;e3eu; r6678F8: 6: T; LMDWD 01/ 82772 PCT/ SGOL1/ 0007s Appar at us and Met hod for
Measurenment of a Paraneter of Body This invention relates to an apparatus
and net hogof @rs2imasur ement and di splay of at | east one pargigé&yoedrsbody
fluid in a patient. In particular, this invention 10 relates to an
apparatus and net hod capabl e of carrying out neasurenent and display of
urine in a patient. BACKGROUND OF THE | NVENTI ON 15 Monitoring of various
physi ol ogi cal paraneters such as heart rate, blood pressure, tenperature
and fluid input and output neasurenents are essential for treatnent of
patients in intépparatusrand Method fanMeasuxement of aoBapameter ofBody
measurenent is one of the main fornms of fluid output and is a very critical

Dt e et o MM, Chooeiy baance for 2 patient. s

. bags connected to patlen?§w¥|a a catheter. Urine VOIummw@mm“mmwNMFd
manual Iy By nursing staff at fixed intervals. Wth th

conputerized clinical information systenms ("CIS") in the icxbensi ve care

units and oper aFlTBEDIQEANVENTBIONospi tal s, el ectroni c nmeasurenents of

vari ous physiol ogical paraneters and fluid input and out put 25 have becone

essential. To be able to neasure urine output volune electronically wthout

significantly iThiseasdntign rbigtes @6 bn @pparBAS Uheé Mstiod frdke@nieat biiddisplapnal
uri ne bags) has been a real challenge for those in the nmedical field. . At

the present ti nifatdephene paramptespdibody faidingt patinnt.c Iy paryisulap| thisdngamtion
measur e t uni i r t "dr rsh)

cust om gge col eraé%?St{lﬁﬂé%ﬂ{)%rlﬁ{%léragxﬁgréétggdtcgp e ggrflﬁgﬁngl (Zutvmm?%lﬁ F%ngeﬁ%agﬁ
systens and ot hédisplagsbuofisd mdch paziehnol ogy used for these systens. These
custom made containers are W) 01/82772 PCT/ SG01/ 0007~ 2 di sposable (in
line with hospital infection control policy and requirenents) and they are
consi der abl y noga ciQREFUND 6P HREGNVENPIGNI ously used urine bags. A
desired objective of this invention is to design and devel op an apparat us
-or 5 instrunent that is capable of neasuring the volune and ot her
paraneters of b .fluids. such as urine electronically using standard,
comrer ci A?| y av&ﬁdo%éfﬁ?‘ég Lﬂfl N5 Bhysiplggical; pasamelqrs; %‘ﬁéeﬁ? t}}‘?g'ft fartneer_ %efoul d
"be a miniml negdsdupd, ttiapEtapind BaIdORbIBHA GitpltGREdsArtntRf feREehtihl forN
apparatus of this type is devel oped. The apparatus preferably should al so
have the capabi iréatjentoof patiantsaelnfgnsiyeagaye L0itt bnrposndtalsz dHing| @itpuetr valame
transfer, enabl] auto charti of patjent’ r..ne_ out put.vol une and.,ot her
desi red paranet %lr@gs.ur yentﬁslls?loéles arﬁ‘ﬁa’?g’mui;olnﬁge Ozotllﬂflgc%t%u %@g?,atvﬁ@’ 8%@?%“ ng
cost of such anpappatentussd irstHee@lcdlftion of flbidubalarddMyARYp4tfent. NMlTbaily, 15
In accordance with a first aspect of this invention, there is provided an
appar at ug0f or nWARGIPEIPEBHES SrcaplEy mInRHY wsBIEOHTIES gllertionabagsi srpnseirdde, a

casset t e 1Ype Nplflefs fifls Lbferdd! TAMCAULAELL OLLoPRG ARG hARLS Gl Rent
for measurenent, display and of her nonitoring features. "2 n actor dance
W th a second afipgrintalalthMath theemdvienn of chapetetiseddclinical e f@nraabh ogstofns

measuring and digsplaying at |east one paraneter of body _fluid produced by a
Cat et er Psed. pal CND EdRe Mieshe EHOTSHERG GErag nerdis 16 SR EREHGTi 1 hi n
a housing to a g3GRahdfs toFQr%riX\(]Qél Eﬁyadi&ogiealzghr%b'ﬂe& SR Gripuk %d%}éﬁhtt he

patient, - collecting the body uid fromthe patient in the urine bag, -
wei ghi ng26he bobaveftiegouic cedechealt €d beabletie nugaswre uning ositpua yotume eleciranicalal og

signal, - converting the.anal og sign to a.digital signal so.as _f.0 fqorma
i otai 30" nputihbR s SiadRR Srdistighe kpe Br st e R EpaRt SRedfiend: e
bag into a m crgrikdbdgsPhdsteen a rédcEalledké RG thdte iRthel R@fiéal aleed. par aneter mt he
mcro controller; an VWO 01/ 82772 PCT/ SGJ /00075 3 - displaying the at

| east one paranmeter on a display neans. Typically, the nethod further
conpri ses the SEA?Pu?ﬁT §Je9 td'tig&, 2 BRdB8h! PQ\‘/X‘?{aRi%OU&Q&roﬁagc PEMEL LOGmT cro
. controller. S Typically, he "housi ng mal ntai ns e urrne bag 1n a
subst ant i38l | y upreaghém@asinits §heraindfteronfartedas aa ‘uoialesdrt’y malter ysenefamustonn
prevent unaut hori ﬁed ?cc,ess to the uri ng ) )
made collecfion containers so as to be compatible with the CIS systems and other

associated technology used for these systems. These custom-made containers are



bag. 10 Typically, the at | east one paraneter includes the present vol une,
total volunme and flow rate of the body fluids. Typically, the housing

conpri seswg ¢ipgadl e tray or a cassette hol der device. ' 15%dyfidabdyg. the
met hod according to the second aspect of this invention, further conprises

the step of activating an alarmif the calculated at |east one paraneter
falls outside preset values stored i% the mcro controller. Typically, the

cComri ses. t neterespigiCh G SRR AR e tiod e RS ER bl RS .

val ues to a r@ephr doasEkiably Hek ayatwa&amaean@wwmw usé@gnneba%z,d
recording of the parameters associated with the patient. Typical t he

met hod further conprises the step of providing a fail-safe neans, 25 which

alerts the mgr ] .St eSS} ockabl e
entry neans 14 SRIOBRHIF b Bis hiBuRl R AL Rl VAghle f ocka
i nventi &n thembmdyelftlthkitds b@ahreiofenea3ﬂuigﬁtha®GMmhamﬁeothmﬁnranéthlsrodrbadyoect of

this inventio there is provided apparat us, for ring. and di spl ayi ng
at |east one fg‘afiaﬁﬁf’e?s wn%slaytrqnlﬁﬁlé} lﬁﬂ%ﬁé@&rwogue% t/eawa%@de BHET ent

conpri si ng: e I i
VO 01/ 82772 ba%m?s%q{lg;/%’g%%ged %éi Gllrrulrﬂé [gjamg I!’@oa(r:f;}%fé} é\c?ftef“@né&?ﬁs'ﬂ%%y £1 ui d

fromt he patianstonanthdekolddction contamersdé dn appdnatns af thoutype gs developadis Thor

wei ghing the body fl ui t he ine bag and which i | e of formng an
anal og si gnal 2Pparatus,g graglgr h%ﬂlﬂci/eﬁlscoi ﬁ ‘%t E]ée &ﬁ%ﬂbb]&ysf‘bﬁ%% s yith 7y al
signal 1§0 as {opidiPed G dralath NPikfer,” eBARS RS chitBHE tdntQatFeH?s dhgd t al

i nput of the weight of the urine bag into a nicro contFol - means for

cal cul ating t¢1épuattv0ﬂlea«sand)nélepdpamétmramfﬂem hBy vsimgostarsiatd ommeecqllemoland -

f di h d di spl
means. | Typi calEy i ARCraTh itk B rRgs B enb R P RShebect of his

i nvention further 15 conprises a portable power source. Typically, the

housi ng of theyuRATRS OF IRVENGITON t he urine bag in a substantially upright
-positi o and conprises a |ockable entry nmeans to prevent unauthorised

access to t hﬁp%kké}ﬂ?#c% 1,[1}?9 ﬁ}yt%hé&h Y thlﬂﬂ rg}onl,l.ﬁ]ae% 1§, perVlH %%ngépgaré :’ﬁn ﬁlsudes

t he vol une, ow'ra ypita

“accordi ng t o far ittasiteaspest bafy ﬂllnti§cd>rﬂp@$1hg @nnéasnﬁﬁ@@er%r GOEREdtRaFpe NMeans
for activating an alarmif the cal cul ated at |east one paraneter talls

out si de pr esdtoldes) fop thesupne goligstipy dagqapd (9]Q9Hﬁtllﬁcﬂq“§?menfyfﬂf gasuFemene

appar at us acc&finshd RhéNBokitd; t of this invention further conprises
a neans for trﬁs’?er rclgnglhﬁ%tla rn%gar ng cal cul ated paraneter values to 30 a

renot e2@onput eri sed system for noni tor| ng, | ogging and recording of the
paramet ers as[?l%%éc%hgrgce%l ﬁ]atsgc%)na%g;ge%t of this invention, there is provided a method
of measuring and displaying at least one parameter of body fluid produced by a
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



WO 01/82772 5 PCT/SGO /0007s Typically, the apparatus further conprises a
fail-safe nmeans, which alerts the mcro controller to stop processing

par arreter\@ow%ﬂﬁ he | ockabl e entry nmeans is disturbed. ' pctxpogadoby, the
apparatus conprises a housing, which further conprises a novable tray or a
cassette hol der type device. In accordgmce with a fourth aspect of this
invention, there is provided a nethod °of neasuring and di splaying at |east
one paraneter of urinediptayirgettic hyleastbiepatdnedter arsedisplay inezans.conpri si ng: -
attaching a urine bag within a housing having a | ockable entry neans to a
di scharge tube which is in fluid communication wth the patient, -

suspendi ng the i b i i i

rooly. 19 - oo TSR, B, O TR St R oS, PR
wei ghi ng t he urdonrehagowket the mivem ghitrofemeans whi ch conpri ses a nmeasuring
sensor which produces an anal og signal, - converting the analog signal to a
digital s?gnal , - inputting the digital signal into a mcro controller so
as to cal cul at ergfic 1% {rﬁ%bsiag%maﬁmeeﬁﬁﬁbé 8 alubSntiallyRiREhtbedtien
fail-safe means which alerts The mcro controller to stop processing.

par amet er s wherandivemiprisksabloskae eptrympass ispeperasaudiatsed atcessitaFhagringe
required at | egst one paraneter of the urine on a display neans. 25 In
accordance wit%& fifth aspect of this invention, there is provided an
apparatus for neasuring and displaying at | east one paraneter of urine
produced;py a cprheler iesd 1pAt baBtafAeiEdl Mchdies thd BBt Walurdd, LB vBfink
urine bag within a housing having a | ockable entry 30 neans to a discharge
tube which is iandfflaw titeofthahodnfluoh. with the patient, - neans for
suspendi ng the urine bag in the housing such that the urine bag hangs
freely, WD 01/82772 6 PCT/ SGOL/ 00075 - neans for collecting the urine
from the pati entypidhllyhthe Woldifig BafiprisesBABSatOtrayet 80hd36td ReldeY deRfecebag W th
a wei ghi ng neans whi ch conprises a neasuring sensor which produces an

anal og signal, - neans for converting the analog signal to a digital
.signal, - e . LWhp [ . di gi ral .. sl i 1.Cr oatrol | er
SO0 as to?jc al cuﬁgﬁ)ééagl& ’ t%a'g%tthgﬁgac%)%(rag%e%e{rh%o%eéér%g%& relcﬂéf’th?s ﬁrgevgﬁgog’ofrﬁn%gr
providi ng a faidonfpafses eanp ofhucahatidgesr slabhdf tHecalcutned aoleh&ronedasirhgier
~processi ng paraneters when the | ockable entry neans is opened, and - neans
for displ ayi ng feheowsideprese vaiues sipged Bribe RiFlongpPllgr the urine on a 10

di splay neans. Typically, the neasurenent in the apparatus is carried out
usi ng a wei ghing nmeans such as a load cell that weighs the urine bag with
t he urine. Typilmpidajly, theeméthodmicgbrdirigsta thensecomd aspieet of dhiv dhvergiobyfutther

Nt o stal ariiees M sleot tagiieRiny gaud seeRdiE Cuehiatia rat ey Valhes™o 2
caregiver is albRote coMputelised epﬁémalforoﬁndmt%ﬁﬂg,en@ggmg dpRe RdoRfing Mot AR

requi rement of each patient. This is achieved by
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
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,



20 a timng neans which typically forns part of the apparatus and nethod of
this invention. Typically, the apparatus is also capable of displaying

par anet ergyosH@lras current volunme and cumul ative vol ume avir@&RfhdRd of
time. Typically, the apparatus 25 calculates the urine flow rate based on

t he vol une neasurenents. Typically, the user or caregiver also is able to
set the paraneters for an alarmwarnidg in case of high or low flow rates.
For exanpl e, when the patient. s ine f.low rage falls,outside the.high-1ow
Fange prerset By hed dEar a6 a” eleets MsCUdy b Saing Phir il Jihich &

al ar m war ni ng. shijiendedaithidsa Kdigingpctors to initiate any nedi cal action
required. wo 01/s2772 7 PCT/SE1 /0007s Typically, the apparatus is a
unit which is desi gn@gansfonwsighingthe bedy fluid mrthg uphe bag pndwaichip capable

Typi cal ly, the 1S, tpally charged when the unit is plugged to
mai ns al t er nat i"f]fg&f‘:‘ﬁ?‘gé*ﬁ?"d(’% %ﬁgﬁﬁéuppl y. 5 Typically, the housing of the
apparat uss i s a-casseesnst fppeomeltilgy the analbpeignal toea diggalvdigrah so as defoingned and
built in such a_vya¥,that the urine bag is hung freely, enabling an accurate
wei ght measur er¥gita JPubthe | oad cell. Typically, the cassette-type hol der

al so prevents any fl } i of i : t he
urine bag sw ngi ng dilljﬁ(ré%%g%% &%ﬁg% rt%Iéz;t8 }gg%ﬁ@kjﬁf;%ﬂgﬁv ﬁgémggg?éueﬂeaq%gllétrooﬁ

di st ur bance of mike @otiofierent by mai ntaining the urine bag in a

substantially upright posjition. Typi.call the fronf panel displa ans of
Che. appar at us O uni FIeRS Lo g EWaEEE 1kcat 1F4s5 B BRI BMAE HSReRGtReTal |
di spl ayeth par anggers and al arm nessages to 1 S users and caregi vers, when
the apparatus or unit is placed on the floor by the patient's bedside.
Typi cal Iy, the-urinemoeans topldisplayisg &l requuediet deastoong paramgiedeonvardisplay of
standard commercially avail able urine bags and hol di ng hooks are adjustable
to suit 20 dif &8kt sized bags. Typically, the apparatus is equi pped with
features to pronpt the user for a systematic step-by-step procedure to
detach the bag or to enpty the contents of the bag, so that neasurenent can
-be suspended arkypicaliinthe apparptuseacgordingnfos thesthird oispect afythisggyensonnfegtben enent
dat a duri'5ng su%gmi 9§ésapﬁoq§ab] leoQaére?%Lln%e all the neasured and cal cul at ed
par amet er’s (currel‘l) drine volume, “cuntl ative volune, flow rate) and ot her
“rel evant information such as date of neasurenent, tinme of neasurenent and
alarminformation, can be digitally 30 transferred to_ang/ renot e )
conmput eri sed sySPERIl¥be hqusing of hsagparatus maaipgusitheurine baganm yupstantiallyg | of
Description O =t : %‘é 1.5 | L i .
descri bed, by \/l\lg?g}é\ef ﬁ@éﬁ’pc%{edson &Q\%’ME? ﬁ&%}ig ce?@ cg{etEl @Qto%llebe&qmapmonsed

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.



t he acconpanyi ng draw ngs, which are incorporated into and constitute a
part of the description of the invention. The drawi ngs serve nerely to

i1 ustratgnQgsmedi nents of the invention and should not bgrgeapbdesed as
limting tﬂe scope of the invention. Fig.l is a block diagramof the urine
bag and el ectrical conponents of the appar at us in accordance with a first
enbodi nent of this invention; 10 Fig.27(a) is a flow chart illustrating the
operation of thaypitally,athe zgpaerussfigthsr odmptisesap fait-sdfesmamss hdreh blrtEither e
1, Fig. 2(b) is a flowchart illustrating in nore detail the steps of .the
appar at us and 15UGRtI9BHOLET PP PIogessIEdirametgrs velien the dogkaplegntiypeans is
illustrating thgisaggédati on of the apparatus when the urine bag is drained
and transported I'n accordance with a second 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
embodi menf of tﬁe\fp‘icﬁ'ibéﬁ‘ﬁ“? Wﬁarﬁhﬂc%l"ﬁe@?%2“$1§g’aWIBéIPELHQWW@PWW 1gpvaple
housi ng of an a L M th a fourth enmbodi nent of this

i nvention. Desc?‘?%tf’?%ﬁ%é?&?ﬁ@gg gﬂ?ﬁ%&r’ﬁs of the invention Fig 1 is a block
di agram of the urine bag and el ectrical conmponents of the 30 apparatus in

d ith a first enbodi f this, i ' Fig.l s t
B oposed set - up bR PREgh A TcA Syt patcP AP amye e RaraRidgpametiad 20
conprises of a PRMA@EUMEL hAd C&?ﬂa@?hg ek 16a3¢)one pFRASHEF i0Turle PRIJABIANGySEnsor

WO 01/ 82772 9 PCT/ SGOL/ OU07S , electronics set-up for neasurenent
(42), an 18nal ogcathetgiisfidipaticntompmprisrg: (40) for converting the anal og signal

to a digital signal, ry nmean 32 a, fal.l safe el ectro nmechani sm (30),
2 keyboard (28) " LBNEER R Bes Vithin EnpRine B iR TRED Btfle'a
controller 5 (Zaﬂscha%%@ﬁiberw}ﬁ&ﬁ)ﬁ'iﬁﬂufﬂéonﬁlﬁﬁﬂjcﬂftdnaitﬁ)ﬂiet]ﬁﬁ!n(,?’@- At power
up, the mcro controller (34) does a self test and initialises the system
to a default state. THEPeRAImECthedhinedragan the pusing suehdeat $he gring thag haBgence
of a urine bag %4%. If the urine bag (44) is present the micro controller
-(34) informs 10 th >operator to replace the old urine bag (44), or else to
connect dSnew ufrine Rafedtig)the Grine framrthevpatien én theqrinddpgj S connected, the
wei ght of the urine ba% l£i44) i s measured. using.the weighi ng, ensor  (46) and
-tarred. Then, the ni c¥YQSBALRG wene ?e&)mﬁéﬁ SEHEANG yNEADASHAKE SHBPHSS ht  of
the urine bag 1 dthneasnd¥eamiiestolices AR aBlbgRigRgr, Sensor (46} and

accunul ates the mcrer%ent al ' change. Thus, dan accunul ated val ue for the
wei ght of the ufine bagvérting thesanatogsegnabth a digttak signador r espondi ng vol une
using a suitable fact.or. . .Then hhe {:al CL{|,a ed vol une iﬁ used furt er to

cal cul ate ot her” par amtﬁ}lggg& 1gét§ signal mnto 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,



cumul ative volune, flowrate, etc. The value is updated on a liquid crystal
20 display (LCD) (26) and transmtted to a conputerized clinical

i nformat i gy EwsiAmM (CTS) through a slave controller (22). phediifobds
controller (34) periodically checks for an alarmlimt violation and
activates the alarmfunctions. A Real Time C ock (24) provides various
timng functions for the system A user 25 or caregiver is able to interact
wi th the apparatus (2@pardsifoostgiRcinkey uoiae Go?k patiesténgrrur{magsuch as a

| oad cell is used for variqus weight peasurepents, An analog to digi t'a1|1
converter (40) is useBer [QfoMetging ghe HEmgnarS gvish ghaye ghipg mgans whic

correspondi ng di.gi i : i : (34) is able to
process the si gﬁg‘najggeﬁ?rrg'?%gnggg?rhgla\g}elfﬁggrr'w(u 3%?&%56@{}%@%1 /182772 10

PCT/ SGO /00075-A f ai hessffer @neetting theatadoy sgnal 892 degtghgpnanously is
activated when there are iptrusigns sugh, s doqr, cassette openings to a
housi ng (rot shown) arﬁﬂaqsnffoéﬂ?l?}ﬁ‘cl%g fheedigita ﬁgﬁﬂn‘PF‘b!alréWr‘( saptroligr Wetdlary
actions. 5 A po‘@?lrcul%iéaaq|lé’asf‘5ﬂatpa§§§étercmﬁg?ﬁﬁ%t he mai ns power to appropriate
potentials as required by various parts of the system The power supply
(ﬁ8) ibnt el li g]?nt-l y chaegssfoagrlﬁaidﬁxg@/fa(l%)“q rlmmiso)!vilipln glgi‘tdﬁm rbia::ndxcmprqjlw\m in
t he absence of nmins power. e power su ni may al so he a
portabl e power §HPPrOC SIPﬁpﬁa&eﬁi‘\é\?‘?m ﬁ‘ﬁg&é‘%"g eélh?f\(ﬂﬁ?aés 13 %‘ﬁn'&%ﬂlﬁ
illustrating the inithadsyas aielsla%%me feQlirdd & 1026638 pABmefer bheheNirfile®n a
control l er (34) upon powering up. self test for the mcro controller (34)
is initiallsed wsplaygyeans. the self test is not passed then an error nmessage
is produced on the Liquid crystal display (LCD) and the operation ends.

O herwise, if the self test is passed then the apparatus (20) is set to a
15 default value and a tine interval is able to be inputted by a user by

way of the keyboard (128). In figure 2 {lb), there is shown a flow chart
i 1Tustrating i nTypicellgethg measyecnené datthe apparauRds Hepiadapuls USAY arsterdandf

this invention. ti ' v [ chart
-illustrating thg?egpée%écﬂiaa%\?c}ﬁgéegél} tr?ta{]ﬁéﬁgébglrea [ \c%ﬂ)a f%@eggﬁcu#gﬁf%l#ﬁo the
par anet eri$ usi ngveigie igrthenepnoaedsovolutdy by theamnidrd @onthsliar and shd teadirige ate | S
passed as shown in Fig.2(3). 25 As_described above, when the initialisation
“test is passed 3559@6&,{%“?%"@?54@@851“3% cﬁis@?@se]@bfﬂ‘@m'er (34) requests

whet her the urine bag (44) is connected to the neasuring and wei ghing
sensor (46) and the novable tray or cassette type device. If the urine bag
(44) is not confdepicelly,t mewset hechmas rohaspitelr cdregivex 3} pbleetis setethevaitereal oher e

there is no urine ba 44), connected to the ring.senspr .(46). 30 .and
requesltg tha;J Ia“??é&‘l‘r f(“ﬁte o2 Hk“ﬁéf)“ Er%‘ﬁﬁ%fqg%s‘?a&ht Besrﬁeiglﬁrlg ﬁg‘l’%%‘s f
(46). |f Zghe uriangnid@dnéshd)whish GHEHRGIBEMS Part 0 NG hiSardts a8d HRANIHAE) tAhgshen

the display (26) requests the user to connect a new urine bag {44).

descri bed abovenvsaen. WO 01/82772 11 PCT/ SGOL/ 0007s a new urine bag (44)
is connected, the weight of the urine bag (44) is neasured using the

wei ghi ng sensor (46) and tarred. In particular, the follow ng steps are now
performed: 5 - |Tygicaly| e appdranrrisaies espsable oftispleying paiayhetdrs alidh SBaduament er s,

volume and cumulative volume over a period of time. Typically, the apparatus

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

Typically, 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'prc-set by the user, the unit gives an
30 audible and visual alarm/warning. This enables the doctors to initiate any medical

action required.



- A slave processor is activated for data communication to a renote
conputerised system for exanple CIS system and - Initialise all the

di spl ay Wiyylawe77,10 After the above steps have been perforg@dsddi@opdsC’ ©
controller (34) nonitors whether the weight of the urine bag ? 4§%|s

i ncreased. As shown in the flow chart if the urine bag (44) weight is

i ncreased then the new bag weight is calculated as the old bag weight in

addition to the_increnental change in.wejght. This value is,15 converted
from an anal og [¥igallys gj‘q‘? éPp"’s‘i‘tQﬁgﬁ 2 3y \thnn‘fcqeé‘ge adl ?‘E’Pab?"sﬁ')“t é’%iﬁbﬁl ates

the volunme of thgHr b3& Lp. ThEicAY, NRe Badery ) inRndR) %%éd Reh e unit is
appropriate equation. After e new urine"bag (44) "wei ght and vol une are
cal cul at ed, t hepldgsal tayngi@6iltcrting cupeatt(ddC amepmy.spl ays t he new val ues for
the paraneters, "PRESENT VOLUVE', "TOTAL VOLUME", and "FLOW RATE'. The
mcro controller (34) also nonitors whether the new cal cul ated paraneters
exceed the prespipivalpiak iﬁiu@irn?d)fm dpparaiisGE @ caoRitt-HpeHolde? 4dr thkfurinb®agew 25
cal cul ated paraneters exceed the preset values then an alarmlimt

vi ol ati on occurwhighds al¢signes] Bhé bailaimesuch aovdyythakthe vges bag isvhpng droglysual

al arm war ni ng on e display (26)..,1f the n al gul at ed r S not
exceed the presaagelég Lfgsg?%%:ﬁgt‘ﬁég}ﬁ% regs%rglr?f%&ol%?' efrhlé( g’f? %Egﬁefﬁ%q %fgié" V\t/ﬁgt her
a suitable ti ”Ecd'sf,&t@ftxﬁé holdero &y pratéhté henflndtoatedsn te Bedsatdntng thiemay
previ ous volume and the present volune. 30 After this step is perforned the
previ ous vol unearis§ fareihg BERe bagpsymegme dunfg wansgorratipnior yPthenaccalsntad | n
Fi g. 3(a) {fhere j. . i, | i r.at | :

appar at uébvvhen él%gﬂ&ﬁ%g?gg%%%ﬁ@@g R%JL %ﬁ%{ﬁéﬁ%pggﬁeeg’gg r%ﬂadcglgbrsgggﬂ%fgﬁ W th
a third enbodi nesighopoditiors i nvention. 5 Figure 3(a) is a flow chart of the
steps perforned when the door of the housing, which contains the urine bag
(44), is opened or otherwise interrupted and transport of the patient is
requi red. As shbyincally, thee frant aaieb displayr weanst of therapPREAtYS o BniE dhengled & (34)
proceeds to | ock .. . r [y. i en
-requests the usﬂé?lﬁé%e ?@’1"5&%” kgle‘?ﬁgmgrgﬁn%%d(pfwcﬁ%%ﬁ %@%g?\ S?éﬁ%%ét‘é;nd i f
so then pfoceedssen dril tdregibag, ehai tengpparavgedtingit i plackbsarnhé dlodr ai rthe

di splay (26) shows the ssage "Drain the bag and press ENTER to confirni.
“I'n order for tHéat‘ﬁi"c?Be‘gE@r‘itrol ler (34) to proceed the user is required to
press "Enter' to confirmthat the urine bag (44) has to be drained. Upon
receiving this 15 confirmation, the mcro controller (34) checks whet her
the bag is draiTwudcallyf thenminaddg holder diablsl taacéditinoddtoasvitd eansty sfisfendaBhg
drai ned. C ose the do%él. Pr S8 ENTER t 0 con i nue". Uﬁ)on regei vh@g t he
suitabl e confi riREIPET N2 RIRRE WHiG: PagS &7 %ﬁﬁn%hpf’ hotF BrivERRY 1% SYpdat e
val ues fop eachdipefean®ik&lbagkf the urine bag (44) is not to be drained then
the user is requested whether the bag has to be 20 transported with the
patient. If the bag has to be transported with the patient, then the user

proceeds with the. r adur e. he di.spl t he
nessage " Ready f’%"%‘%?ﬁ%?&’p%ﬁg 1? %@ﬁ@(g?o&@br{?dr@fgf glg éé&%pt éﬁ%ﬁg \E\%e? her
the urine bag (si4femasic sepesestep pfoctdige W6 dB@cH 8 habddr toSeniiraNedontéhienft he
di splay (26) shows the nessage "Transport Mode...Hang the bag and Press

g g
ENTER to 25 corflf bag"so (waf mepsuremerican bgsyspandedgnd resumedwhgnoreadnt Fis | er
(34) updates p t i i er the bag is
connect egg agai ﬂg\%ﬁs a@%%sééb?%ﬁﬁvh@%%ﬁhﬁd@%s}@ﬁ ﬁ]eS}r%?%fZ) conpl etes the
transport procedure and reverts to normal operating node. 30 In Figure 3(b)

there i s shown simla equence ,of st as shown in Fig. 3.(a xcept
thet the stome Tancallvn i e PanSGa i baBRaaa, Paeteto i aring ol o | o
. simlar to the QIAASSNYE Goldfhes NBWrakd) drdOMhEr Relévht SE6RtionN@ich UROMte of

i nputting "yes" V1' O 01/ 82772 PCI/ SGOL/ 00075 13 to the question of "Is
bag drai n?", thaessuggmentotimeopf encag@amente andiradarnt unfoamatiomicar Def digitaly

. i gh h ' b f h f. h
“ovai n the bagrahFrArasetEend PhbeBetfAi ety o GF Bl hlenongfoing) *O°

Afterwards, the mcro controller checks if the bag is drained. If drained,
t he



5 display shows the bag is drained and the paraneters are updated. In
Fig.4, there is shown a housing for the apparatus of this invention in
accor danggoW/Ay-an enbodi ment of this invention. The housepgsé&oflodaas an
upper end 108 and a | ower end 110 together with a pair of sidewalls 105 and
a rear wall 10 (not shown). The front cigof t he housing 100 conprises a pair
of doors 102 and |03 respectively. A display 104 is also provided and is

di sposed in a Baief@rescxiption QHtDiawings easily visible to a user who wi shes to

view the display.(.104). In.use,. the urine bag i | aced wi t hi.n t.he housing
(100) <o that s Evesionghit Sk of Seseebefdnenuar pPuBFs Sl hl et ng
| 00). The el egld ieampaTRE ACMifigd Mehicle gl ihbSifotaled e MEVIRUitEaRARIJTENT S
and are connected to Fh.e housi ng and urine bag (44) together with the

wei ghi ng sensothe dejcriptine ekthodnventionppdhat dewingp serreemgeelprievilnghty
described. 20 Mdi ficatio and riati,ons,such as ul ent to
those okl 1 ed FROPHETEN SEhs aliBh =f SRATg REF 0 Bl pPABHE Ropt
invention. |t pstHeQn@tidader stood that this invention should not be
restricted to the specific enbodi nents) described above. WO 01/82772 14

Cl ai ms PCT/ SGOL/ 00075 . ~. A nethod of neasuring and di splaying at | east
one paraneter i .dy: u i L rhsi Ng
the steps of Sﬁg'g? é‘&!"ﬁ‘é %B%@ﬁ;ng?g%ég%vrﬁﬁ?&ﬁg&ﬁ%@ﬁgﬁc@f&gh@%ﬁ?@g@r{5@ t ube

whi ch is in fl apghratosrimadcontancnwith atfirstentpatiment of thisdmvdnaéotj ng t he body
fluid frgmthe patient in the urine bag, - weighing the body fluid
collectdf in the urine bag so as to forman analog 10 signal, - converting

the anal og si gppl - Eéglié‘aqjo&i’ Eidrt Siubidin A ?%gfxta?iﬂﬁ%rfri’ﬁ@inmﬂfzg@én LBRYSS the

i nputting the digi I nput of the wel e urine bag 1ntoa mcro
controller, | Spparatas eushmvimig Rippeedt | east one paranmeter in the mcro
controller; and - displaying the at |east one-paraneter on a display neans.
2. A nethod according to claim1, further conprising the step of providing

a portable poweg ?@f?%% i BRAYBTIIsHELNE &I MofOBtaD thebteps28F Be afpArBiuiadd
-accordi ng to claim1, wherein the housing maintains the urine bag in a
a

subst antlPal | y msthoghaf thissntenganiand conpri ses a | ockabl e entry means to
prevent unaut horised access to the urine bag. 25 4. A nethod according to

‘claim1l1, wherein .at J east one paraneter ipcludes the present. vol.une,
Cotal vol ure. ke Ao 08 Shert MasBRiRE T Gperahen ShfipReRi e b gring
claim 1, wherebsy {s"drafhed ahddrapOiHedSaSactordaNGOhahtd aofd embbamRek b uiig! der
devi ce. 30 WO 01/82772 15 PCT/ SGO 1/0007s 6. A method according to claim

1, further conpWesliony the step of activating an alarmif the cal culated at
| east opg parameter falls outside preset values stored in

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 embodiment of the

invention; and

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



the mcro controller. S 7. A nethod according to claim?11, further
conprising the step of transferring data regarding cal cuI at ed paraneter

val ues towg 189Phe conputerised system for nonitoring, T'?éb(ﬁ%ﬁﬁ%
recording of the paraneters associated with the pati ent 8 A et hod
according to claim3, further conprising the step of providing a 10
fail-safe means which alerts the mcr8 controller to stop processi ng

par anmet ers whe | .ockabl r |stur n a r s for
measuring and @?@p&&ﬁ}f%&s ste?flgg%r %S%Ereﬂgarné@e?‘n oLt %fﬁ’y' p‘ﬁ%ﬁ?%) uced
by a catheteri sgtedaebiti@pithe andlos Sighel to-a algaklaxs@x?adlgﬁ]embﬁmdani (39)da fail-
communi cation with the patient, - a urine bag for collecting the body fluid
fromthe patiefd e&mtfﬂm%:haﬁlém@@pended within a housing, - neans for

wei ghing the b orm ng
an anal og si gngﬁ&yﬂéa%gzgg ?E‘@:g{rﬁbﬁg E}%Cé{ ana ggljd%iéarg bglae{/ezc%é’%”%r
signal sG as t @X)oi poaerciugpltyainiti (BPLand &balmegn(széjor i nputting the digital

i nput of the weight of the urine bag into a mcro controller, 25 - neans
for calculating the at | east one paraneter in the mcro controller and -
means for displ

reans 1 ol SPIRHSAR: LASHESAUY el G3ThaBFARLATHL R Bhsplek

port abl e power tsoutefalt stathOI'Bd hd2rd7ébnt6]IBCTI4PEdn LAY Forlthe prBseaquaf at us

according to claim9, e n the housing maintains the ur e |na
Substant al Ty tpP Bk BelEhOH o bR iy aacrh e, Bicepican B i

prevent jgnaut ha{aoﬁﬁ%tmer@aa&@m%w URhdBad @), éeis% to/éem?efap%@wﬁufa grdl ng
to claim9, wherein the at | east one paranmeter includes the volune, flow

rate, etc of tffbi)b@dqeahwdlsxne bag (4 lapcpmeatted,sthammhoﬁgletmml tigr(hd) is
wherein there i s fur%her I QVI. edarre activating an alarmif the

cal cul ated at [MEAYYC Hsén% ansetipe PAPPs §Lf“§‘{t3 reset 10 values stored in

the mcro controller. 14. An apparatus according to claim9, further
conprising a neans for transferring data regarding cal cul ated paraneter
.val ues to a refben th%mw@épnts@lfré%fgtp@npdmllmna&umthgwelghggf ﬂgmbag

recordi of t r . dvmth at i,.ent

appar at Bg accopﬁl)%g %qggqvvﬁé‘ s ATERE (Af?g agﬁﬁﬁg "6%5%‘3? §lée mgrer%%%l e
“tray or a casseldnge. h?ﬂh@lserant y@anﬂmwd:ealua&oit@he AR QAT @k USrinRCAY gd4)dist 0
claim1ll, wherein t gre IS furtherg{grow ded a fail safe neans which alerts
the mcro cont FYIVEBEA t1Btos thsp Coprespeading gvoluime Hsingr @ s@hlet fastarodibgn| beent ry

means is OpenegalcﬁZtedA%lﬁﬂ@aF]@éH% HafRed 8 9c A l:abme? apa?ﬁﬁét@r‘s hdie Rody

fluid is urine. 25 18 measuri ng and di spl ayi ng at feast one
par anet er of ucumelapve)duhlad: Hlovaraet ttet eFThes erdlupatslmdhtedmmm 15 uild) ‘crystal

at t achi aurln .,ba i.thin a housin aving a |l ockahle entry neans to a
di schar 3@ t ubediip h&ICﬁS)i Mh ﬁ‘?(ﬂ t@B?ﬂ’rﬂWEcté’t P oFPIR Y% eCliyae3! ifformatign
suspendi ng t hegyitdne(ISP thidupiies RENST Bshelieh hat The dﬁ(:fd‘%oi?@&llé}a@ﬁ

freely, - collecting the urine fromthe patient” in the urine bag,
011 82772 periodically checks for an alarm limit violation and activates the alarm functlons

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



17 PCT/ SGO1/ 0007~ - weighing the urine bag wth a wei ghing means whi ch
conpri ses a neasuring sensor which produces an anal og signal, - converting
the anal ogvsbghnasz to a digital signal, - inputting the di gptphesi@pal 1 nto
a mcro controller so as to calculate at S | east one paraneter 011 t he
urine, - providing a fail-safe nmeans which alerts the mcro controller to
stop processing paraneters when the | b&kable entry nmeans is opened, and -

di spl ayi ng the,rgquire t Least .on a ter o he..ur i spla
reans 10010 Adeilipl dedito pERRSR SORES NGRSl kYRR fefl 281 Y
paranmet er of UmktiSioRs QRUGRdobY, casseid HiRindigs 368 hpadih€ (Hot SKEWH) Sidigerrupteeans

, for attaching a urine bag within a housing having a | ockable entry neans to

a di scharge t uthe migioctenirallern{34) for aeeaspatviAFE®Si on with the patient, 1 S -
means for suspending the urine bag in the housing such that the urine bag

. hangs freely, - neans for collecting the urine fromthe patient in the
urine bag, - nRgever auppigiugiti (38) tdrevetts ithembimg powteh taapyropiata poteatals ashi ch
conpri ses a neasuri ng sensor whi ch produces .an anal og s'ign l.,. 2@.- ﬂEans
for convertingreAREch R} VGEoLs ars of dheasyftegit al hesPeKer supp s sinfeligep but ting
the digital si i 46 QA0S Wer SRl UL haast one
par anet er of tﬁg?%ersiannié%e- maéé’ns hﬁgpﬁ pr@v?d?ﬁgugﬁ?aiﬁ'-sa}%e mear?s whi ch

al erts the m cpovaohibe pdwarsupplysind3rroaesise bga parnzhtepewsr wien t he | ockabl e
entry nmeans is opened, and 2S - neans for displaying the required at | east
one paraneter of the urine on a display neans. 20. An apparatus for

measur eqgnt of ;)bgdy (G, Yhde iCHRN S168 RaTDARHAIRNDHE SRR Alisatdn Gaps eiltBe t YPE
hol der for the urine collection bag and el ectronic equi pment for
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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
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Initialise all parameters,

- Store a copy of all parameters,
- A slave processor is activated for data communication to a remote
computerised system, for example CIS system, and
- Initialise all the display windows.

10
After the above steps have been performed the micro controller (34) monitors
whether the weight of the urine bag (44) is increased. As shown in the flow chart
if the urine bag (44) weight is increased then the new bag weight is calculated as
the old bag weight in addition to the incremental change in weight. This value is

15 converted from an analog to a digital signal and the micro controller (34)
calculates the volume of the urine in the urine bag (44) by calculating the

appropriate equation.

After the new urine bag (44) weight and volume are calculated, the display (26)
20 i1s 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.
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Figure 3(a) is a flow chart of the steps performed when the door of the housing,
which contains the urine bag (44), is opened or otherwise interrupted and
transport of the patient is required. As shown in the attached representation the
micro controller (34) proceeds to lock all values for each parameter. The display

10 (26) then requests the user as to whether the urine bag (44) has to be drained and
if so then proceeds with the bag draining procedure. If chosen to drain, display
(26) shows the message “Drain the bag and press ENTER to confirm”. In order
for the micro controller (34) to proceed the user is required to press ‘Enter’ to
confirm that the urine bag (44) has to be drained. Upon receiving this

15 confirmation, the micro controller (34) checks whether the bag is drained. If
drained, the display (26) shows the message “Bag drained. Close the door. Press
ENTER to continue”. Upon receiving the suitable confirmation the micro
controller (34) will now proceed to update values for each parameter. If the urine
bag (44) 1s not to be drained then the user is requested whether the bag has to be

20 transported with the patient. If the bag has to be transported with the patient, then
the user proceeds with the transport procedure and the display (26) shows the
message “Ready to Transport” and the micro controller (34) checks whether the
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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message ““ Drain the bag and press ENTER to confirm” appears on the display
(26). Afterwards, the micro controller checks if the bag is drained. If drained, the

5 display shows the bag is drained and the parameters are updated.

In Fig.4, there is shown a housing for the apparatus of this invention in
accordance with an embodiment of this invention. The housing 100 has an upper
end 108 and a lower end 110 together with a pair of sidewalls 105 and a rear wall
10 (not shown). The front of the housing 100 comprises a pair of doors 102 and 103
respectively. A display 104 is also provided and is disposed in a manner such

that it is easily visible to a user who wishes to view the display (104).

In use, the urine bag is placed within the housing (100) so that it is upright and is
15 suspended freely within the housing (100). The electrical components are

described in the previous embodiments and are connected to the housing and

urine bag (44) together with the weighing sensor (46). The method and apparatus

steps are as previously described.

20 Modifications and variations such as would be apparent to those skilled in the art
are deemed to be within the scope of this invention. It is to be understood that
this invention should not be restricted to the specific embodiment(s) described

above.
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0 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
10 signal,
- converting the analog signal to a digital signal so as to form a digital
input,
- inputting the digital input of the weight of the urine bag into a micro
controller,
15 - calculating the at least one parameter in the micro controller; and

- displaying the at least one parameter on a display means.

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

portable power source to power the micro controller.

20
3. A method according to claim 1, wherein the housing maintains the urine bag
in a substantially upright position and comprises a lockable entry means to
prevent unauthorised access to the 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 method according to claim 1, wherein the housing comprises a movable

tray or a cassette holder device.
30
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8. A method according to claim 3, further comprising the step of providing a
10 fail-safe means which alerts the micro controller to stop processing parameters

when the lockable entry means is disturbed.

9. An apparatus for measuring and displaying at least one parameter of body

15 fluid produced by a catheterised patient comprising:

- a discharge tube in fluid communication with the patient,

- a urine bag for collecting the body fluid from the patient and which is

suspended within a housing,

- means for weighing the body fluid in the urine bag and which is capable
20 of forming an analog signal,

- means for converting the analog signal to a digital signal so as to form a

digital input,

- means for inputting the digital input of the weight of the urine bag into a

micro controller,
25 - means for calculating the at least one parameter in the micro controller;

and

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

means.

30 10.  An apparatus according to claim 9, further comprising a portable power

source.
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S, " 10%DKND&'1¢) - 3 Aln) 2P%4Rat(9 -a8cording to claim 9, wherein the at least one parameter

includes the volume, flow rate, etc of the body fluids.

13.  An apparatus according to claim 9, wherein there is further provided a means
for activating an alarm if the calculated at least one parameter falls outside preset

10 values stored in the micro controller.

14.  An apparatus according to claim 9, further comprising a means for
transferring data regarding calculated parameter values to a remote computerised
system for monitoring, logging and recording of the parameters associated with

15 the patient.

15.  An apparatus 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 there 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 at least one parameter of urine
produced by a catheterised patient comprising:
- attaching a urine bag within a housing having a lockable entry means to a
discharge tube which is in fluid communication with the patient,
30 - suspending the urine bag in the housing such that the urine bag hangs

freely,

- collecting the urine from the patient in the urine bag,
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19.  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
means to a discharge tube which is in fluid communication with the patient,

15 - means for suspending the urine bag in the housing such that the urine bag
hangs freely,
- means for collecting the urine from the patient in the urine bag,
- means for weighing the urine bag with a weighing means which
comprises a measuring sensor which produces an analog signal,

20 - 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
stop processing parameters when the lockable entry means is opened, and

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

display means.
20.  An apparatus for measurement of body fluids comprising a measuring sensor,
a cassette-type hoider for the urine collection bag and electronic equipment for

measurement, display and other monitoring features.
30



