;e3ew?t::; <L<>6>T?MyDa iJr ; ~y;7 ~0 ~r ., Ls,~~.. WO 01/82772) ( N3V 2009
PCT/ St8b1/894875 Apparatus and Method for Measurement gicrxdidlggRt er of Body

'Fluid 5 FIELD OF | NVE sndvention rel ates to an apparatus and

met hod for neasurenen?@“h@“ﬂ“ﬁﬂ“wm of at |east one paraneter of body fluid
in a patient. In parti ) IS invention 10 relates to an apparatus and
nmet hod capabl e of carryi ng'8* neasurement and display of urine in a
patient. BACKGROUND OF THE | NVENTI ON 15 Monitoring of various physi ol ogi cal
par aret er s Apparatuseard Matlod foodeaswcement of aParameter afdBodyi d i nput
and out put neasurenents are essential for treatnent of patients in

I ntensive care units in hospitals. UF““Uioutput vol unme neasurenent is one
of the main forms of fluid output and is a very critical paraneter used in
the calculation of fluid balance for a patient. Traditionally, 20 urine

out pug is neasured nmanual ly using urine collection bags connected to
patients via a catheter. Urine volune is recorded manual ly by nursing staff
at fixed i nFEELMBIQF INMBNTI®Nadvent of conputerized clinical information
systens ("CIS") in the intensive care units and operating theatres of
hospital s, electronic neasurenents of various physiol ogi cal paraneters and
fluid i nput TRIBAn@MtiBH treldfes g vl aPPazﬁmg afid $8éthédfor meashifenddat and disprasur e
urine output volunme electronically without significantly increasing the
cost of neasltdpeshone paispetasPitbedy fhid in o patientr In Panicyldy, thisinyentiong r eal

vai 1Bbre ety §hn pias R fBtoot Bofe s colboy SRC RbabbdFenrl®™ ' 7 1Y

referred todplaydf ufiné @y Spatieiake use of custom made col |l ection containers
so as to be conpatible with the CI S systens and ot her associ ated technol ogy
used for these systens. These custom nmade containers are pug

. i al ~0. ZauoBARHRER FUNDLO FPPHBIRVENTHORUC ~Seaj ~n aua ~uyel naj ea

“ial ~oxluoa oxorw a olul ~t;qg auun aql ~0 au~rann aqi ~o indur 1l=~r~rp aqi
~uy~ndm “indul 0 1>;1j~tp n uuo~ of se os |> u~rs ~E~r~rp a of j~u~rs ~oj>;

uE aqa ~uyappoa .l nu ~Qh; u~ . ue wxp3 oa St; 0S ~ng auun at-~i ~aaj | oa
oy~ 38poq apfonitgringof yarious. phisialeial Papameiers- auctas i pate. QIR ot -

~uraaat ~0a pressure, temperature and fluid input and output measurements are essential for

treatment of patients in intensive care units in hospitals. Urine output volume
measurement is one of the main forms of fluid output and is a very critical
parameter used in the calculation of fluid balance for a patient. Traditionally,
20 urine output is measured manually using urine collection bags connected to
patients via a catheter. Urine volume is recorded manually by nursing staff at
fixed intervals. With the advent of computerized clinical information systems
(“CIS”) in the intensive care units and operating theatres of hospitals, electronic
measurements of various physiological parameters and fluid input and output
25 have become essential. To be able (o measure urine output volume electronically
without significantly increasing the cost of measurement (compared to traditional

urine bags) has been a real challenge for those in the medical field.

At the present time, commercially available electronic urine volume
30 measurement units (hereinafier referred to as “urimeters”) make use of custom-
made collection containers so as to be compatible with the CIS systems and other

associated technology used for these systems. These custom-made containers are
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a di spl ay rmﬂ;slﬁ voTuxabcaahldthertdaelreae{)me{ew tﬁ}ﬁﬁsmgmhaﬁasuﬁdee;onbaﬁnof
providing a portable power source to power tthe nicro controller.

Typi cal |y, hags 1h®99¢m§}nga0$ttoe£su@ anapparatusds bep to @ naingnwwt anti al |y upri ght
position and conprises a | ockable entry neans to prevent unauthorised

access to t ally, the at |east one paraneter includes
the esentwmﬁzfytt&gl?!ﬁq%ﬁﬁéﬁand flowrate of the body fl uids.

Typ| IIy he housing_conprises a novable nay or a cassette hol der devi ce.
15 Typi cal |‘§Pa°P<Pr danes With awsbaspeeiofitbistineentienohareds peevidest an #paratisvent i on,

further congg 'n§&§u11enf'enf ?)?808 fﬁl g %%éisrggxgsg F?eéagﬂﬁsﬂ%éeé%&en @%&% d at

| east one paraneter

contr ol | er . holgei foalthy urmlaecomettmmwg:w dieb@oriio® et;h@nmcﬂadmmﬁem;f this

i nvention f rtlher 0 conprises the step of transferring data regarding

cal cul at ed PSH'anandpthes monitopag feafgeht e conput eri sed system for nonitoring,
| oggeg and recording of the paraneters associated with the patient.

Typi cal |y, the nmet hod further conprises the step of providing a fail-safe
means, 25 wiiiashorgianee mtlhkvesemmd aspeonef thisl iavertions thepe jsrpoeded agngtlrdanet er s

e e kRS RLt S AR kb g e BB A b b0 20
catheterised patient comprising the steps of:
- attaching a urine bag within a housing to a discharge tube which is in
25 fluid communication with the patient,
- collecting the body fluid from the patient in the urine bag,
- weighing the body fluid collected in the urine bag so as to form an
analog signal,
- converting the analog signal to a digital signal so as to form a digital
30 input,
- inputting the digital input of the weight of the urine bag into a micro
controller,

- calculating the at least one parameter in the micro controller; and

A}



O In accordance with a third aspect of this invention, there is p?o%i'gp,d“j*
n apparatus for neasuring and di splaying at | east one paraneter o ody -
| ui d wooeiurzer by a cat heterised patient conprising: - BCHSeMMPYe hose in
| uid communi cation with the patient, Z ~ ~~a~ ~~, ,. ~i~~ WD 111182772
CT/ S&01/ 00075 a - a urine bag for c®llecting the body fluid fromthe

atient and which is_ suspended within a housing, -. neans for weighing the
$body fluid i the urﬁi‘ﬁéag‘ﬁé}%ﬂtvtﬁﬁteﬁeﬂr%ﬁtﬂ%@%‘Flg‘?%mﬁaﬂb an anal og
signal, - neans for converting the analog signal to a digital signal so as
to forma digital input, - neans for inputting the digital input of the

wei ght of th&yproaly, thagnéthod ferther omprisas thal step of promiding o portabl¢ powert i ng
the at |east one paraneter i.n the njcro controller; 10 and - neans for

di spl ayi ng tﬁ@“%g‘hﬁ’?%ﬂtg‘f rq“érgs‘:tongﬁherpar ameter on a display neans.

Typi calg y, the apparatus according to the third aspect of this invention
further 15 conprises a portable power source. Typically, the housing of the
appar at us naiTypidaly, thh bousingymaintains theauringisagznta substentigdlyl uprighppesitiemn and

conprises a |ockable entyr ans, to prevent unaut hori. acce to.the

i me bag. 200 BRearRA ofkabia By hehe R IR IROH S R BES B afine
flowrate, etyagof the body fluid. Typically, the apparatus according to a
third aspect o? this invention further 25 conprises a nmeans for activating
an alarmif the calculated at |east one paraneter falls outside preset

val ueslGt or edypicalliiethei at deast one ipetdmester inghides the present vabpne.dotad vabwer di ng
to the third a C f s knyention further conprises a neans for
transferring a&i?&“}r@geaorfhﬁﬁéo%%ﬁgﬁ%at ed paraneter values to 30 a renote
conput eri sed system for nonitoring, |ogging and recording of the paraneters
associated with the patient. WO 01/82772 PCT/ SGOL/ 00075 Typically, the
appar at us fur']f)ﬁ’é‘rauéfdﬁﬁﬂlpgﬁgg gomprisessamevaa fray onaicasseds Bolder deviceqi cr o
controller to stop processing parameters when the | ockable entry nmeans is
di sturbed. $ Typically) the apparatus conprises a housing, which further
conprikes a ribypidally, theaypethod accadey toetheodedend typeet o this énventioncimthdance
with a fourth aspect of this invention, there i royi ded a net hod

i comprises the step of activating an alarm 1? the caﬁcxﬁatec\{ at feast one parameter

5 falls outside preset values stored in the micro controller.

Typically, the method according to the second aspect of this invention further
20 comprises the step of transferring data regarding calculated parameter values to a
remote computerised system for monitoring, logging and recording of the

parameters associated with the patient.

Typically, the method further comprises the step of providing a fail-safe means,
25 which alerts the micro controller to stop processing parameters when the lockable

entry means is disturbed.

Typically, in the method and apparatus of this invention the body fluid is urine.

30 In accordance with a third aspect of this invention, there is provided an apparatus

]
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for measuring and displaying at least one parameter of body fluid produced by a
catheterised patient comprising:

- a discharge hose in fluid communication with the patient,




of nmeasuring and displaying at | east one paraneter of urine pr Odufid\@y’ qq[g.
O catheterised patient conprising: - attaching a urine bag within NodsiH
havi ng @é)l[(ﬁ@kabl e entry neans to a discharge tube which is in i

fluid
A7%i th the patient, - suspending the urine bBgTPHOYEE™housi ng

conmuni
such that the urine bag hangs freely, I S - collecting the urine fromthe
patient in the urine bag, - weighingthe urine bag with a wei ghing nmeans

whi ch conprises a neasuring sensor which produces an anal og signal, -

converting the anapagingibgadr cellectingdhe dpdy iflgidafrom. therpatient arg whichdisgi t al

signal into g me%hgdglgt%{ghl er._so as to calculate at 20 | east one paraneter
[

of the uri ne,s’u-Sp provi di ng O NE - saf e means which alerts the mcro

control |l er to stopmeansfs Weighing daBider it thel dihel bagkamld! vehiel iy gapabigns i s
opened, and - displaying the required at | east one paraneter of the urine
on a di spl ay HdamRingas apglogsigdrbiance with a fifth aspect of this invention,
there is provided r : rd: :SPL:ayl (P one
paranet§er of urineﬂgﬁgﬁﬁgggﬁﬁlégghgﬁgﬁg%l@é%[;gtd?éé%?&%%%%itﬁgfsﬁr?sneans
for attachi ngigitalinpie, bag wi thin a housi ng having a | ockable entry 34 neans
to a discharge tube which is in fluid communication with the patient, -
means for suspendi A§aRhIor innutidng,thg digital papus of theryeighicof the aring Rag I Ae bag
hangs freely, mlero cotffdiefl! 82772 6 2 0 ~ h ~' Z PCT/ S@1/00075 - neans for

collecting the urine frdmthe patient in the urine bag, - neans for

wei ghi ng the -uri nenizags fartdalcalatimgghe agleastane painmdtercinntheimsies eontdsyr i ng

sensor ahi ch produces an anal og signal, - neans for converting the anal og

signal to a ital signal, 5 - means for inputting the digital signal into

a mcro controller ng@nafor @ispiaying! BE FeqlirddCASkas? Whe A ATBELon S dispRyuUr i ne,
means.

Typically, the apparatus according to the third aspect of this invention further

15 comprises a portable power source.

Typically, the housing of the apparatus maintains the urine bag in a substantially
upright position and comprises a lockable entry means to prevent unauthorised
access to the urine bag.

20

Typically, the at least one parameter includes the volume, flow rate, etc of the
body fluid.

Typically, the apparatus according to a third aspect of this invention further
25 comprises a means for activating an alarm if the calculated at least one parameter

falls outside preset values stored in the micro controller.

Typically, the apparatus according to the third aspect of this invention further
comprises a means for transferring data regarding calculated parameter values to
30 a remote computerised system for monitoring, logging and recording of the

parameters associated with the patient.



nmeans for providing a fail-safe means which alerts the mcro contr IIer '”
to S rocessing paranmeters when the |ockable entr open ,,A

(EMESE ? di splaying the required at | east one parlyq’ﬁ?@&%’f’%t he uri ne on 7"'
a 10 di splay neans. Typically) the measurenent in the apparatus is carried

out using a wei ghing neans such a5 a load cell that weighs the urine bag
with the 'g;k[e‘nng t ehed Liert Q,llcume by the
mcro contr |y and deytpsetggﬁrl%s ar erg%l sp alyge]ﬂl Qgﬁéaggf rz)lnt pgnéell l'i quid

crystal dimpraygontedles to Stppipeadeksing parageters whien ake ockaspiehtly mameg}s ver is
able to sgii tt{’e3 interval of neasurenent, depending on the requirenent of
each pati it flis is achi eved by 20 a t|m'ng means which typically forns
part of the apparatus and nmethod of this invention. Typically, the
apparatus is al so capabl e of displaying paraneters such as current vol une
and Sunul aTy'pi@ltyothmrmpmats canpeisenalhodsing, whichfophentdmprisdse mpyeblat us 25
cal cul ates_the ur rat e, based on the vol une neasurenents. Typically,
the user dF3Yc Y& S?thre ?AgBWpse%}g to set the parameters for an alarm
warning in case of high or low flaw rates. For exanple, when the patient's
urine flowrate falls outside the high-low range pre-set by the user, the
uni t gi vesineasceulaneriwithe fnrh\aspessjof dhiarnyention, there er@vnéngm@hwche doctors

t t t d, b._: k't, o: 2 0 Nt7
© cou o 6 Rl S0, aRpld Rl RSY 8% stz ef HeoptodicddBha i S o ni
V\,hlp(h IS mwcl?anéht[@@mbﬁbﬂng unit with a battery back up. Typically, the

battery is internally charged when the unit is pl ug%{d to mains alternating
current (A C.) 8tiggh l%asnwbag:mthwahwmaﬂmwmc abje capparegne® 3 s a
cassette-t [ ed and built in such
a way that&?ﬁ\gpﬁrﬁﬁée@g& l%?? %1&)& mé‘ﬁ‘g gﬁgh&gccur ate wei ght
measur emerkt by tshspehding theluhnehagnﬁathbmpumhg suehsslﬁzttttbe tuyipe Haglithaps al so
prevents & fluctuations in the measurenments that may arise fromthe urine
bag swi ngi éﬂ&url ng transportation or any ot her accidental 10 di sturbance
of {he equi prrentcogyctg;?ltﬂg & f}GmttBé? ﬁrﬁ@%ﬂng pagsSubstantially upright
position. Typically, front pane spl ay means~of the apparatus or unit
is angled to fa(wdlghmgdhcan'hwr b@lmtlvmweu@ung ra¢dns dwbjshayendppsesaaet er s and
al arm nessages to 15 r ang regivers en t he apparatus or unit is
hERangn

pl aced on %S“ﬂngﬁfnsﬁ’t} 318855% Typically, the urine bag
hol der is able tcgna@-ﬁﬁgrmE%b@gas,gMadﬁ, ¥ aigitef siggll, st andard comrercially

avai |l abl e urine bags and hol ding hooks are adj ustable to suit 20 different
si zed bags- inputting the digital sngnal into a micro controller so as to calculate at
20 least one parameter of the urine,
- providing a fail-safe means which alerts the micro controller to stop
processing parameters when the lockable entry means is opened, and

- displaying the required at least one parameter of the urine on a display

means.
25
In accordance with a fifth aspect of this invention, there is provided an apparatus
for measuring and displaying at least one parameter of urine produced by a
catheterised patient comprising:
- means for attaching a urine bag within a housing having a lockable entry
30 means to a discharge tube which is in fluid communication with the patient,

- means for suspending the urine bag in the housing such that the urine bag

hangs freely,




Typically, the apparatus is equipped with features to pronpt tae ;@e\; f a
systematic step-by-step procedure to detach the bag or to enpt Q a. vV 200
cont entywwoQf/sb#¢ bag, so that neasurenent can be suspendegicggdyfifgided when
ready. This 25 avoids any | oss of neasurenent data during suc% | NSt ances.
Typically, all the neasured and cal c%l ated paranmeters (current urine

vol unme, cumul ative volune, flow rate) and other relevant information such
as date of neasurenmains for eatleofingré@anine fiomi thendhtiahtinithe nfine bag,i on can be
digitally 30 transferred_to an ,rerrgte com%uterlﬁed system such as Cl S used
in the hospital. meany fgr yeighing the \ysng) bag 7yyshgap Mg dReaNst Whiehor
Draw ngs PCT/ SG0pHIANReliie LEnsBRWvRA prbdiceOaiahoflizati, bed, by vay of
exanple only, w reference"to the acconpanyi ng draw ngs, which are

i ncor por at ed i-nt o amdarsdos¢anvettmgahe analog$ighdldo dakigitdl gigneh of t he

i nvention. The drawi ngs ser.ve nere tQ (llusirate 5.enbodi ts of the

i nventi eh and “shoul 'c’j‘e%l?[ P%é“%“d ‘s‘gd@/é‘iﬁ‘% S}E“ﬁ\t f'}%ﬂga Pﬂgos%%g)?@f P to

i nvention. Figajcuiafe & 184sP6ie sHrageRPbOMe uligelr i ne bag and el ectri cal
conponent s of ?ﬁg aappar gt us Tn accordance with a first enbodi ment of this
i nvention; 10 -Fi g. 2meas fospmviding\a Eiksafe imeans whichi akerts the miprer cantioHento t he
initialization steps of the apparatu s shown in Figure 1: Fi 2(b) is a
flow chart il @E@)[mggqs.ﬁlagipﬁram?? S g'leﬁiﬁfca]f’ﬂéabi‘?@wwa%fé 08%%?538915 and 15
net hod of this invepfch@¥for E{;&\S’E}ayﬁ{gahe réyuited aPWastdetpatdrhetsit 6©the Rigint b8 a _
operation of the apparatus en the urine bag is drained and transported in
accor datte wi tdisplaysmedsd enbodi nent of this invention, 20 Fig. 3(b) is a
flow chart illustrating the operation of the apparatus when the urine bag
is drained and transported in accordance with a third enbodi nent of the

invention; and 25 Fig. 4 is a perspective view of a housing of an appar at us

in accordance with _a fourth enbodi ment of this_ invention. | ..
Typically, the measurement in the apparatus is carried out using a weighing

means such as a load cell that weighs the urine bag with the urine. Typically, the
15 weight is then converted to volume by the micro controller and the readings are

displayed on a front panel of liquid crystal display means.

Typically, a user such as a hospital caregiver is able to set the interval of
measurement, depending on the requirement of each patient. This is achieved by

20 a timing means which typically forms part of the apparatus and method of this

invention.

Typically, the apparatus is also capable of displaying parameters such as current
volume and cumulative volume over a period of time. Typically, the apparatus

25 calculates the urine flow rate based on the volume measurements.

Typicai]y, the user or caregiver also is able to set the parameters for an alarm
warning in case of high or low flow rates. For example, when the patient's urine
flow rate falls outside the high-low rangc' pre-set by the user, the unit gives an
30 audible and visual alarm/warning. This enables the doctors to initiate any medical

action required.




Pescription of the Enbodinents of the invention Fig 1 is a block ggmqof i
the urine bag and el ectrical conponents of the 30 apparatus in acco 002
wi t h MOMUBEY 2o nhodi ment of this invention. Fi g. | shovvsP(t"ﬁ%GW%??@sed set-up

of the entire system and apparatus (20). The apparatus (20) conprises of a
master mcro controller (34), a nmeasuring or weighing sensor 2 il s~~~
?~~2 WO 01/82772 9 PCT/ SG01/ 00075 (4b), electronics set-up for measurenment
(42), an arfaipiapllypthei sppasdtus ony emitewhicd Gy designedb ay @r partable Heit ayith 8g 'si gnal

B N N e

control ler sudozdke nﬁiM@haﬁHQ@h%eMQMC.?§§Bpl§1.nd a battery (36). At power
up, the mcro controller (34) does a self test and initialises the system

to a default state. The mcro controller (34) then checks for the presence

f i 4). 1f th i ne_bag .(44) j t i troll
034y 0t or Ry e Houring §F e ApatiR it & et Be It R ler E o " L'
connect a nghickifié Aesi arid! builORe Such Hevaylitiaoehdaginé Hap is huagrirexty,ed, the

wei ght of the urine bag (44) is measured usi ng}the vveiﬂghi ng, s?ns r (46) and
tarred. Themabling: afi epcyratenveight aeapmamente biyothec dgady celbadypisallys nienei ght of

the urine b 4 . qhi

accurul at es&gi?éé?tg%eﬁéor%g%tg%abaﬁ%gﬁgsem)ﬁ'ﬁﬁg}d@énﬁgégﬁe nﬁﬂ%gktﬁxg%nérggthgf‘ﬁ% Iy t he

wei ght of tdie ffomehdaging Bdy swingimpniharirigettangpostatidieor any etteoactidentalol ume

usi ng a suifi_abl e factor. Then the calculated volunme is, used further to

cal cl®at e olisfrbapes hdthe equipment by maipianing he yeinghag i \supsiaatially; - The
value is u Ind8ign.| 1 quid crystal 20 display (LCD) (26) and transmtted
to a conputeri el Cﬁll’ii cal information system (Cl'S) through a slave
controller (22). The mcro controller (34) periodically checks for an alarm
li m tdvi ol aTymecalpndhe Glony phred diipea)?hﬁamhbﬂlﬁod hppasatuf oRamit i§iamgledl tock (24)
provi des vagiQus tim.n unctions, for, the system A user 25 or caregiver is
abl e to intf teﬁpwpr?qkle YpHIER Al nge}yyqqsqp%@ﬁteas R WEFS2E5S A sensor

(46) 15uch agefs Lﬂﬁgar@%b{gss', ?\gﬂdﬁ‘?ﬁefa arftids io?‘iﬁliﬂ"ﬁgﬂmedr@?ﬁiér 868:6y8 theAn anal og

to digital converter used tor converting the analog signal into the
cor r espondi pagiedt’gbedsidesi gnal , so that the micro controller (34} is able to
process the signal generated by the sensor (46}. 30 20 ~~~~ 20D W
u1182772 10 PCT/ SG01/ 00075

Typically, the urine bag holder is able to accommodate a wide variety of standard
commercially available urine bags and holding hooks are adjustable to suit

20 different sized bags.

Typically, the apparatus is equipped with features to prompt the user for a
systematic step-by-step procedure to detach the bag or to empty the contents of
the bag, so that measurement can be suspended and resumed when ready. This

25 avoids any loss of measurement data during such instances.

Typically, all the measured and calculated parameters (current urine volume,
cumulative volume, flow rate) and other relevant information such as date of
measurement, time of measurement and alarm information can be digitally

30 transferred to any remote computerised system such as CIS used in the hospital.

-

|




A fail-safe el ectro nmechani sm (30) asynchronously is activated wh@r() tNigs o0
are intrusions such as door, cassette openings to a housing (not shown) ah(’i?
interrygsee mcro controller (34) for necessary acti eQs/sGbideopowner

supply unit (38) converts the mains power to appropriate potentials as

requi red by various parts of the sygtem The power supply (38)

intelligently charges a battery (36), which provides back up power in the
absence of nBrinEDgesriptionrd Dygxdrgssupply unit (38) may al so be a portable

power unit. l ' . 4 f iy Wi jqag the
initialisat i%lﬁs é’E%‘Féfé‘gP c%)‘r"ilta%dé” %%gésgplb §%%§?&?%§fr%k%ﬁ}£’%"8m iéb?&?@%é) ttaupon
power i ng up.thé asedthpimaig Gewvihgs which aredacémpotatat int@4nd censtitite rglartsefd
whereby if the self test is not passed_then an error nessage ies#@roduced on
the Liquid cthgsdencrighen) ofy the amjentian. + Hbieo FE™RED FEBFI IR nOr RUSERIG f t he

self test | Se@g?dégfénimg{a E&ﬁg{egﬂgﬁ'éﬁ& Hl?ou(lggl)hbé coftiddréd &s ﬂﬁitﬂ%tﬁb‘ Istopeal ue

and a tine in I's a e Inputte y a user by way t he keyboard
(28). In figofthe2n¥dmtiont here is shown a flow chart illustrating in nore
detail the operation of the apparatus and nmethod of this invention. 20 In
particular, there is showm a nore detailed flow chart illustrating the

steps. | nvol Vg s WSIRRSESEIEAN offint NFirkAbAYIsAYI AR(BLal! EAHEARREL R, ST g

the mcroprocéssor (34) after the initialisation test is passed as shown in
Fig. 2{a). 25apparatusoradsetianbowith afirsherbediment phthisiavention; est i s passed as
shown jn Fig.2(a) the mcro controller (34) requests whether the urine bag
(44) rlé connected to the neasuring and wei ghing sensor (46) and the novabl e
tray or casspiglB(d)Mipa LY chat illdstrbtigy thel dpRrdtish de inifiahitios atepeof ek t hen
the mcro control l'er (34} measures values where there is no urine bag (44)
connect ed t o2ppasatye asshawiyinddgawrl;(46) 30 and requests that a new urine bag
{44) be connected to the neasuring sensor (46). If the urine bag (44) is
connected to the wei ghing sensor (46) then the display (26) requests the
user to connBiy 2¢b)iew fiow hahdBudirhihg ikndiesietdilged sedpe\of thomparatus and ~~~~
2~~ WD _01/82772 PCT]| SGOI | OQU75 . 11 a new urine bag (44) is connected, the
wei ghtl3of t hEethadRf thisgnyemion; s neasured using the wei ghi ng sensor (46) and
tarred. In particular, the following steps are now perfornmed: 5 -
Initialise a t - : p - al I e - -aye
processor isbifé{%?g\)gggﬁvgfh%a&%%ﬁ%%%c e?%‘noq‘t%ﬁggra@gal[gggvgﬁgﬁ e‘r,illl@ééd
system for baxgipiaitddSmlysimportedith acdopddricalwisle aaleboridnemblodienty ofrihisiows .
10 After the, aboye steps have been performed the mcro controller (34)

noni tors whelfY&PUPRe wei ght of the urine bag (44) is increased. As shown in
the fhgw chart i f the urine bag {44) weight is increased then the new bag
wei ght is calculated as the old bag weight in addition to the increnental
change i n weFighB(b)isiasflowichart ikustiating thecoperatidy ofthanpparatue gviten the dripge t al

sranal and Tt cr conkg e (9 cl oL es e ol Vs B e e

invention; and

=D

25 Fig. 4 is a perspective view of a housing of an apparatus in accordance with a

fourth embodiment of this invention.

Description of the Embodiments of the invention

Fig 1 is a block diagram of the urine bag and electrical components of the
30 apparatus in accordance with a first embodiment of this invention. Fig.1 shows
the proposed set-up of the entire system and apparatus (20). The apparatus (20)

comprises of a master micro controller (34), a measuring or weighing sensor



After  the new urine bag (44) weight and volune are cal cul ated, the display
(26) 20 is updated and displays the new values for the paraneters, 2[33 NIG2
VOLUVE, /o L VOLUME", and "FLOW RATE". The mcro co 4) al so

noni {vg‘rvg'{/\lkgﬁer t he new cal cul ated paraneters exceed %éﬂéb@%’ﬁ%\/al ues
stored on the mcro controller (34). If the new 25 cal cul ated paraneters
exceed the preset values then an alarmlimt violation occurs and an
audi bl e alarm.is, activated together with a visual alarmwarnin F t he
di spl ay (26)46) pleptrenieeiptup folmspapepent{fa: ap anylee lgétﬁ@gweﬁgfe 4@) eset

val ues then ] I 4 I.fg | tbahbe tine

i nterval is%eg?wgﬁg%ﬁgn%%@ CSZ g%é@@ﬁ&@?@%%@%?ﬁéﬁu@%o %lrlrle and the
present vol safeel@bBroAheehanisii @0xtep is perforned the previous volunme is then
reset to zera,

Z 0.z ~ ~= 20~~ 1,82772 PCT, 00075 12 In, Fig.3(a
there is sh yQo‘frfic(%)g)eﬁér@Diq?"?w ﬂ%é@%@“‘&@?égﬁg‘m’ %F'%é"%‘b"gﬁr atg us( )
when tshe uripg) Bagwessupphl BRE(IBYAnd b B igd in accordance with a third
enbodi ment of this invention. 5 Fi gure$§?a) is a flow chart of the steps

performed when the door of the housing, which contains the urine bag (44),

i s opened or, .ot herwi se interrupt rans t of the patignt is

requ?red. AL anﬁleh'g'cé? tcg’gtﬁ(ggﬂ ?S%r@éﬁtsgﬁ%ﬁ apﬂénlﬁplg§e8t SRR er (34)
proceeds to thacHefadil sia®d. URfe Mftro R8A0IRA'(BBEHRN - chEbles for I8¢ Presdiee(gBd then
requests the user as to whether the urine agﬁ(44) has to be drained and if

so then procsgdagi(fh). dhthepuipedragi (Afhis messoethgrmeicrq eordtadicr (B4)dnfprms n,

di spl (26)4.sh the ) e .Drain .t ba n e ENTER to.confirni.

I n order forth€ Rgéqlrgnto(r: ?%reﬁanc? ?g? ?lélrurtngibag,?gﬁp P g%@%go ?‘ﬁle"%gtsaépe‘!;su ntrngéa iPred to
press ~Ent er(44). Omeenfiewnitinebag (3@) iy dondediedq) thelwrightiof the ubimedagi(d)ds Upon
receiving this 15 confirmation, the mcro controller (34) checks whet her
the bag is dPeasHEd using the werabing sepeordfpe)nndytareds) shows t he nessage "Bag
drai ned. Close the door. Press ENTER to continue". Upon receiving the
suitable confirmation the mcro controller (34) will now proceed to update
val ues for éEHen, hemaiced eontroller (349 periodiealtyageasifes the weipht of thehgindibagned t hen
the user is

reguest ed ther the.bag has to be 20 transported with the
patiem. |f (ﬁg)ea%ﬁ’&a éﬁlgx “b‘w’ewte?gg\%g‘?“ts‘é"d(‘*@ Pﬂ‘?_taFFémb“él?tF% ¢ MCHMEMNe user
proceeds wi témaﬁghg TH@P%ROJ&uﬂﬁﬁgéﬁ?gilﬁeWtﬁé@efﬁh? RIf ke E'%gge ﬁggg@ti\gﬁet her

nessage " Ready Transport™ and the mcro conttoller
the urine bagpnyeddd intor dwpomtkspording) evolume aisingga (stfpbles fackoroviddn thken t he

di splay (26)_ shows,the nessage .'Transport ... Hang the bag and Press
ENTER to 25 ccagcr\%tﬁ%evﬁu%i Bss#15¢4, t{;ﬁ'@ert %n?g%_?‘ﬁe n%tg"gr, q}aﬁﬂnﬁﬂ‘?r 8“%’or’f‘fr ol l er
(34) updat escupdilie) eslaniy Fldwasats,| &B. Akt WRINEONpduRatdeh Nidifd Regtdls
connected again. |f connected, the mcro controller (34) cohpletes the

transpdrt préeRianrECaiNd(3Qvand rangmitiet nel 2 opempateringdnelinical smfomatiogur e 3(b)
there is Shoé%’teﬁl %b'i@)l %oﬁ@%‘ UENESe Oéorﬁltoﬁgxs (if). Shﬁ){!‘ n'xi@roFlcgntrgllérab4)

periodically checks for an alarm limit violation and activates the alarm functions.

A Real Time Clock (24) provides various timing functions for the system. A user
25 or caregiver is able to interact with the apparatus (20) through a keyboard (28).
A sensor (46) such as a load cell is used for various weight measurements. An
analog to digital converter (40) is used for converting the analog signal into the
corresponding digital signal, so that the micro controller (34) is able to process
the signal generated by the sensor (46).
30



except that the steps for draining the urine bag (44) are shown. Thg{ Npy 2009
procedure is simlar to the procedure as shown in Figure 3 (a) except that
upon i nyotoisem2"yes" Z 0 QL0 V 200Z WD 01/82772 PCT/ Ske/3G0066 13 to
the question of "Is bag drain?", the mcro controller (34) neasures current
val ues for the weight of the urine bag (44) fromthe sensor (46). There
after, the nessage " Drain the bag Whd press ENTER to confirn appears on
t he di spl ay _aaflf ' | |r Swhdn theg B89 is
drai ned. If "gr%g? ﬁ%ﬁ,aﬁﬁ%ag%ﬁ§mg%gns&?%&gggﬁi%Cﬁgsgihnelcliénand t he

par amet er s antusigrosasuell as doorFeagsetie apenings tasa bowsing (ot shewmandantermupts
apparatus of_ this inveriii 89 :’;n accordan(ie with an enbodi nent of this

i nvention. THeMIASPREOUGA I HLET BFFeERLrUONT 108 and a | ower end 110

together with a pair of sidewalls 145 and a rear wall 10 (not shown). The
front of the housing 100 conprises a pair of doors 102 and 103 .

respecii vel yA pawgr syipdy unM%wmgﬁs Breowhine powsetita appiopraiecdtgntials afanner
such that it _is ily.visible a_user 0 W shes t h S Lispl ay
(10 " ugeipdiosy, HrghSats of helelti (HRMORE Sy feBioBs B hae
i's upright adhdrges albutets @9)detichrolides\bidk tp pbweh o shegbseA&Ddf mahe

el ectrical conponents are described in the previous enbodi nents and are
connect ed t dPoes Thepawey sUPRIY ynit628)sagy tlacibe a pgdatie Powier Hithe wei ghi ng
sensor (46). The nethod and apparatus steps are as previously described. 20
Modi fications and variations such as would be apparent to those skilled in
the al® are lddigRda}, thdpeisvdhohinme flovwe chaw pllusahtingile initiabisaticmstepst for thet 0 be

understood that fhis_invention should not be restricted to _the specific
enbodi ment s) ORFERION; ¢fethe BT .coatrol?erz(%@ NPPR POYGHDS | UP- A Arselfidest 8¢t Heasur i ng

and di spl aygﬂﬂ:r&%oﬁtﬁﬁfk} MGs Afitid %hé}é@bgg}sg, fsgllf*-itéist s BBPQ&%%&PHM aa

cat heterised patient conprising the step ttachi ng standard urine
bag wit hi n aerfovuséssagetis peodiiced bmtlgeLiquidecrystalodisplsy (ICDI) and thxoopenationat i on
with the patient, .- collectjn he body fluyjd fromthe lent in the
standard uri Shagifenyse, '&é*‘%%?lk'éesf 13 P%%ia‘éz ¢?%F*H %‘%ﬂal"’étBFZéb)l 1§, s fR %t andar d
urinerbag sodemli Calli®afd anidO #teFabisdbie to be Hipired bynJusdtbyaway eftie gnal to

a digital signal so as to dorma digital
keyboard (28).

In figure 2 (b), there is shown a flow chart illustrating in more detail the
operation of the apparatus and method of this invention.

20
In particular, there is shown a more detailed flow chart illustrating the steps
involved in the operation of the calculation of the parameters using the

microprocessor (34) after the initialisation test is passed as shown in Fig.2(a).

25 As described above, when the initialisation test is passed as shown in Fig.2(a) the
micro controller (34) requests whether the urine bag (44) is connected to the
measuring and weighing sensor (46) and the movable tray or cassette type device.
If the urine bag (44) is not connected then the micro controller (34) measures
values where there is no urine bag (44) connected to the measuring sensor (46)

30 and requests that a new urine bag (44) be connected to the measuring sensor (46).
If the urine bag (44) is connected to the weighing sensor (46) then the display

(26) requests the user to connect a new urine bag (44). As described above, once




input) - inputting the digital input of the weight of the standard?yy i}r@%,
‘bag i nixm gu/gby7amM cro controller, ' - calculating the at peasGoon7par a tezgﬁ?
inthe mcro controller; and - displaying the at | east one paraneter on a

di spl ay neans. 2. A nethod accordi\rll\g to claiml) further conprising the

step of providing a 20 portable po } source to power the mcro controller.

3. A method AGeandiidtbhabef] B Bhdectd) SheWeidhl B RRUMMCIE4M) & Aeadiidy

standard urine bag In stantiatl'y upright position ahd” conprises a

| ockabl e ent usingrthengeighing sensen(46)anditamedi sed access to the standard urine

bag 25 4. A nethod according to claim11l, wherein the at | east one paraneter
i ncl udes the present volune, total volunme and flow rate of the body fluid.

5. A method AeeRnAilaguieXoRbRirl siips OBS@pBrblediousi ng conpr i ses a movabl e
30 tray or a cassette hol der device. AVMENDED SHEET IPENAU 2 ~ f'~ ~ ~

2~~J~ Ps 6. - A netlndalisecabparamgterss claim 1, further conprising the step of
activating an al arﬂ]aﬂefaé he ?alcul ategd at | east one paraneter falls outside
preset val ues stor iHPHET A PR r ol 1er. 5 7. A nmethod accor di ng to

claim1, further corgivespr@edsbe istaelivaibd tforniitecompfinitationregar@inote
cal cul ated paraneter values to a renpte conputerised system fur nonitoring
| oggi ng and FeBBYErisRg systemy forpxpmpla ClSssysteabendt ed with the patient. 8. A

met hod accordi ng tﬂitﬁhi?«%m@e({i#ﬁﬁmfm%%p” sing the step of providing a 10
alerts €

fail-safe nmeans whicC mcro controller to stop processing
par anders when the | ockable entry neans is distured. 9. .An apparatus for

nmeasuri ng sad di splayi ng at | east one paranetar .of body fluyid prqoduced by a
cat het eri aed itgmgg%vmﬁnssb%:befs perforied hapyeror soploller é“gilaomtors

conmuni cat | Owh\éflﬂeﬁtﬁeh@eigmtdf% '%tli’acgﬁ(%_aj‘ga}ﬁ&eweh.“%sl%ﬁewﬁ% teHdwpehdrf'g the

body-fluid fromthe patrent an i's suspended wthin a housing, -
means for weifgthe mgine hag K weightiislinicreas¢dhthes thmnuoew Hagiwieight bacpleulatedvas ch i s

Sibnals to i yfbaf e MBI teingtrmangl anes N wiERY “Thisade'f or 7 O
i nput tjisng t h@ofWddietl afromn B tanBlbgt 1€ a WAL sigﬁalt Bsd shansiefs coatkdIfrb@a) i nto a

mcro controller, - means for calculating the at |east one paranmeter in the
m cro cont r ochleplags thagvolume anfstheouringi éipithe iunige thag (A iyr selcalatingabe one

par ameter on i.spl ns. 10. An apparatus according to claim?9,
further conpraﬁglgﬁégtg%égﬁo bl e power ' 30 source. . f~M!~:VOED SHEEP

| PEAI AU ~ | 2 0 N~~" ~~u~

After the new urine bag (44) weight and volume are calculated, the display (26)
20 is updated and displays the new values for the parameters, “PRESENT
VOLUME”, “TOTAL VOLUME”, and “FLOW RATE".

The micro controller (34) also monitors whether the new calculated parameters
exceed the preset values stored on the micro controller (34). If the new
25 calculated parameters exceed the preset values then an alarm limit violation
occurs and an audible alarm is activated together with a visual alarm warning on
the display (26). If the new calculated parameters do not exceed the preset values
then the micro controller (34) determines whether a suitable time interval is over
and then proceeds to calculate the previous volume and the present volume.

30 After this step is performed the previous volume is then reset to zero.



16 11. An apparatus according to claim9, wherein the housing nai n%@i NE”t?[ﬂ}Q
standard urine bag in a substantially upright position and conprises a '

| ockab nmeans to prevent unauthorised access to ard urine
bag. SWWZ%Z apparatus according to claim9, wherein %ﬁz‘/s;lo"i‘/ﬁgoggt one
paraneter includes the vol une, flowlrate, etc of the body fluids. 13. An
apparatus according to claim?9, wherléin there is further provi ded a neans
for activati ng rRg.3a)dde if s £ abeudnattdtudtatingabé operatigaspRtapadatis! S

outsi de preset 10 values stored in the mcro controller, 14. An apparatus
accor di ng t owbemi theourideubageis diainsdi enddranspasteds it gecardanest withi agthirdt o
regardi ng cal . ter.values to a renote conputerised system for
noni t ori ng, F’%gé‘?‘%&éﬁg{l}%&”&f% of the parameters associated with 5 the
patient. 15. An apparatus according to claim9, wherein the housing
conprises a novable ' tray or a cassette holder type device. 20 16, An
appara®us according to claima11l, wherein there is further provided a

fail saf e nea hER S 1 C ral i ng

par amet or s whGRTE AE) 1L RGN oL IREME e bloitiey Sheh AR R RIS
accordi ng t owhich confainsheneine ba€44)p\opehed or otherwiseniaterdfptedBandA net hod of
nmeasuring and di spl ayi ng at | east, one paranefer of%#)é(iine produced by a

ing at | p
cat het er i sed'TABIACERT the Rfrent iST§quised: AHFIRVRINGDE Al GERTERENERGNNS hi n a
housi ng havi ' i LSS fluid
comuni cat i ogmm&tér@?ﬁgmpgt‘" ?Eﬁ{c,&(ggé Lﬁ&@})ﬁﬂ%ﬁgpﬁ%ﬁ? %&gﬁﬁgﬁr{‘@“lﬁt{l‘hh@a ag in
t he hdlsi ng 2@Hhemmguesietietaadesrtd whethee thauoyitesag(44) s/ ty beandihed sichg t he

urine fromt patient ipn the standar.d. urine bas, .~P.1~YJ<Jl. ~. mdml
_96-/ 1p_nlzoo§@ SRNERBEISC \evft‘hweabas iraining progegice. of Fﬁasgglgdmwé%y "aou~ap
add i apj ot | ez@%aews%e%e&a%@@ﬁm@n B b R3S ENTER W@ odiiffinf”, 1éider 00aa
~uar ~~d pasriolag~eo B ~(q paonposd play dpoq ,~o0 ra-a~a~e=ed auo zseal Ig
~ut e~~at det p fgruhe migrpecontrolled(34) to-prodetd the usesis regquredviodprests Bnter’ to a~rr m

aq~ 30 ~aucr = ~5~ ~. panubax e4g; TuuC~s~dsrp Jo. ~ .sue ub " peuedo si
sa~~a duo v~8a§i_~[oilim&atﬁ‘fqlﬂﬁ%%ﬁigﬂW%dobﬁt%@a%(gilgp%%ge‘&ng 0~U00 Oro' cm
aqi siBaj p~ qanﬁﬁnﬂicﬁuma;r@eomf&ﬁr@ﬁwﬁe&%dwﬂeﬂibr?eh%@grisdwuéﬁ.df p~0 ~uir~d
ano ~ssai ~ o~~t~eo o~ se 0os |lano~tto~ or~~a ~ ou '~i's ~rd~p otp Enm~ndut

: . 2 r p
i on enBaur dErined,fhe display (2Q)shews gheanessage-“Bag dratned oblose thedaosmPresp ans
~orsuu ua seenPRER 15 8GRSO = ~ nn swam
~renl ~ q~rr~ ~eqﬁé%rg§<)rh"glg>'r g@gg r%%f@g‘easaﬁg@éi&g%%ﬁg@gl (s%%ﬂ?&%‘ ~Cc~ acnln
pmpua~s eq. ~cohtrollar(34) will aoe preveedrtcupdass validsdfor eavh pacameetsr. Ifihaawrines Ouxq
~e4 atrrrn a 1$i(%§3 ~ar sno~ eg3. u~ ~q aurm pxEpua~s, ~ 5ui paadgns i.0, ~ saeew

“suai~d ate § not oy eliaingdh diradheRier is cequeptesl-whetberibe hag dazto e a-~
Srnaaby ~uv afspdrRl with e gaBent fEHLGa "be%a‘ihs%&?e’dl Wity THE Jtient, therUCd0~

aa, ~ suceai a :-~atsudtaoo ~uayvd pas<ao~oc~sa g ~Sq paonpo=d auuh 30
aa~ang~d eno theusgr proceedawith thetrasport proredane §ndghsdisplay (26) shewsbe ~eauem

~~dslp ~ uo O ~Q tcas. ~d, euo, ~0~ ~B po. nnbar, ~ ~Ur 6~ds _ pine
*po~do st s uﬁ#ga%n L}%eagy (ﬁQﬁfmﬁﬁQ‘g'L@ﬁqthﬁ rrgpggg%&oﬂgrség),ﬁ%cks Whefher e

urine bag (44) is removed. If the urine bag (44) is removed, then the display (26)

shows the message “Transport Mode...Hang the bag and Press ENTER to

25 continue”. Whilst in the transport mode, the micro controller (34) updates
parameters such as time and monitors whether the bag is connected again. If
connected, the micro controller (34) completes the transport procedure and

reverts to normal operating mode.

30 In Figure 3(b) there is shown a similar sequence of steps as shown in Fig. 3 (a)
except that the steps for draining the urine bag (44) are shown. The procedure is

similar to the procedure as shown in Figure 3 (a) except that upon inputting “yes”
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" 2100 () - 4y 6! aqe@bfg%%@etﬁ% ‘Z%'@ﬁ’& W§i8 %%0“ 4(5‘1@%& ol a"%d’%ﬁaf‘bs F
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- attaching a standard urine bag within a housing to a discharge tube which
is io fluid communication with the patient,
- collacting the body fluid from the patient in the standard urine bag,
10 - weighing the body fluid collected in the standard urine bag so as to form
an analog signal,
- converting the analog signal to a digital signal 50 as to form a digital
input,
- inputting the digital ihput of the weight of the standard wrine bag into a
15 micro controller, '
- calculating the at least one parameter in the micro coptroller; and

- displaying the at least one paramster on 2 display means.

2, A method according to claim 1, further comprising the step of providing a

20 portable power source to power the micro controller.

3. A method according to claim 1, wherein the housing maintams the standard
urine bag in a substantially upright position and comprises a lockable entry
means to prevent unauthorised access to the standard urine bag.

25
4, A method according to claim 1, wherein the at least one parameter includes
the present volume, total volume and flow rate of the body fluid.
5. A wethod according to claim 1, wherein the housing comprises a movable
30 tray or a cassette holder davice.
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20 - means for converting the analog signal to 2 digital signal so as to form a
digital input,
- means for inputting the digital input of the weight of the stavdard urine
bag into a micro controller,
- means for calculating the at least one parameter in the micro controller;
25 and
- means for displaying the required at least one parameter on a display

maeans.

10.  An apparatus according to claim 9, further comprising a portable power
30 source.
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15.  Anapparatus according to claim 9, wherein the housing comprises a movable
tray or a cassette holder type device.

20 16,  An apparatus according to claim 11, wherein thers is further provided a fail-
safe means which alerts the micro controller to stop processing parameters when

the lockable entry means is opened,

17. An apparatus according to claim 9, wherein the body fluid is urine.

25
18. A method of measuring and displaying ut least one parameter of urine
produced by & catheterised patient comprising;
- attaching a standard urine bag within a housing baving a lockable entry
meaps to a discharge tube which is in fluid communication with the patient,
30 - suspending the standard urine bag in the housing such that the standard

urine bag hangs freely,
- collccting the urine from the patient in the standard urine bag,
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- displaying the required at least one parameter of the urine on a display
means.

10

19.  An apparatus for measuring and displaying at lesst one parameter of urine

produced by a catheterised patient comprisivg:

- means for attaching o standard urine bag within a housimg having a

lockable entry means to a discharge tube which is in fluid communmication with
15 the patient, '

- means for suspending the standard urine bag in the housing such that the

urine bag hangs freely,

- means for collecting the urine from the patient in the standard urine bag,

- means for weighing the standard urine bag with & weighing means which
20 comprises a measuring sensor which produces an analog signal,

- means for converting the analog signal to a digital signal,

- means for inputting the digital signal into a micro controller so as to

calculate at least one parameter of the urine,

- means for providing a fail-safe means which alerts the micro controller to
25 stop processing parameters when the lockable entry means is opened, and

- means for displaying the required at least one parameter of the urine on a

display means.

20, An &ppa.ratﬁs for measuring and displaying at Jeast one parameter of body

fluid produced by a catheterised patient according to claim 15, wherein the

30 housing is a cassette holder type device.
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