There are however, numerous prablems
wilh the exisling initiatives, Although a step in the right direclion, there is no way at
present for the heallh service to monitor the adherence of individuals and deparimenis to
these bast praclices. Therefore, the efforts of many may be greally hindered by the non-
adherance by a few in a depariment. It is only by closely monitoring the adherence of all
stall mambers can they begin to combat the spread of the disease. Furlhermore, there is
currently no way for the heallh service to determine if a patient becomes infected,
whether lthey were infected by the carers or by a relative as they have no way of
comprehensively monitoring the carers that have come into contact wilh a patient and
more specifically they have ne way of monitoring whelher those carers that did come into
contact with an infected patient took all due care and reasonable measuras to avoid
infecting the patient. If they had, then it would be easier to determine exactly whare and
how the patient was likely to have conlracled the disease and how furher spread may
be prevented.

It is an object therefore of the present invention to provide a sysliem and method for
manitering hygiene standards cﬂmp'liance that is bolh relatively simple and cost efficient
to install and that allows for comprehensive mnnilanng of the hyglena standarda
compliance of slaff mambars in a non-obtrusive, effective manner that averccm&s at
least some of the pmblems associated with the known wstems and melhods

Statsments of Invention

According to 1he invention thera is pravided a hygiene moniloring system for moniloring
hyg;ene siandards compltance by individuals in a facility, the system comprising 2

suweﬂianca network having a monitoring unit and a plurality of mobile n&twork unils,
each of the mobile network units hmrmg a transmitter for tmnsmittlng an identification
signal particular to an individual associated wilh that mobile network unit to the
monitoring unit, the moniloring 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 identilication signals in accessible memory and the
processor having means lo analyse the identificalion signals in accessible memory and
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generate a hygiene standards compliance profile for the individual associaled with that

mobile nebtwork unit.

By having such a system, in a medical facility in pariicular, il is possible for the health
service to manitor the work praclices andfor lhe movement of individual carers or other
users that are carrying a mobile network unit in the medical facility. ldeally, the heallh
service will be able to use the identilication signal to track the movement of the
individuals throughout the course of a day by delermining the location of the mobile
network unit each time an identification signal is transmilled and thereafter they may be
able to determing whelher a workaf was in contact with one or more specilic patients al
a particular lime or throughout the course of the day. Furlhermare, by tracking the
position of the mobile network unit, it is possible to tell if the mobile network unit and
hence the warker has been at a sink unit that would typically indicate that they washed
lheir hands. This enablaes the systém {o bulld a hygiene compliance profile for the
indivitual associaled with the mobile network unit. Essentlially therefore, the syslem
pmvidesﬁ an assurance system for the hospital whereby they are able to carefully monitor
the contacis between staff and olhers using the system and determing whether the
infection was caused by them or not. The existence of such a syslem based on the

invertion will itself lead 1o an increase in hand wa;sh'ing'With, a rasultant da.crease;.m

infaction.

In one embodiment of the invention there is provided a system in which the mobile
network  units have means to periedically generate an idenification sighal far
transmission. By p&ﬁadi-caily generaling an identification signal, for example every thirty
seconds, a cumlhudus stream of identilicalion signals will be sent from the mobile
network unit o the monitoring unit and this will allow for tracking of the mabile network
unit in the medical facility over time.

In anolher 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 individua! associated wilh that mabile network unit. (n this
way, the systern allows for the mobile network unit to transmit an identificalion signal in
response to a user's actions such as operaling a soap dispenser or a hand cperated
portable hygiens device. Therefore, the system can monitor if and when a worker
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narforms a particular act such as cleaning their hands in a sink or cleaning their hands
with ¢cleaning fluid between patients. Furthermore, the system will allow the rmonitoring
unit 1o identify ihose employees or departments that are operating in a responsible
manner aveiding spread of disease and lhese individuals or departmenls where
compliance 1o a hand washing or other regime is not being adhered to, This further
enables the system to provides an assurance system for the hospital whereby lhey are
ahle to carefully monitor the contacls betwean individuals and others using lhe system
and determine whether the infection was caused by them or not.

In a further embodiment of the im#anlicm there is provided a system in which the mobile
network units are formed as part of an antibacterial flid dispenser. Preferably, the
antibacterial fluid dispenser further comprises a sensor 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 asscciated with that mobile
network unit comprises means to generate the identification signal on the sensor

- detecling the antibacterial fluid dispenser being acluated. By genaraling an identilicalion

signal each time the fluid dispenser is used, the system will record the number of times

| .'that a paricular individual, such as a doctor, nurse, or n'lherl heatll'i care worker

associated with lhe m-::bula network unit washed their hands usmg the antibacterial
dispenser thmughout the course of their shift. This snfc:-rmatmn may be mvaluable when

bullding a hygiene standards compliance profile for the individual. In this particularly

prefemed embadimem of lhe inventlﬂn, each emplcyae may be prov]dad with a portable

“antibacterial fluid dispenser that may clip an 1o thelr belt for e:-:ample and they may use

~ ihat dispenser tc dispense a small amount of antubactenal fluid onto their hands

2b

30

whenever necessary, according 1o protocol, which may be sel by he hnspital or
healthcare facility aulhnntles In this way, the staff membars will clean, accord:ng {o
protocol, their hands each tima thay have contact with a dufferant patient and therefor‘e

signilicantly reduce lhe chance of passing on the MRSA bug lo the other patients.
Furthermore, by having the mobile network unit transmitting the identification signal each
time the dispenser Is operated, it is possible o record the number of times a paricular
amployee or person obliged to use the system washed their hands and where they were
when they washedtheir hands which further facilitales monitoring of the amplnyées
hygiene standards t:cm;’aﬁance.
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In another embediment of the invenlion there is provided a system in which the
surveillance network further comprises a pluralily of fixed network units dispersed
throughout the medical facllily, each of the fixed network unils having a transceiver to
recelve identificalion signals from the mobile network units and transmit the identification
sighals onward to the moniloring unit. This is seen as a parlicularly useful
implementation of the system according ta the invention that will essentially allow for
lower powered devices and less complex devices to be used for ihe mobile network units
as their Identification signals may be relayed through the fixed nebwork units to the
monitoring unit. Furthermore, by arranging the syslem in this manner it is possible lo
g.uaran'iee monitoring coverage throughout the desired areas without worry of
interference or difficully in transmitting a signal from a particular area in the medical
facilily. '

In a further embodiment of the invention thare is provided a system in which each of the
fixed nelwork units further comprises means fo delermine the strenglh of the
identification slgnals received, for bnmrd transmission of 1he signal strength data to the
manitoring unit along with the relevant idenlification signal. Ideally, the processor has
means to determine the position of the mobile network unit from the identification signal
5tre'ng!;h: data received from one or more fixed network units. By incorporating the
sirength signai data, it is poﬁsmla to more accuralely determine the exact pc-siltnn of an

empluyee at the moment that the identification signa! ] tmnsmmed The strength of the

'srgnal alone will allow the mamwrmg unit 1o indicate the whamabauis of a mabile

network unit r&latwe the ﬁxed nelmrk davices. The monitoring unit may recewa sugnal
streangth data from two or more separata fixed network units and this wil! allow the
processor ta determine 1ha posilion of the maobile network unil at the time of transmtsssun"
of the identification sngna! by triangulaling the signal, The approximale posstmn of the

- mobile network unil may be determined by using the infermation from three separata '
 {ixed network units,

[n another embadfmeht of the invention there is provided a system in which the fixed
network units have maans to recelve an idemir cation signal from a maobile network unit

within a predetermmed radius of the fixed network unit, It is envisaged that the

predelamﬂned radius of the fixed network unit may be set at a 5 metre radius. In this
way, the fixed network units may be arranged in & cluster to ensure that the signal from a
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maobile network unit will be picked up from cne or more 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 mobile
network unils and the fixed network units form part of a wireless personal area network
(WPAN). By using the wireless natwork, the system is simple to install in practically any
installation and furthermore is scalable and adaptable to (he introduction of new
employees and or the introduciion of additional areas to be monitored, Preferably, lhe
WPAN is a ZigBee network. This is seen as a particulatly useful wireless natwork o use
that may be installed with the minimum of difficully in a relatively unobirusive manner, A
ZigBee nelwark is seen as particularly useful as the amount of information that must be
communicated for each inslance of the identilicalion information being sent is relatively
small compared wilh other systems. This is an advanlage for data monitoring and
reduces the compulational as well as the communication overhead of the entire system.
Secondly, the ZigBee nelwork uses ralatively little energy and it is possible to run a
device wilhoul having to change the baltery or carry out further maintenance for long
periods. Thirdly, the ZigBee network is relatively cost elficient ta install which may be

' pardicularly relevant in larga inslallalions and Tinally 'and most advanlageously, the
ZigBee network is seen as particularly useful in a medical enviranment.

In: a l’ur‘c"nar embodiment of the invenlion th&re IS pmwded a system in which the

' momtmnng unit has access to a floor plan layc:ul of the medical faculily and the mamtnnng

unit haﬁ means fo pint the location of the mobile network unit in the medical facility over
time: a& part af the hygiene standards oompliancl profile for the individual associated
with that mobile network unit. Preferably the identification signal data recewad by tha

" monitoring unit is time slamped. In this way, the location of the mebile network device
 may be plotted on the floor plan layout to show movement paltems and compare these

maovement pattarns wilth the hygiene slandards compliance patterns. in lhis way, areas
at particular risk may be idanﬂﬁed and furthermore, more precise positioning of the
mobile natwork units and accardingly the emplayees carrying ihe mobile network units
may be achieved. The position of an employee at a particular point in time that they
washed their hands or not as the case may be may be determmed in a more detailed
- manner which will allow for greater plotling of the exact behaviour of the employes.

Furthermore, the work praclices of individuals or groups of employees may be
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datermnined as well as their specific methods and these can be evalualed and altered if
necassary.

In one embodiment of the invention lhare is provided a system in which the mobile
netwark unit further comprises means to receive an identity code from a user and lhe
identification signal transmitled by the mobile network unit is generated using the identity
sode of the user. Preferably, the means to receive an idenlity code from a user further
comprises a card reader having means to read information from a data storage element
an an identity card provided by the user. Allemalively, lhe means to receive identily
eodes from a user further comprises a keypad having means 1o receive an idenlity code
input by the user an the keypad, In this way, the mabile network units may be built into a
disinfectant fluld dispenser or other device that may be issued 1o each employee as they
hegin their shift. The employee may enter their securily access pass thal may have a

chip or other memory device such as a magnelic strip associated therewilh into an

appropriate card reatler in the mobile network unit and the mobile netwark unil reads
their security card and sends a signal particular to that employee over lha wireless
natwork to the monitering unit. The security card and card reader are seen as very
simple and ‘cos."t' aﬁeatiyé-dmﬁces& lo incorporate in the invention.

’m ane embodiment of. tha invention there is provided a syslem in which the processor
has means to analyse the mmement pattems of one of an individual mﬂbile network unit

or a group of moblle natwork units. Praferablyri there is provided a systam in which the
monitoring unit has means tc analyse the movement pattems of one or more mobile
network units in a pamcu ar area of the ,.madml facility. In this way, the heallh service
may accurately measure lhe act‘ivity of lone employeas or groups of employaes and
srovide an analysis of the information retrieved to determine whether the employees are
carrymg out best pmct:ce or not. In this way, by analysing the movemant pattems, it is
easier to determing how an infection was spread or the typical wnrk pallems of partmu]ar
individuals in an area that will assist in {ietermmmg areas at the greatest rlsk This

facilitates risk managemant in the entire facility. Furlhermore, by having such a system,

the movement of the individuals in an entire department or ward may be monitored
simultanepusly and reports on individual staff or entire wards being generated io allow a
thorough anaiysis to be achiaved. In this way, it Is possible to draw. mmpansuns
between praclices in different wards in a hospital or even to draw compariscns belwaen
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the praclices of certain hospilals versus other hospitals. This may aliow decision on
funding and the like 1o be made dependent on certain hospitals adherence lo best work
practices as well as o dictale work and pay agreements of stalf in particular hospilals or

hospital wards.

Ideally, there is provided a system in which the monitering unit has means o generate
an alarm based on predelermined irregular usage pattarns of one or more mobile

network units,

In one embodiment of the invention there is provided a system in which the monitoring
unit has means lo compare the activity of a mobile nelwork unit in the medical facility
with a predetermined set of mobile netwark unit parameters and generate an alarm if lhe
activity of lhe mobile netwerk unit is oulside the predetermined set of mobile network unit
paramaters. In this way, if an employee is not washing their ha nds between paliants or il
they are deamed to be putting patients at risk due to their current work praclices, this
may be ideniified In a relatively simple and aulomatic manner and brought to the
attention of an operator, who may be an infection controller, who can determine what

 furlher course of action, if any, is to be taken. For example, it may be delermined that the

average number of times that a nurse has direct conlact with patients during a shift may

“be fifty ismes, in which case tha best practice may be for the nurse to wash thelr hands

ellhar usmg a pnrtable unit or other fixed sink unit fifty times par shift in higmy infecled

 areas. Ifitis found that a nurse operating In those areas is only washtng his or her hands
twanty limes a day or iass furlher invesligation into the work prmctrces of that individual

may be carried out.

N _énather embediment of the invention there is provided a system in which the

mu'n’itoring unit has means to generate a report based on the hygiene standards

- camphanoe profile of one or more mobile network units over a given penod of lime.

ldeally, the monitoring unit has means 1o lransm;l lhe report to @ remote stalion for
furlher analysis of the report. In this way, analysis of the report may be made by the
supervisors in a particular ward, For example, at the end of each shift, the supervisors
may be sent data relating to the hyglene standards compliance within their particular
area bf control and may act accordingly by rewarding those whe are operaling well wilhin
the mquimd' parameters and bringing shortcomings 10 the attention of others whose
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practices are insufficient, Furthermore, the managemant of a hospilal may also monilor
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 reguire more fraining or
disciplinary wamings if need be for repeated offenders,

In one embodiment of the invention there is provided a sysiem in which there are
provided a plurality of identification nelwork units, each of which is associaled wilh a
palient in a medical facility, the [denlification network umits having a transmitter fo
transmit a patient identifier stgnal to the monitoring unit and the monitoring unit having
means to plot the position of the patint in the medical facility over time. By having such
3 system, it is possible to more accurately delermine whether a particular paltient moved
from thelr bed at a certain lime and therefore possibly were not in the location that they
are normally assumed lo be i.e. lheir bed in a particular ward. Furthermare, patients
going for X-Rays, scans or other procedures in other parts of the hospital are menitored
and the conlacts of 'Endi.uid.uais in the X-ray depariment, for example, wilh them is also
carefully monilored if desired, This may be important to determine exactly the profile for
a patient that may have contracted a disease in a parlicular medical facility and the
heallh service may monitor the whereabouls of the patient at all times during'thairstay, .

and build a profile for that patient to carié'[u-lly determine the 'persannel' ihatfihey came

into mmac_&-'wﬁh. The'idﬂntiﬁcatim network unit-may be prbvided En.- a wrist band typa.
device or other simple device that may be carried by lhe palfent:a-st all -tim'as_thraughut
thelr stay. ' ' ' '

In ancther embodiment of the invenlion there is provided a method - of mnnitbﬁ'ng
hygiene standards mmpiﬁanﬁ:& by individuals in a medical facility, lhe medi‘cal faﬂlli,ty
having a surveillance network comprising a monitoring unit and a plurality of mebile
network units, each of the mcbtle natwork units having a transmitﬁwr far transmitting an
identification signal particulér to an Individual associated with the mobile nelwdrk'unit o
the monitoring unit, the monitoring unit having a processar, an accessible memoryand a
raceiver for receiving identification signals, the method comprising the steps ofi' '

the mobile natwork units transmitting idenlification signals particular to the
individual associated with the mobile network unit to the moniioring unit;
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{he monitoring unit storing the idenlification signals in accessible memory; and
the maonitoring 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 tha invantion there is provided a melhod In which the mabile
network units pariodically transmit an identilicalion signal to the manitoring urit, '

In one embodimeant of the invention there is provided a method in which the mobile

natwork units transmit an identification signal to the monitoring unit in response to lhe
actions of the individua! associated wilh that mobile network unit.

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

In a further embadiment of the invention there is provided a melhed in which the mobile
network unit transmils the identification signal to lhe mnhll_mﬁn.g unit on the mobile
natwork 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 wilh the identificalion

25

30

signal giving the position of the mnbtle network unit in the medical facliity,

In another enibodiment of the invention there is pmvided a melhod in which the
su:srvelllanw syster further comprises a pluralily of fixed network unils, the [dentification
signals ba,ing transmitied from 1he mobile network units to tha monitoring units through
ane or more fixed network units,

In a furthar embodiment of the invenlion there is provided a method in which two or mere
fixed network units receive the idenlification signal direclly from the mobile network unit,

pach of the fixed network unlts determineg the signal strenglh of the received
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identification signal and transmit the signal strength dala to the monitoring unit along
with the identification signal, the monitoring unit detarmining the position of the mobile
netwark unit in the medical fagility from the received signal strength data.

5 In one embadiment of lhe inverlion there is provided a method in which the step of
generating a hygiena standards compliance profile further comprises the monitoring umnit
plotling the location of the mobile natwork unit in the medical facility over time.

In another embediment of the invenlion there is provided a method in which the step of

10 generaling a hygiene standards compliance profile for each of the mabile network unit
users furlher comprises determining the number of times that the mobile nelwork unit
user washes 't.héir hands in 8 padicular time penad. '

In a further embodiment of the inventian there is provided a methed in which the method

15  further comprises lhe step of combining the hygiene standards compliance profile of a
pluralily of motile nﬂ:lwbrk unit users and generating hygiene slan-dards compliance
profiles for a group of users.

In one embodiment of the invention there is provided a rhet’n‘-oci in which the melhod
20 -ﬁ.srlhér comprises the ste;is of the moniloring unit comparing the aclivity of one or more
mobile nelwork uh‘it users with a predetermined set of maobile network unit paramaterﬂs'
and generating an alarm if the aclivily of the mobile network unit user |s nutsnde the
' -pmdetermmad set of mebile network unit parameters.

25  in another embodiment of the invenlion there is provided a mathc}d in which the inilial
step is mmed out of the mobifa nebwork unit recelwng an udsntliy cade provided by the

usar and the mobile network unit generatmg the identification signat based on the
identity code provided by the user,

30 In a further embodiment of the invention there is previded a method in which the
' pmcessor analyses the activity pattemns of one or more mobile network umts.

in one embodiment of the invention there is provided a method in which the processor
 analyses ihe activity palterns of one or more mabile network unils ina particular area.
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In another embodiment of the inventlon thare is provided a method in which the
processor generates an alarm on detecting irregular activity patterns of one or more

muobile natwork units.

In a further embodiment of the invention there is provided an anlibacterial fluid dispenser
comprising a fluid reservoir for antibacterial fluid, a charging inlet and a discharge outlet,
a dispensing mechanism co-operaling wilh the discharge outlet for dispensing a
predetermined amount of antibacterial fluid from the fluid reservoir on actuation by a

10 user, characterised in that the antibacterial fluid dispenser is furlther provided wilh a
transmitler for transmission of an identification signal rpart‘i'-cular lc an individual
assaociated with the antibacterial fluid dispenser 10 a remote mﬂniwring unit.

In one embodiment of the Invenlion there is provided an antibacterial fluid dispenser in
15  which the dispenser is provided with means to pericdically generale an idenlification
signal for transmission 1o the remote monitoring unit,

In anolher embodiment of the inventian there is provided an antibacterial fluid dispenser

~in which the dlspansar i5 pmwded with a sensor to detect actuation of the dispansing

20 mechanism and means 1o ganamw an |dentif”aatlon signal for tranﬁmlasmn o the remots
“manitaring unit on detecting acluation of iha dispensing mechanism.

In a further embodiment of the invention there is provided an anlibacterial fluid dispenser

~in which the dispenser is provided with a proximity sensor to detect the presence of a

25 hand washing facil_it??wi'lhin a predaterm'ined distance from the diﬁpenser'ahd means to

generate an idaﬁl'iﬁcaiibn signal for transmission to the remote monitoring unit on
datection of the hand washing facility.

In one ambodtmant of the invention there is provided an antibacterial fluid dispenser in
30  which the dispenser has means to modify the idenlification signai to indicate the cause
of the ganeration of the identification signal.

In another embadiment of the invenlion there is provided an antibactarial fluid d:spenser
in which the dispenser has means to receive an identily code from the individual
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associated with the dispenser and thereafter generale an identification signal particular
o the individual using that identity code.

in & furlher embodiment of the inventian thera is provided an antibaclerial fluid dispenser

5 in which the means to receive an identily code from the individual associated with the
dispenser further comprises a card reader having means 1o read information from a data
storage element-on an identity card provided by lhe user,

In one embodiment of the invention there is provided an antibactenal fluid dispenser in

10 which the means to receive an identity code from lhe individual associated with the
dispenser further comprises a keypad having means lo receive an idenlity code input by
the user on the keypad. '

Daotalled Description of the Invention

15
The invention will now ba more clearly understoad from the following description of some
embodiments thareof given by way of axample only with refarence to and as illusirated in
the acﬂompanyfng drawings (n which:-

20 Figure 1 is a diagrammatic representation of lhe system ammzng to the present
invantion; '

F'igure 2 is a diagrammalic representation of an altermalive ﬂmbad['h,ent of the
sysiem according 1o the present invention;

25 '
Figure 3 is a diagrammatic representation of a floor plan of a hospital ward in
whlcﬁ the system shown in Figure 2 is installed;

Figure 4 is a perspective view of one embodiment of a portable antibacterial fluid
30 dispenser Incorporating a mobile network umit;

Figure 5 is a perspeclive view of a hand basin unit incorporating a fixed network
unil; and ' '
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Figure G is a diagrammatic representation of a ZigBee nelwork that may be used
In accordance with the present invention.

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 a monitoring unit 3 and a plurality of mobile network
unils 7. The monitoring unit 3 further comprisas a processor 11, an accessible memory
13 and a recejver (not shown). Each of the mobile nelwork units 7 comprises a
transmilter (not shown) for transmitling an identificalion signal from the mobile network
unit 7 to the maonitaring unit 3,

In use, each of the mobile network units 7 transmits an idenlification signal from the
muobile network unit lo the monitoring unit 3. This identification signal may be a signal
pericdically lransmitted by the mobile network unit with the co-ordinates of the mohile
network unit in the medical facillly at that point in time or alternatively this identificalion
signal may e a signal indicaling that the individual associated with the mobile network
unit has carried out a hand washing procedure by actualing a sink unit {not shown), an

~antibacterial {luid dispenser {(not shown) or othar Such. device, In addition to the sighaﬂ

indicating that a hand washing procedure has been carried out, the SEQnal may also give

the w@MEnatas of the maobile network unit in the medical facility at the lime of the hand
* washing incident uccumng This will allow for a hygmne staﬂdards mmptianm orofile to

be genamtad far the individual. The hyg;ene standands compllance profile may simply be

that a pamcufar mdmdual has washed their hands o ceriam number of times in a
predetermined time permd or that they have washed h&ir hands every time that !hey

entered a particular reom or came into contact with a particular patient. The Information
conveyed will Jargely dapend on the complexity of the identification signal transmilted
and furlhermore will depent on the capability of the mobile. network unit itself e.g. GPS
capability, ‘

Referring to Figure 2 of the drawings there is shown an allemative embodimant of the
system according to lhe invantion in which Iika pars have been givan the same
raference numerals as before, mdxcated genemlly by ths mrerenca numeral 10,
comprising a maonitering unit 3, a [:blur'.ah’qnr of fixed network unils 5 and a piurﬁ!tty of
mobile network units 7. The monitoring unit 3, the plurality of fixed network units 5 and
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the plurality of mobile nelwork units 7 are connacted by way of a wireless communication
natwork, whose links @ provide a communicalions channel from the mobile naltwork unils
7 to the monitoring unit 3 via the fixed nelwork units 5. The monitoring unit 3 furthar
comprises a processor 11 and accessible memary 13. Each of the mobile natwork units
comprises a lransmilter {not shown) for fransmitting an identification signal from the
mobile natwork unit and each of the fixed unils comprises a transceiver (not shown)} for
recelving the identification signals and transmitting the idenlification signals over the
commiunication links 9 to the monitoring unit.

In use, a slaff member cares a mobile network unit on their person. This mobile
nefwork unit may or may not be formed as part of ancther device such as an
antibacterial fluid dispenser. The moblle network unit 7 periodically transmits an
identilication signal to the surrounding environment. This identificalion signal is picked
up by any fixed network unit & within a predetermined radius, in this case 5 metres, of
the mobile network unit. On receipt of the identification signal, the fixed network unils
that recelved the idenlification signal transmit that signal frem the fixed network unit to
ihe monituring unit 3 where the processor 11 determines the identily of the transmilling
mobile communication ‘unit and thereafter lags the information in memory 13 for

- subsequent analysis. The informatian Sent by the fi xed network umts further comprises
~signal strength data and when the orocassor receives the signal strenglh data along with

the idenlification data, the pmcassar may delermine the location of lhe moblle network

- um Therefore, the posilion of the muhule networic unit at that momant in time may be

datermmad In addition o penodacally transmutﬂng the udenluﬁcatson signal the mobile
monitoring unit also iransmits data in response to the actions of the user c:an*ying the
mobile network unit, For example, if ihe,mnbua network unit forms part of an antibacterial
Nuid dispenser used for washiﬁg. _'ihé member of staffs hands, the mobile netwerk unit
may be an-anged io transmi't 33 definitive identification sighal on the actuation of the
dispensmg rnachamsm indicating lhal the employee has washed their hands with
anbbamena! fluid in accardance with bast practice in the control of infectious diseases i
a hospilal environment. This act will be logged as a hand washing incident in the
monitoring unit memory 13 along with the identificalion signal data indicating the
particular emplayee and their location at that time. Similarly, the users action that causes .
the transmission of an Edentiiicai‘ian“-’SIgnai may be the user moving within a certain

 distance of a sink unit in a ward or by operating the sink unit and these will cause the
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identification signal to be transmitted. When actuated or when moving within a certain
distance of the sink unit, the sink unit sands out an identilicalion request which is
receivad by an employee’s mobile network unil which responds with its identiflier signal,
In this instance, the mobile nelwork unit will also be provided by a suitable transceiver or
a recaiver 1o receive such signals from the fixed network unit.

The identilication signal transmitted by the mobile nelwork unil is transmitted and
received by a plurality of fixed network units, in the embodiment shown, three fixed
natwork units 8 raceive the identilication signal, indicated in broken lines in Figure 1. In
this way, the position of the mobile nelwerk unit 7 may be quickly calculated/Iriangulated
on the monitoring unit processor 11 in a simple and efficiant manner wilh the minimum of

difficully. All of the dala is then logged by the monitoring unit which may subsequently

ganerate repceris based on the mebile network unit's position and usage paltems
gleanad from the identification dala and accordingly the siaff hygiene practices may be
carefuily monitored,

" Referring to Figure 3 of the drawings there is shown a diagrammalic representation of a

floor plan of a hospital ward in which the system according 10 the present invention may

‘be installed. The ward, indicated genemliy by the reference numeral 21, mmpnws a
'plura‘lnty of separate rooms 23a, 23b, 23¢ and 23d for patients, ea ch [GOm 233 231, 23c, '
~and 23d having a plurality of beds 26 for pattents and a sink unit 26 therein, There are
further prowded addlllﬂﬂal reoms 27a and 27b which may be used by the medical stalf

for other purposas such as a nurse's statnun pharmacy or rest area. A plurality of fixed

network units § are located in the ward each having means. to receive an identificalion

mgnal from a mobile network unit 7 aamad by a staff member {nnt shown). At least one

of the fixed network units Sa is positioned so that it may communicate with other fixed

network units (not shown) outside of that particular ward in order to establish a
communicatiens channel with the monitoring unit or so that it may communicate with the
rmonitoring unit (not shown) directly. '

In usae, a staff member such as a consultant may move from room to room visiting
different patients of theirs in beds in each of the rooms 23&, 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 identification signals which are picked up by the fixed
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network units 5 througheout the ward 21 and the identilication signals are relayed (o the
monitoring unit {not shown) detailing the position of the consullant 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 28, Furtharmore, if the mobile network unit 7 is part of an antibactenal fluid
dispenser (not shown), each time the consultant cperates lhe dfspehsing mechanism of
lhe dispenser to dispense some antibacterial fluid to wash their hands, the mobile
network unit will transmit an identification signal lo indicate that they have washed their
hands in a parlicular [ncation at a particular time. All of this informalion is logged in the
memory of the monitoring unit for subsequent analysis, Instead of the consultant coming
into the vicinity of the sink unit 26, the consultant may in fact have to operate the sink
unit in order for an idenlification signal to be sent,

Ideally, there may be a small difference between the identification signal fransmilted by
the maobile network unit on actuation of the dispenser and the identification signal that is.
pericdically iransmltted by the mobile netwark unit to clearly dislinguash between the two

signals and recard 1he dispensing action as such. Similarly, the identification signal

. transmitted on the mobile network unit ceming inlo prnmmlly with or actualing a sink unil
may be the same as ihe Identifi cation signai sent on the dispenser belng acluated to

|danhfy SImpiy‘ a hand washmg inmdant OF may be marginally dlffemnt ta the slgnal fo
record this as a se parat;e;mant in its own nght for racord al purpo seg

In doing their rounds and Qaing arﬁu'nd the various raoms 23a. 23b 23¢ and 23dinthe

ward, the consultant may knewmgly or unknowmgly come in to mntaci with an mdwiduai

infected Wﬁlh tha MRS»& bug in room 23a, for example, The consullant’s presence In the
room will have b&an logged and if they spend a cerlain pencd of time at the bedside of
an m-:lwidual their presence in that location wall have been [ogged The hospital will a!su
be able ta datermiﬂe what patient (s slaying in that bed and whether or not thay are an
Infection nsk If the consultant then washes thmr hands using a portable antibacterial
fluld dispensar incorporating the mobile network unit, this act will be transmitted as part
of an Idantnﬁcaliun signal and this in tumn will be logged in memory also. Altamaliue1y, if
the consullant goes to a sink unit 26 in a room and washes his or her hands, this wil be
logged automatical.ly; Similarly, if the consultant moves from reom 1o room, the system
can idenlify when the consultant has washed their hands and whether or 'nol 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 allernalively, groups or wards that fall below acceptable
standards may be alerted 10 the fact te allow them improve their praclice.

It is envisaged that the patients (not shown} may also be provided with an 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 location for the patiénis at a
given lime and enable for a greater degree of cerlainly that the patient was in a
particular location where they made contact with a parlicular individual such as a
consultant doing their rounds. The identification network units would not tharafore have
any requiremant to register hand washing incidents but rather could simply be used to
emit & location idenlifier periodically sa 1hat there wheareabouts may be detected. The
identification natwork unit may itself be formed as part of a wristband or similar device
already commonly wom by palients to minimise lhe inconvenience and difficulty in
implemenling lhe new procedures.

Referring to Figure 4 of the drawings there is shown a portable antibacterial fluid
dispenser 31 incorporating a mabile netwerk unit 3. The antibacterial fluid diépensar 31
comprises a fluid reservolr 33 containing the antibacterial fluid, having a discharge outlet

- {not shown) and a dispensing mechanism 35 for dispensing a predatan“n'lﬁéd amount of

fluid from the fluid reservoir 33 thraugh the discharge outlet. Preferably, the discharging
mechanism 'is a spréy nozzle such as th'f:.-sa typicatly found on- perfume botlles and the
1lka lthat pravides a relatively dispersad and fine mist of fluid from ihe reservoir but this is
not essential and is largely demndent on the consistency of the antibacterial fluid, The
anhbactanal fluig dlspenser further cumpnsas a card teader 37 for receiving a security
identity card 39 uf a staﬂ' member and readmg unique 1dem|ﬂer data relating o that staff 3
membar from a. msmmy ch (nat shovm) on the sacurity u:ianmy card, The card reader
37 co-aperales with the transmitter (not shewn) of the mobile network unit to allow the
mobile neiumrkwit tranémit an identilication signal parﬂajlar ta ihe owner of the Schﬁty
identity card. In the embadument shown, ihe pmtama antibacterial fluid dispenser 31 |
essenﬂaliy comprises a c:asmg wilh a suitable dispensing mechanism that receives a
refill cartridge 38 of antibacterial fluid in the reservoir and at least pontion 38 of the
portable antibacterial fluid dispenser 31 reservoir is in fact transparent to allow the user



CA 02641725 2008-08-07

WO 2007/090470 PCT/EP2006/062895

10

15

20

25

30

- 20 -

o see the quantily of fluid left in the refill carlridge. The portable anlibacterial fluid
dispenser is provided with means 40 to attach the dispenser (o a bell of a staff member's
clothing.

Referring to Figure § of lhe 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 therein, a water supply 43 and a sensor 45 1o determine
when the soap dispenser is in use, The sensor may or may not be an integral part of the
soap difspEﬁSer. The sensor shown is an infra red cell that determines when an individuat
is using the soap dispenser. Alternatively, any ong of a number of sensars could be used
as would be undersiood by lhe person skilled in the arl. When the sensor detecls that
ihe soap dispenser is being used, a check is made to see if there is a mobile network
unil in the vicinity of the sink unit 28 and if so it is determined that the mobile network
device holder is using the soap dispenser 41 and lhay are logged as having washed
their hands, Altematively, if no mobila network davice is detecled it is assumed that a
visitor is using the soap dispenser and this may be logged elsewhere or discarded. Il is

envisaged that the sensor 45 may in fact be a fixed nelwork unit 5 and if the signal

sirangth remwed by the fi xed network unit 5 exceeds a predetermined threshold
1nd|aatmg the presencea of a mobile network unit very hearby, the owner of that mubila'
network um‘t 7 is using lhe sink. unit 25 Furthermare, in lhis instanm lhe fixed nalwork
unit 5 may be arranged internal the sr:-ap dispenser 44 in 8 compact anangement aut of

- harms Way.

Referring to Figure 6 of the drawings, there is shown a ZigBee netwark mnﬁgwaimn
indicated genarakly by the referance numeral 51 that may be used in accordance wilh
the mventmn It is envisaged that a wireless personal area network (WPAN} is
parﬂculaﬁy sultable for use wilh the present invention and that the Zigaee architecture in
particular is an extremely uselul configuration to use due to the low amount of data that
must be transferred bmwaan the network units and the low power usage and signal
s{'mngth that must be used. All of these will facilitate a system that requires low
matntenanca and that furthermore will not have a tendency to mtarfem wilh external

‘medical manzmring equipment and the like, The ZigBee network comprises a gateway

node 53 whir:.h communicates directly with the monitoring unit {not shown), in this case &
management information system of the hospital, a plurality of stalic network nodes 55
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and a plurality of mabile network nodes 67, The static network nodes 55 will typically
comprise lha room sensars that collate information from mobile nodes and transmit the
dala onwards lo the monitoring unit via lhe gateway node 53. The mobile nodes on lhe
othier hand will typically comprise lhe staffl identificalion cards and lhe dispenser chips
that transmit usage infermation relaling lo a particular user from the mobile network node
to the monitoring unil via the fixed nelwork nodes 55 and the galeway node 53,

It is envisaged that the manitaring unit 3 will be able 1o provide a statistical analysis of
lhe movement of staff members throughout the monilored areas. If need be, the
maonitoring unit may ganerate various reporis for managemeant or for lhe health authority

o allow them determine the effeclhiveness and also to determine the adherence 1o the

clean hands policy. For example, the reporis may deilermine that the stalf in the
maternily 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
‘ca‘rmnges to praclice in the oncology department or allernatively, they may seek to

determine is there a particular reason why there are less instances of hand washing in
the cnr:coiagy depaﬂmant It may be the case that there are simply less staff or patients
or that the cﬁnlact instances are far lower in certain wards than others, Funhannore, the
reparts will allow ihe hnspatal or heallh aulhamy, on a patient contracting the MRSA bug. ,
under their care to determme whether or not a member of their staff is poienhaliy"

e gppnmb[e through negligent acts and poor hygiene standa rds for the patient getting the

infection. Furthen‘nare, if accusailcms are made agalnst 2 pamcular member of slaff,
checks of the reporls may be made to determine the level of hygiene cara laken by an

individual particularly when handling that patient.

Finally, it is lurlher enviaaged‘that the system and melhed according to thé'ihveniiﬂn} .
could be carried out using a variety of dlsparala equipment other than the equipment )

describad above. For example, the mobile network unit may be incorporated into a
dispensing mechanism as shown or into another construction of dispensing mechanism.
The 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
awn individual identity card 1o identify them as the individual using a particular mabile
network device. Allernatively, the mabils network unit may be independent of any
dispansing device and may be incorporated into the clothing 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
tagaed with a mobila network unit using the system to keep track of the equipment as it
moves through the hospital from ward to ward. This will allow tracking of the equipment
as well as maonitoring potential sources of infeclion from equipment.

it will be understoed that the present system is aimed at providing a more accurate and
comprehensive monitoring method and sysiem that will enable the hospital managemant
to monitor the hygiene practices of the staff, idenlify deficiencies in those praclices,
idenlify parlicular offenders or teams of ﬂffender& identify potenlial problem areas,
provide accountabllity and alse a degree of u:ertamty as 1o the origin of a particular
infeclion and therefore to run a more comprehensively managed haspttai that will be
able to Increase the levels of funding received due to improved work practices and
furthiermore, raduce insurance premiums by providing a safer environment.

It will be further undarstoed that throughout this specificalion, vanous references have
been made to siaff and empleyaes when refering to the specific exésmple. of a system
incorperated in a’hospital. It will be undersiood that this terminolegy has been used for
illustrative purpeses only and that the staff or employee may in fact not be snmémne

directly employed by the hcspltai such as a consullant of the ke. The term stalf and

gmpioyee are deemad tn mmrpamta nurses, doctors, surgeons, mnaullams. other
Indwiduala and even m&mb&m of the public entering the medlcal fac%lity that may be
requzred o use the sysiem. Furthermore, ihe term ant;baclenal has been used
throughwut to dascnba cleaning agents but it will be understood ihat the term in fact
ancompasaes all appmvad ¢leaning agents as spec:r et by 1he hospna! of health
authorities that are deemed suitable m pmmni the spread of the infectious diseases

- gancerned.

Throughout this spes:iﬁc-a_lian. tha terms medical facility and-:. hospital have been used

throughout. It will however be understaod that essentially any healthcare facllity, whether

it is a hospital, nursing home, day care centre, is intended to be covered under the

“scope of this éppiicati'nn and it is not simply limited to hosgilals. Furlharmore, the term

medical facllity, hospita'ls and patients are not limited to facllities for humans and it is
envisaged that tha same measures may be used throughout veterinary surgaries and
oth%ar'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 extensively throughout the specification, it is
clear thal the invention is not solely limited 10 a system for monitering and cantrolling the
spread of MRSA but is in fact suitable for monitoring and controlling the spread of similar

types of infections in general, which may be broadly termed under the haading mulli

resistant acquired infection. Furlhermore, the invention is in fact deemed suilable for
monitoring and assisting in the control of the vast majority of infections that are
transmitted and preventable in the manner described in lhe specification, It will be
understoeod that allhough the invention has been described in terms of ZigBee, other
different commuricalion systems and olher wireless and partially wired systems could
equally well be used within the scope of lha invention and this application is nat limited
solely 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 deamed totally interchangeable
and should be afforded the widest possible inlerpretalion.

“The invention is in ne way limited to tha emb-adim‘a.ms hereinbefore described but may

be varied in bolh canstruction and detail within the scope of the daima,
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CLAIMS

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 networks 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 ZigBee
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.

A system as claimed in claim 1 in which the mobile network units have

means to periodically generate an identification signal for transmission.

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.

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

formed as part of an antibacterial fluid dispenser.

A system as claimed in claim 4 in which the antibacterial fluid dispenser
further comprises a sensor to detect actuation of the antibacterial fluid
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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.

A system as claimed in claims 1 to 5 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.

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.

A system as claimed in claims 1 to 7 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.

A system as claimed in claim 8 in which the predetermined radius of the

fixed network unit is set at a 5 metre radius.

A system as claimed in claims 1 to 9 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.

A system as claimed in claims 1 to 10 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.
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A system as claimed in clam 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.

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.

A system as claimed in claims 1 to 13 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.

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.

A system as claimed in claim 14 or 15 in which the monitoring unit has
means to generate an alarm based on predetermined irregular usage

patterns of one or more mobile network units.

A system as claimed in claims 1 to 16 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.

A system as claimed in claims 1 to 17 in which the monitoring unit has
means to generate a report based on the hygiene standards compliance
profile of one or more mobile network units over a given period of time.

A system as claimed in claim 18 in which the monitoring unit has means

to transmit the report to a remote station for further analysis of the report.
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A system as claimed In claims 1 to 19 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.

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 survelllance 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 ZigBee 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 ZigBee WPAN:;

the monitoring unit storing the identification signals in accessible
memory; and

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.
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A method as claimed in claim 21 in which the mobile network units
periodically transmit an identification signal to the monitoring unit.

A method as claimed in claim 21 or 22 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.

A method as claimed in claim 23 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.

A method as claimed in claim 23 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.

A method as claimed in any of claims 21 to 25 in which the mobile
network units transmit position data to the monitoring unit along with the
identification signal giving the position of the mobile network unit in the

facility.

A method as claimed in any of claims 21 to 26 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.

A method as claimed in claim 26 or 27 in which the step of generating a
hygiene standards compliance profile further comprises the monitoring
unit plotting the location of the mobile network unit in the facility over time.
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A method as claimed in any of claims 21 to 28 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.

A method as clamed in any of claims 21 to 29 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.

A method as claimed in any of claims 21 to 30 in which the method further
comprises the steps of the monitoring unit comparing the activity of one or
more mobile network unit users with a predetermined set of mobile
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.

A method as claimed In any of claims 21 to 31 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.

A method as claimed in any of claims 21 to 32 in which the processor

analyses the activity patterns of one or more mobile network units.

A method as claimed in claim 33 in which the processor analyses the

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

A method as claimed in claim 33 or 34 in which the processor generates

an alarm on detecting irregular activity patterns of one or more mobile
network units.
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A portable antibacterial fluid dispenser incorporating a mobile network unit
of a ZigBee WPAN, the portable antibacterial fluid dispenser comprising a
fluid reservoir for antibacterial fluid, 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 is further provided with a transmitter for transmission of an
identification signal particular to an individual associated with the

antibacterial fluid dispenser to a remote monitoring unit.

A portable antibacterial fluid dispenser as claimed in claim 36 in which the
dispenser is provided with means to periodically generate an identification

signal for transmission to the remote monitoring unit.

A portable antibacterial fluid dispenser as claimed in claim 36 or 37 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.

A portable antibacterial fluid dispenser as claimed in any of claims 36 to
38 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.

A portable antibacterial fluid dispenser as claimed in any of claims 37 to
39 in which the dispenser has means to modify the identification signal to

indicate the cause of the generation of the identification signal.

A portable antibacterial fluid dispenser as claimed in any of claims 36 to
40 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.
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42. A portable antibacterial fluid dispenser as claimed in claim 41 in which the
means to receive an identity code from the individual associated with the
dispenser further comprises a card reader having means to read
iInformation from a data storage element on an identity card provided by

the user.

43. A portable antibacterial fluid dispenser as claimed in claim 41 in which the
means to receive an identity code from the individual associated with the
dispenser further comprises a keypad having means to receive an identity
code input by the user on the keypad.
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