Title Wreless Tracking System And Met hod For Sterilizable Object (Docket
Nunmber AWP- 020PCT) Technical Field [0001] The present invention is rel ated
to wrel ewe 20roeiebdng systens and nmet hods. Mre speci fi caCiryus2aibegresent
invention relates to a wireless tracking systemand nethod for a tag

subj ect to extrene tenperatures. Background Art [0002] The ability to

qui ckly determ ne the | ocation of objects located within a facility is
becom ng a necessity of life. To the uni nfornmed observer, the placenent of
transponders, al so known as tags, on @gerous non-stati onary objects

whet her in an office or honme would a&ﬁ ar to be an unnecessary use of

resources. However WikdlessIithdkimt SReerd Daaethod Bbi StetilzadRPOBjeLAt € t he
conplexity of nodern |life and the desire for efficiency, whether at the

of fice or hone. [0003] For eXdegReeNumbenANE028HCHospital there are

nunerous shifts of enployees utilizing the sane equi pnent. Wien a new shift
arrives the ability to quickly | ocate nedical equipnment not only results in
a noresefficient use of resourcesTedhuicalfisid can result in averting a
medi cal epergency. Thus, the tracking of nedical equipnent in a hospital is
beconi ng époﬁﬁndardTB?aWrEénvepb%mre e 10 PAKSKISH GNP EEIEn ot her

fact| i ti eselibal ARicH InRRAM.NG: frelBRRS ool Qb Ny BIERUAIGEET T Cf ency. A
typical radio requed%y identification systemincludes at least nultiple

t agged obpwtins andemethodfforwhiag sulyjeetris mktrenatesipgreddres.mul ti pl e recei vers for
receiving the transm ssions fromthe tagged objects, and a processing neans
for analyzing the transm ssions to determne the | ocations of the tagged
objecte within a predeterm ned engidkgrimatart [ 0005] Medical equi pment

subj ect to extrene tenperatures includes surgical kits or surgical trays
whi ch ar e[Q0Pgi cal | yThe abiiifyi toaidkly deicrminoticdoctian ohplyhcts lepisd atithies t o

a facility is becoming a necessity of life. To the uninformed observer, the placement
of transponders, also known as tags, on numerous non-stationary objects whether in
an office or home would appear to be an unnecessary use of resources. However, the
15  uninformed observer fails to appreciate the complexity of modern life and the desire
for efficiency, whether at the office or home.
[0003] For example, in a typical hospital there are numerous shifts of employees
utilizing the same equipment. When a new shift arrives the ability to quickly locate
medical equipment not only results in a more efficient use of resources, but also can
20  result in averting a medical emergency. Thus, the tracking of medical equipment in a
hospital is becoming a standard practice.
[0004] The tracking of objects in other facilities is rapidly becoming a means of
achieving greater efficiency. A typical radio frequency identification system includes
at least multiple tagged objects, each of which transmits a signal, multiple receivers
25  for receiving the transmissions from the tagged objects, and a processing means for
analyzing the transmissions to determine the locations of the tagged objects within a
predetermined environment.
[0005] Medical equipment subject to extreme temperatures includes surgical kits or
surgical trays which are typically sterilized in an autoclave at high temperatures to

30  destroy any living organisms (bacteria, fungi, viruses and spores). Autoclaves



destroy any |iving organi sns (bacteria, fungi, viruses and spores).

Aut ocl avesgeneral | y use heat and high pressure to destroy the |iving

or gani smswoOBheseo4t7gh tenperatures are often in excess eCTARGIdOLEIZES
Fahrenheit, and as high as 300 degrees Fahrenheit. [0006] The surgical
trays are typically conposed of stainless steel, alum numor another netal.
Various surgical instrunents are contained wthin the surgical tray. An
exanpl e of such a tray is disclosed in Wod, U S. Patent Nunber 6827913,

for a Modular Sterilization Tra stens For. Medical. Instru ts. [0007]
The aut oc PGy Eret SR Bt Rrefpe MR REY P IvPEorERysha This Wobi cal 'y  oom
t enper at UtegnRRRIRE hRG ficag eSccb Obf 1MDSdegfdel Palird@ifit® indidHikiaks Y00 €l ess
tracking tags. However, there is a need to track the | ocation of the

surgi cal fegiges Fahprabeithe ability to nonitor the location and the
sterilizatg . i h I: r other like
P N T AL T T N

U. S. Pat eatothrmheasl. Vatib@0 2% gichbinstaurbers hrelcosfaimnedwvithid thakufdiddDuRgader ,
di scl oses the use of passive RFID tags that are attached to surgical

i nst r ument’d FIMBIASiSHE # HrbiISEIGRd shWMoge. EonfaktsNember eRarglLd a ray. The
RFI D t ags i J ol, dass, Wod, Epoxy
resin, Sili cglna?glt?ul ?@g?ﬁ?ﬁ&s%%@?&gﬁhﬁ%@y (E)I'ni trile Butadi ene
Styrene, {®9Fbn Tk astockvastdribratoofteraperafu@B@ed fakibeyomldshntypetllpkogm U. S.

Pat ent Number 6255949, for a H gh Tepperature RFI D.Tag, discloses an RFID
fag that [SRCHBARIRECRING St i arosgRE Uoises S Hruler BirclariRkReBes cel si us o

300 de@r eepweRbSindse is iRed AOrdck (R ReSthn i SurdichiorsisREhce apdsad «of a high
thermally resistant material such as RYTON PPS conmpound or TEFLON. [00010]

Al t hough teaitprtheocatien wrakthp stsviligaitbnstatesr dusicls surgiceloingys allpes phogpitahrt has
failed tooggtﬁgtglﬁllezfg iiipe %robla<tarfs lgesgrocfi 1ra;tl edr W tQ wi.rel ess | ocation asset
tracking rn-a’s ST AP 8F|quenmlpoﬁr’r§n ) %%rpyo%efiuﬁehe | nvention [000 11]
The pr ese[UooBNXE6EL,ic0hl. NAS. PacRANIFERS 71 DRI290RR a8 drIndtrwine® Bs$ RFIRCKiI ng

Reader, discloses the use of passive RFID tags that are attached to surgical

15  instruments to provide information on the contents of a surgical tray. The RFID tags
can be encased in such materials as Phenol, Glass, Wood, Epoxy resin, Silicon,
Rubber, Polyvinyl Chloride, Acrylonitrile Butadiene Styrene, common plastic and
Styrofoam.

[0009] Nicholson, et al., U.S. Patent Number 6255949, for a High Temperature RFID

20  Tag, discloses an RFID tag that is capable of withstanding temperatures of -40
degrees Celsius to 300 degrees Celsius. The tag is placed within a housing composed
of a high thermally resistant material such as RYTON PPS compound or TEFLON.
[00010] Although the prior art has provided numerous solutions, the prior art
has failed to recognize the problems associated with wireless location asset tracking in

25 a sterilization environment.

Summary of the Invention
[00011] The present invention has recognized that operating a wireless tracking
system in a sterilization environment creates unique problems. The present invention

30  provides a solution by transmitting a sterilization event alert.



systemin a sterilization environnment creates unique problens. The present

i nvention provides a solution by transmtting a sterilization event

al ert. [ 00802p10nes7aspect of the present invention is a merhsdomoesreal -ti nme
| ocation nonitoring of a sterilizable object. The nethod includes tracking
a location of a sterilizable object bearing a tag. The tag includes a

seal ed housing, neans for detecting a sterilization event and neans for
transmtting data concerning the sterilization event. The nethod al so

i ncl udes i ng sterl tion event n
tranem o T9Tal o onlnSeiael Bt bRBT I Ehion R DRhp O fud B Bt e by < e
tag. [O000&Rhité¥d @truaétbryhzabm t OBk fgthob eficludis iadieisg BEaEHbh BPa t he
sterilization event. Optional t he net hod further | ncl udes neasuring the
sterili zaﬁﬁeﬁhzaé’%@hle%@ﬁwqgsae@gn@%tﬁgi1ﬁ@u@%@ wepled hawdng. éngses Mfure during the
steriliza V.E r associ ating

t he sterlplégg[gﬂ% ﬂ%ﬂllgc%z)ﬁ Iaﬁ(dn%ﬂﬁ %ﬂ%g;[l{tﬁ{ d’?@rcﬁg veg?? t he nmet hod

i ncl udes assheitiohichgntt Mae sieetidd alsballnblademdmitlng\natsmiaizﬁtidﬁa%ﬁtbjﬁret such as an
aut ocl ave, urgery room or  a surgery. departnent nal Iy, the nethod
further i HEMededsd 11%@?@%&#%%“%9\,8@P@éé@éﬁwtﬁ%h%aﬁ@n §Y‘?§F$P§ %fion event is
det ect ed. 4QRLEQPRIMag t he Method further includes updating a user
interface. [00014] The sterilization event is preferably a pressure change
in the hol0ng] a depsotdliynthefmeihed fstni mCEdesrlgya,suangjdtee&tftrllaatlmt nmoi st ure

vmthlnthehusm r.edet evel of. a in a sterile

bt b et 6o OptgudP I TBe God hrSr RehigRy GertiiaR & ST RRliak St Lo of the
tag, the BAHFIRY nRALIHCGRIBRRMNE &npdMtiAtdRigdhe ReliRd6A 8VdHned

tenperature, duration in a single |location having a predeterm ned

t enper at u@@twlaalb'pé@um@hoct@mh@lf inelpdes @S@,@f#pm the pigriliodit oectivithaa
FSJ? Z{:Ile!t Ief";;[ Ine(q {Z)erencat’ of t%tnlfl e;‘;il ’ %h Ehog 1nc1 e's Ia'sszo%lta laling %hzeostc]eerlﬂc gble ob*ect

pr edet er myi@d fiicd®bRLE s1ed.as an dut@Bla% (i%lhrgéf'y ﬁ)éﬁﬂ&tsa ﬁh*gé}y dspati@itk fl ow.
[00015] Anot her aspect of the present invention is a Téstemfor real-tine

| ocati on RpHPRBE: Aig resthed Sutdey inchidpy witiping amewnHacesy withthg venlizagen g
trackifNg Lady is detected. Optionally, the method further includes updating a user interface.

[00014] The sterilization event is preferably a pressure change in the housing, a
detection of ultrasonic energy, a detection of moisture within the housing, a
predetermined pH level of a chemical in a sterile bath, detecting a gas, an electrical
change in an electrical profile of the tag, the housing being compromised, duration at

20  apredetermined temperature, duration in a single location having a predetermined
temperature, a specific set of events comprising location in a sterilization zone,
stationary in the sterilization zone for a predetermined time or detection of a
predetermined temperature for a predetermined time period, and an order of events
such as a work flow.

25 [00015] Another aspect of the present invention is a system for real-time
location monitoring of a sterilizable object. The system includes a tracking tag,
network sensors and a processing means. The tracking tag is attached to a sterilizable
object. The tracking tag includes a sealed housing, means for detecting a sterilization
event, means for transmitting data concerning the sterilization event outside of the

30  housing. The network sensors are positioned within an indoor facility with at least



network sensors and a processing neans. The tracking tag is attached to a
sterilizable object. The tracking tag includes a seal ed housi ng, neans for
det ect i ngwe 28toerpd77zat i on event, means for transm tti ngpdatis2conesdrai ng t he
sterilization event outside of the housing. The network sensors are
positioned within an indoor facility with at | eastone of the sensors
receiving data fromthe tracking tag. The processing neans processes
signals fromthe tracking tag. [00016] Preferably, the processing neans is
a renote server inscpm%ni.catgtogrov&n'l%gt}aht%nn gw%hk Sensor s eéamd the renote
server fuPThHF REPdRAE haln g Son Rttty sRISF BT Men a

sterili zapfd@esseg/ﬁgﬁalg fosleheghddng fipans for associating the sterilizable
object with a nobile object, neans for adding data to a database, neans for
updati ng H0948} i nt Brafefakly, Ba@ropssiiig mensdha AYNeHE SEIMEr gcapmEnBicatiopr ocess.

The steri Lizahl & QBhe&hsdrS d '&%eerlre%lté/ B S E Heridel me%h§ R %{iLterg y» the
sterilizable object 1s a surgica too?, a patient worn device, or a device
exposesl t acwprocstewhdnea atidlivanivs evdnd Hdetdctodn aichey foasgeciuting thehe present

invention is,.a.tag.for real-tine |ocation nopjtoring of sterilizable
obj ect . TFFE“P%?@EQ Hirdiadt HABHBPHECT Bepde g@a}g G0 e SREPPy. The
processor fdrﬂ%gé{ﬂfgsa et [AOELE! MR AL férfc*ﬁ&&é&% fHeNGt@ofl Qﬂ%@éss.t hriugh the

housi ng and ans for detecting a sterilizatTon event. The power supply is
i n el ect r btealizabtmohyexit caprictemably & kurghel kit.od&smetivaydhpstefikerahbl gbjedtisyd n t he

housi ng. The. housjng i.s preferably a noisture-proof houysi gas- pr oof
housi ng. a*EiseRaPE Brligr ron drvige 06 I8V e rRat loginoreril FeR. Dover suppl y
pref ex@bl yooexyT act s A@BMc SPEBIYfahe dﬁ@%gmvbﬁiam aft8) 18- 8dal SiRhcAbCAMRAr gy Of
nmotion energy. The sterilization detection nmeans iS preferably an

i nt egr at ethogitepidng of ftenilivablerabiess sbhe taghecledes pihousiag. coprogkss@anden neans i s
al ternati yel . 8, 860a%a00 COTpANANt:: h haflRELY kAl AN Satlifoligh ¢ he
processor POV O0OTRY " AnGPRET> RS pect df "R present ™ T iverm t 0r 's a met hod for
real -ti metHedatin@andBRbibt Bgcingt Sélidatibz akne TR} gelerisaplyss&ril i zation
area. The sterilization area is preferably a specific area of a hospital
but al t er Algetrigel spmmaurkeptiontyithethp grgsessar anst prgfprablp péthHotephewiing. sThce itens

such s s H&gsiitfgails p?é]&iagl%%of.sﬁlré-ﬁ?o%sf L@ﬁs’ir‘f‘gq a%%g-\ﬁfo%@ housing a pressure-proof

housing, or a combination of all. The power supply preferably extracts environmental
energy in the form of solar energy or motion energy. The sterilization detection
means is preferably an integrated circuit of the processor. The sterilization detection
means is alternatively a separate component in electrical communication with the

20  processor.
[00018] Another aspect of the present invention is a method for real-time
location monitoring of a sterilizable object in a sterilization area. The sterilization
area is preferably a specific area of a hospital but alternatively is an entire hospital or
multiple hospitals since items such as surgical equipment is transferred between

25  hospitals. The method includes receiving at at least one of a plurality of sensors a
tracking signal from a tag that a sterilizable object is located in a sterilization area.
The tag is associated with the sterilizable object. The method also includes receiving
at at least one of the plurality of sensors a first status signal from the tag that a
sterilization threshold value for a sterilization event is present. The method also

30 includes transmitting the first status signal from the at least one of the plurality of



hospital s. The nmethod includes receiving at at |east one of a plurality of
sensors a tracking signal froma tag that a sterilizable object is |ocated
in a sterwbiambizesr7area. The tag i s associ ated wi th theprsrarseéionaIe
object. The nethod al so includes receiving at at |east one of the plurality
of sensors a first status signal fromthe tag that a sterilization
threshold value for a sterilization event is present. The nethod al so
includes transmtting the first status signal fromthe at |east one of the
plurality %fsrensors to are temstgr(Yelr. .T?ed met hlodn alts? i qclnud §nn receiving
at at | eaSTOQRA BFCTHE SPIVEr al 1580 Hah LT wIoy e et S lepild SPE &l fromthe
tag that Rlﬂlealﬁfr ef idnk@8 hisetbnRiesbihl fidhiufic t4rtha (B¢ QetilizaiahkiadstRvent is
absent. The nethod al so includes transmtting the second status signal from
the at | exaitic e sirilizadopevenkisiabsenst Themsthod alsg inclpdgrdrapsmitingthe The net hod
al so incl I35, i i LA |l e

obj ect at ﬁgd ?tgl{flrlgts gfef?%grqh%ggéedé{ %%%ﬁtﬂ?gglga?ﬁfﬁggeﬁ F?rg?oe %t?%lt?(ﬁ% Léslri%g}l';al and
t he seton@hstmthed atdogneludeskirecrimitihge satifipationstatgefor demmsitizalElt obgcet he
sterilization status for the sterilizable object to an operator. The

steri| i zatd BhraRels é%rV?rsbaﬁ?(E?%?téB%%ﬂ]& f?é%%%wlg%@nf He sseendi 4%t i on was

compl ete Qe diNTRIRARAS: alf) HERAR! dofhin N oSheLkdifiZbh QRuRlBt 8. 15 @ message

including details of the sterilization event such as the duration at each

t enper at usterilitdiée objowt to heosdrator. | Tradtrdiabpe sthtusnt prctdatihn e neseagelthatat i on

area, the_person in control of the steriljzable ohject. upon entering the
tori 11 2al ol Aaeh SR oG R DM e P L SCr LB TBY TS ocess
for the shRedabt zrRlEnLRtEG of thOQOLatidh v Slidh dsZRd d@BtiQV&ahcih S preferably
one of ultrasonic energy sterilization, steamsterilization, heat

steri | i zatdmneratyicetds Gime the sterilizablg olyect coteead thabtegligationiazess therpeesed ihot  wat er

sterilization. mreu trnasqni ¢. enerqgy. sterilization has a steriljzation
hreshor dvailel e e 2RaTppist G Men il s SR ARl Baduio ok b T hooni ¢

ener gy. Atifikgaime $oedach ktagé bOhe preckey fabthe shadizabls bbjetd. i zat i on t hreshol d
val ue of a detection of water vapor at a tenperature of at |east 1000C. A
heat sterlQ0033ti on Phesteribptionigyentas pickyably oa¢ POHIAINESHSIY val ue of a

e el oy AR Byl SO ORI SGRI o0
of at | eastriliz4Did6 aBahobaeestat iasphe Analtprsesis energy Atetihemiondlas a
sterilization threshold value of a detection of a pre-established amount of ultrasonic
energy. A steam sterilization preferably has a sterilization threshold value of a
detection of water vapor at a temperature of at least 100°C. A heat sterilization
20  preferably has a sterilization threshold value of a detection of a temperature of at least
140°C. A pressure sterilization preferably has a sterilization threshold value of a
detection of a pressure of at least 1.036 Bar above atmospheric pressure. A chemical
sterilization preferably has a sterilization threshold value of a detection of a pH of no
more than 3. Another chemical sterilization preferably has a sterilization threshold
25  value of a detection of hydrogen peroxide in a concentration amount of at least 6%. A
hot water sterilization preferably has a sterilization threshold value of a detection of
liquid water at a temperature of at least 70°C. Optionally, a warning threshold

represents a second threshold that is higher or lower than the sterilization event

threshold. Those skilled in the pertinent art will recognize that the afore-mentioned



sterilization preferably has a sterilization threshold value of a detection
of a pH of no nore than 3. Another chemical sterilization preferably has a
sterilizavoanmowthogshol d val ue of a detection of hydrogeRrCparsexiomesITar a
concentration anount of at |east 6% A hot water sterilization preferably
has a sterilization threshold value of a detection of liquid water at a
tenperature of at least 700C. Optionally, a warning threshold represents a
second threshold that is higher or lower than the sterilization event

t hreshol d,, Tho ski.lled in.the rtinent..art w.ll recognize that the

2t o o nenlTENGGE AFsdiats ) MaP e bl EFRERIESY: "t he
sterilizabémrody R6h tié $ddpatndighar éfithgplesamidkatscope and spirit of the
present invention. &000201 The housing is preferably conposed of a

pol yet her [3A088] r esi Ahprheusingais prqforably compppgd eradm%éermge BRSET BRtgHRl

transnmits @0??@ of r @ggﬁgag{n {aggs§é’ﬁel%éiyq9an‘3ﬁlit§“395(%1}%?&%5%%%%13{%}%?5@%2 “

and each plurality twork “sensors commu a
802. 155 4 ppobdoiaakcly Ad8aFigatitrve hiyd cidheftthicsiitahioy éfagtworknsmdors an ul t rasound
or infrared transm ssjon. Brjief Description of the Draw ngs [00022] FIG 1
's schemmtPETGNEHCOHULANE ¢ EPeds 4qEiarolt ﬁé@m%@e@yﬁlﬁéﬁ%klpé HSHE 2 is a
mul ti-floQf MaeWimdfordnthAEd Irhishi&iR] oyi ng a wirel ess asset tracking system
[00024] FIG 3 i1s an illustration of a surgical tray. [00025] FIG 3Ais an
illustration of an interior of a surgical tray. [00026] FIG 4 is a block
diagram of a tag. [00027] FIG. 4A is.a t ith an integrated circuit.
[00028] FIG 4B is a block Egrile:i&eé?ﬁl%onéﬁaﬂgq I\t,\)n.{aar“ﬂ%si ve enbodi ment of a tag
with am i [Uo@g%Et ed g Cluistsehdn®HR 39w bF Hwirdlest Sssét tRlcRfg sd@r am of an
alternative enpodinent of a tag with an integrated circuit having a
pressure H¥083} or. FHO.0B0]J rylg:flopDvicsy of hfagdity enplgy s covirelassassasr nat i ve
enbodinen&aagngs%%%lmﬁth an integrated circuit having a tenperature

det ect or. '

[00024] FIG. 3 is an illustration of a surgical tray.
[00025] FIG. 3A is an illustration of an interior of a surgical tray.
15 [00026] FIG. 4 is a block diagram of a tag.
[00027] FIG. 4A is a tag with an integrated circuit.
[00028] FIG. 4B is a block diagram of an alternative embodiment of a tag with

an integrated circuit.
[00029] FIG. 4C is a block diagram of an alternative embodiment of a tag with
20  an integrated circuit having a pressure detector.
[00030] FIG. 4D is a block diagram of an alternative embodiment of a tag with
an integrated circuit having a temperature detector.
[00031] FIG. 4E is a block diagram of an alternative embodiment of a tag with
an integrated circuit having a chemical detector.
25  [00032] FIG. 4F is a block diagram of an alternative embodiment of a tag with
an integrated circuit having a voltage detector.
[00033] FIG. 4G is a block diagram of an alternative embodiment of a tag with
an integrated circuit having a moisture detector.
[00034] FIG. 4H is a block diagram of an alternative embodiment of a tag with

30  an integrated circuit having an ultrasonic energy detector.



[0003 1] FIG 4E is a block diagramof an alternative enbodi nent of a tag
with an integrated circuit having a chem cal detector. [00032] FIG 4F is a
bl ock di ayoamooi204m al t er nati ve enbodi nent of a tag w trcaniscommgsas ed
circuit having a voltage detector. [00033] FIG 4G is a block diagramof an
alternative enbodinent of a tag with an integrated circuit having a

noi sture detector. [00034] FIG 4H is a block diagramof an alternative
enbodi ment of a tag with an integrated circuit having an ultrasonic energy

ocati on HORPEbr i nor 15 uisd B vROLGEbsRL R oig5E Ry B AT <" 2% o™

chart of moapeehd bCa sTEtiINABISDjeckeal -tinme | ocation nonitoring of a
sterilizable object utilizing an ultrasonjc enﬁéng%St erilization procedure.
[00037] FIQ8036B i s EI@-IWS&&?‘Y crt af aseeificirpet dealdiyme legationi ne | ocat i on

AT LA I L R

r eal - t3 meptooedire.on nonitoring of a sterilizable object utilizing a high
tenperature sterilization procedure. [00039] FI 5D is a flow chart of a
specific [9903611 f or FHeaIB siafiow glhatt olghs 'Ct”é‘?ﬂi“?%qfoéFeaér“élteelP?altﬁO?abI e obj ect
uti i zi ngnRnRESRSHId 6 AN JHRUIBRliZiSE § kiAo, digre. [00040] FIG
5E is a fIO\I/lv cﬁg%?t of alspecib?ﬁ&c rlre%tlh%d feor r eal -tl(?{n}g%?ocati on nonitoring
of a ster[00028pbl e ob]@cIC wstai flow cimgt of ccépenificanetbakefor keaahtingtlecdtionzat i on

rocedure. [00041].FIG...5F is.a fl.ow chart of a eci fjc et hod,for
Do S e mesbaR T T iaple thicht iR Fieh Rap S BB St EHT PICITE. hot
wat er |t efddoRgpt i ONFRE IS AW Bow BB oM ERETL filtho R kydl MhQdtatiiae | nvention
[00042] As shown in FIGS 1-2, a wireless asset tracking systemis generally

desi gnat ethogorimhef ssietlegabBEbjesct valbzing e pofsuieed enyirmeent stgrilization | ocat i on
of a procedure.
[00040] FIG. 5E is a flow chart of a specific method for real-time location
monitoring of a sterilizable object utilizing a chemical sterilant sterilization
15  procedure.
[00041] FIG. 5F is a flow chart of a specific method for real-time location

monitoring of a sterilizable object utilizing a hot water sterilization procedure.

Best Mode(s) For Carrying Out The Invention

20 [00042] As shown in FIGS 1-2, a wireless asset tracking system is generally
designated 50. The system 50 is capable of determining real-time location of a
sterilizable object 100 within a facility 70, and is particularly useful for tracking a
sterilizable object 100 that sterilized in a sterilization area of the facility 70. The
system 50 preferably includes a plurality of sensors 55, a plurality of bridges 56, a

25  plurality of tags 60 and at least one server 65. One example of the components of the
system 50 is disclosed in Smith ez a/., U.S. Patent Number 7312752 for a Wireless
Position Location And Tracking System, which is hereby incorporated by reference in
its entirety. A more specific example of the sensors 55 is disclosed in Smith ez al.,
U.S. Patent Number 7324824 for a Plug-In Network Appliance, which is hereby

30  incorporated by reference in its entirety.



sterilizable object 100 wthin a facility 70, and is particularly useful
for tracking a sterilizable object 100 that sterilized in a sterilization
area of twesxi2bi7ry 70. The system 50 preferably incluses/is2@boesaiéty of
sensors 55, a plurality of bridges 56, a plurality of tags 60 and at | east
one server 65. One exanple of the conponents of the system 50 is disclosed
in Smth et al., US. Patent Nunber 73 12752 for a Wreless Position
Location And Tracking System which is hereby incorporated by reference in

its entir , nor e, speci fi.c.exappl,e of the,sensor iLs disclosed in
Snmith et E(fd()%ﬁ S. Eg? i%ﬁst%enll\ltlsjﬁﬁs re%ﬁ%%p]%?d‘g%&nuaggffzé*@%c K> Rppl i ance,
whi ch is heypeayor sle@nireradie. MhekedtenS0Geulilized s treck addebyaté 03] The
system 50 is preferably enployed within a facility 70 such as_a hospital or

ot her |i k&cribigiblq eRjcctsThel) rapetianat guonghoyt theifsltyt™. thhadaes¥orreisedle vari ous
sterili Za@&ﬁmﬂ@hﬁghﬁnﬁ%igﬂ% Bhg%?éae{e%%‘é%%tc € af PfLLd fighafare The tags 60

pr ef erabl y conti nuous ansmt signals on a predetermned tine cycle, and
t hese 5i grebscdbe theeweasoreds pysititredskoaghiat 8 facalityt 700 nederhitivelighiout t he
facility 70. Alternatively, the tags 60 transmt signals in a random

ad- hoc or {3y ARHRESTA NEBHLS Thh ElARs B s ax}’édh%‘?_st%‘élas,@éf‘nsor s 55
post ti oneghtfc@ygpLntdiess psliliddcd fBuahdly ohalie) fednafhodiggnt . the tags

60 transmt a signal every five secon en I n rotion, I a signal every
t en m nut esbedierns that thagn@ll tyansithiea semd evey 36 cpeainds athky it manemiandahe data to

a bridge 56 for transm ssion to a server 65. If_a sensor 55 is upable to
Cranont DEn SPGB IBRIoY Hhers SR Sse ey TR BT 10y 4BER P sBioor 55 i n
a mesiy netowpkddd 36efos HahRisdioH VR Bk, If ARSI i90ndde B tRidsHB8026. 1N a
preferred enbodi nent, a transm ssion can be relayed froma sensor 55 to a

bri dge 56bugea ¥, tha seases ¥ gdyorenginstta aoetherf scasor S9anganeshBstwarkkehe bri dge

56. The ser¥el 2 BIENSEARKERNS L naushy recsluss,Lragamgpions from the
sensors 55 \ia The bri ges 5 concern%ng't e rsvenent of asséts 100 beari ng

a tag 60 whidmissiémheanfrciclaytd fréfha sEROrIBrty aIbridde P6 Af @55 @andnkiesiéd ansni ssi ons
fromthe sensors 55 and cal culates a real-tinme position for each of the

assets 100isB8a¢ Phyx sensary ST the iidera6r d&p pervgr Gopreferbly eentiupwidy | ocat i on
| nforpat i oA GRAGRIns i ARSEhSD L FPVRRY bitfhed b 30nlfhihd afr ef erably

di spl ayed on an
movement of assets 100 bearing a tag 60 within the facility 70. The server 65

processes the transmissions from the sensors 55 and calculates a real-time position for
cach of the assets 100 bearing a tag 60 within the facility 70. The real-time location
information for each of the assets 100 bearing a tag 60 is preferably displayed on an
20  image of a floor plan of the indoor facility 70, or if the facility 70 has multiple floors,
then on the floor plan images of the floors of the facility 70. The floor plan image
may be used with a graphical user interface so that an individual of the facility 70 is
able to quickly locate assets 100 within the facility 70.
[00044] The sterilizable objects 100 are preferably items of value to the owners
25  orusers of the system 50 and/or the facility 70. In a hospital setting, the sterilizable
objects 100 could include surgical equipment, nursing equipment and the like. In
particular for the present invention, the sterilizable objects 100 include surgical trays
which preferably contain surgical instruments, such as shown in FIGS. 3 and 3A.

Sterilization is generally defined as a process which achieves the complete killing of



i mage of a floor plan of the indoor facility 70, or if the facility 70 has
multiple floors, then on the floor plan inmages of the floors of the

facility woO.20fbheo477oor plan i mage nay be used with a grapmiusaé10038r6
interface so that an individual of the facility 70 is able to quickly

| ocate assets 100 within the facility 70. [00044] The sterilizable objects
100 are preferably itens of value to the owners or users of the system 50
and/or the facility 70. In a hospital setting, the sterilizable objects 100

coul d include surgical equi. nt. nursing equi nt and.the l.ike. In

part1 cut st or P SR SHORI BetorBh e AT RS, PRI Bei 100 1 et ude
surgi cal Hefayd inbibedhder shed @lihylugoataiing, switce@lg dnastdrilizmat s, such as shown
in FIGS. 3 and 3A. Sterilization is generally defined as a process which

achi eves {#848bnpl efs shewr imPlGrlathe spstemoOryRi#PSIPRSOrE Sp EX AP 9dct er i al

_ - cTlizat . . i . "
Thol ude ol BnORGPAhe RO A RAAR biRpR 300 B b JupbARITHUPROET e
t he syst e6).50heikdnkorz &Sa-$ erefanblySbirdlessiyosvinirotiniedid wittheath dtfict BRowead - t i me

position sterilizabl e objects 100 bearing or .integrated with tags 60. The
sensors 58autle ey dingh)apd witha Séé@ré%laﬁﬁ&hwa@ CRIRSLIRRER VB &S shown as

doubl e ar pLANER) 5@ Wid:fhsl REAY ShoRTbIANID & MideSuspapect ion 66 via

at | east one bridgé 56, suc I sclosed I n the above-nentioned U S.
Pat ent Nuit®282% 3@4B8RUgtloNeawdk utpplinndde tRhortkgsAdpid teemsmit sigmalst(slysvio®a- ¢

transmt signal.s (shown as dashed |ines ich are received by the sensors
S5a o, whHEHoR HAR HSHGHT ToENGRAD 4 BInis dge: Wach BT RaTTOIEEl fhm o i o
to a s®rvefid&R 56 thecwraivdBlraimilsforoef 8HRPLY. TRE §red B3Ns pidi@aly the facility
70. However, the system 50 m%f al so include an off-site server 65, not

r

shown. [ 0BB46] oEaith at thg f@0lityr78f dtaivgr, theasysien 30 may abip ondlvdecpuenityitsi gnal  of
appr oxi mat el %I':éé %?ts églaHertz ("GHz"). The communication format is
’ n 7

pr ef er abl f/e ard 802. 15.4. Those skilled in the pertinent art wll

recogni ze[gooas] t he Ea@ﬁtagﬁogsaafeﬁbgﬁtadn@mah aYa@fib Olegudncpgiganicifes wi t hout
departing fromthe scope and spirit of the present invention. [00047] As
shown i n mprepximately @48 Lappklenz (VG e i EheepmmunicHipndpiragt is mgborallyi 1 ity

15 IEEE Standard 802.15.4. Those skilled in the pertinent art will recognize that the tags
60 may operate at various frequencies without departing from the scope and spirit of
the present invention.

[00047] As shown in FIG. 2, the facility 70 depicted is a hospital. The facility
70 has a multitude of floors 75a-c. An elevator 80 provides access between the

20  wvarious floors 75a, 75b and 75¢. Each floor 75a, 75b and 75¢ has a multitude of
rooms 90a-i, with each room 90 accessible through a door 85. Positioned throughout
the facility 70 are sensors 55a-o for obtaining readings from tags 60a-d attached to or
integrated into non-stationary assets 100. A bridge 56 is also shown for receiving
transmissions from the sensors 55 for processing by the server 65. Specifically, a

25  surgical tray 100 is used in surgery. A tag 60 is placed inside the tray 100 in order to
track the tray within the facility. The tray 100 is sent to an autoclave 105 on a lower
floor of the facility for sterilization subsequent to the surgery procedure. The
movement of the tray 100 is tracked by the tag 60 and the tracking system 50 of the

present invention.



70 has a nultitude of floors 75a-c. An el evator 80 provides access between
the various floors 75a, 75b and 75c. Each floor 75a, 75b and 75c has a

mul ti t udewof2oroooey790a-i, with each room 90 accessi bl e Phrasghoa2soer 85.
Positioned throughout the facility 70 are sensors 55a-0 for obtaining
readings fromtags 60a-d attached to or integrated into non-stationary
assets 100. A bridge 56 is also shown for receiving transm ssions fromthe
sensors 55 for processing by the server 65. Specifically, a surgical tray

100 is us i, surger Ata i ced inside the tray 100 in order to
tPack noffbolly ot SR Xhodkh AR, b P ARER R bR S lifrBYort el Ot 'one
105 on a beedsof | @Ok vdfeldsh Betvatk krtér¥ack Q03 beinp bh artched) apabsesypnt to the
surgery procedure. The novenent of the tray 100 is tracked by the tag 60

and the t1ebrimefionysenarn |80 apd asersop i ¥s chite Bracesri 190 i DowasPUBEtioRown i n
FIG 4, a\x)itﬁ%eﬁ%n%relfo%r I%Blié{%%%{;]ruﬂﬁsanﬁ W GERERRE I R bl tEFar 1 0BT O%ﬁésor 101, a

wirel ess network i nterface avi'ng an antenna, a power Supply 104, a
not i ons sepswer slipplyalitd pacfeabBotrodides pokre tp flegqessssor 101, ths niotioa @easoni cat i on
with the ?gnsor 106, notion sensor 105 and mﬁrelegﬁﬁnetmork inierface 103.

The power 1€t $eni%54 0g2a¢ dhreamirg st b dntstaesy | 1o sopichswwdbt04i61, t he

mot i on Seﬂl%@éralﬂ-lg%%gzt&% SENE0L nﬂﬁlﬁ? Bl N @h%as&&&%ﬁ%@eﬁg\aﬁg frekhiy tipce 103.

The power  supp i's preferab atte such hi um battery. The
power supphly sd@dcio§ pprefier tioltag 6(heComkyvispie cecrgl upoethe tagr6G dbwsag 60.

Conserving the r use of the tag 60 allows the tag, 60 to have greater
ise per | ol 6F B IHELa P05 B UBRAF dethibe U PRt aBoas ) 1 an

al ter p@t i ywogopodi Manin SRENMIvE RATob&MABshdEInFa0S 2B, he Bedsdr 80k isRhegr al
conponent of the mcrocontroller 101. [00050] Preferably the conponents of

the tag amscgsplonwpedeniiof Hiomigreronsdley 1014 i ndi cated by the dashed line. The

housing 1 i§, pref grabl osed of xtrene tepperature resistant and
moi sture 10T Ane Raderiy R RIRED ey o e AR TR bR TR AL etz

pol yet her i 14 Gidaeslivy, thevahbalihe ThoRushghl1ast pefrabiieombesidofaal component s
of the tag 60 are preferably contained within the housing 114, and the

housi ng 1$4rqnac SPEPBFHB FSPISANt AR BIRISCHE ISpiskt auaderialnd Mot draigraha preferably

has |5 material is ULTEM polyetherimide resin, available from GE Plastics. The electrical

components of the tag 60 are preferably contained within the housing 114, and the
housing 114 is preferably ultrasonically welded. The housing 114 preferably has
dimensions of 1 inch width by 1.6 inches length by 0.5 inch thickness. The housing
114 is preferably pneumatically leak tested to verify the ultrasonic weld. Those

20  skilled in the pertinent art will recognize that the dimensions of the housing 114 may
be adapted to a tag for various sterilizable objects without departing from the scope
and spirit of the present invention.
[00051] As shown in FIG. 4A, the tag 60 has a housing 114 with an integrated
circuit 101 and power supply 104 therein. The integrated circuit 101° preferably

25  includes a microcontroller or processor, a wireless network interface having an
antenna, a motion sensor, a temperature sensor, and an analog—to-digital converter.
In a most preferred embodiment, the electrical components of the tag 60 are on a
single integrated circuit, which are available from various commercial sources such as

Texas Instruments. The power consumption is lower in a sleep mode than in an active
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di mensions of 1 inch width by 1.6 inches length by 0.5 inch thickness. The
housing 114 is preferably pneunatically |leak tested to verify the

ul t rasoniwowelodi2odinose skilled in the pertinent art w | PCTaSegoiozsd7¢ hat t he
di rensi ons of the housing 114 may be adapted to a tag for various
sterilizable objects wi thout departing fromthe scope and spirit of the
present invention. [0005 1] As shown in FIG 4A, the tag 60 has a housing
114 with an integrated circuit 101 ' and power supply 104 therein. The
integrated cirecuit . preferab includes a.mcrocontroller or

pr oceseor mogey Hoieskdiade MsteRiPld hAErBE TSl AR BRRER LS i on sensor,
a tenper ahf ®cueEEN thodAdpain@Rdhage kepdiag bftit 60ME PEdsert.intdhtidn NSt
preferred enbodi nent, the electrical conponents of the tag 60 are on a

si ngl e i ntXgpat ed citreethed 1080 for repl-imelagatigp reoritopipg 0hp TSz mer ci al
sources SYgc: : ment T, 1 i J {n a
Feep: moadiipas A% WP AR Boo IR IPOERASTSUTR 100 ki DO 1
recognd zeistth@kedinhegterilivadgi atee df dicrfacilitys70nmyatbeasuseckensdrisdutThdeparti ng from

the scope and spirit .of the present jnventjan, [00052] A pethod 1000 for
real -ti rreStFB]d%?t“iOBﬁ‘“‘ﬁ’dﬁWthS‘Pei%Oéfiﬁ&%%lteé?lpg’i %ﬁeéﬂ%?@fqr SFC:,IH%qu?st rated in

FIG 5. AycRlionk dHot dO@isfgﬁe‘?foinln' & a0thf ﬁ@j%c"r‘l‘itgﬁg? AF%ch'Rgoﬁz,taaﬁrsﬁgatiﬁ tracked

in a sterilization’area of the facility b east one sensor 55. The
steril i zasigoa iaregaived byhelcast any sawsorai] frof thd @gdingdicalingithé preséneg ofnd/ or

sterilizing a,steri]izable object 100 is.perfornmed within . the facility 70.
at bl ock 1969 ERphichid Spide’ ERe mkhenel Or ettty ticohdderRine sensor 55
fromihe trgcafiQc bWk GatinABliNg sREGSAMISroEcddreslof el stdalzhBIR obfReerjool d val ue.
The presence of the sterilization threshold value is indicative of the

begi nni ngAsblogkd0@3.ithe fiest stats pigpelasl foreatdsd te heerfrad praciessabl Ehofijsect 100. At

bl ock 1003,.the firs af us _si | .1 .orward to central processor
The 11 st S olet LSk S tfu e I eldud PLUBE R BB aiET s e “date,

| ocat i on, idehiif€dtiondaiatthé stedliza0idn tiRBsholldealad estbdte aht wlock hoes hetbndal ue
detected. At block 1004, a second status signal is received by at |east one
sensor 555HR{US§ENAlES £ecgived biy gk lcasiona gensaeS hfertbe tagroQ ingicating thej zat i on

threspol d,yal,yeor ki st@hf?%aﬁgﬁgggshoﬁd‘%lﬁ&CRPﬂo?lIe ?(? S il B0Ra %%?iilé;s ﬁ%ﬁ{%‘isﬁ'ed to

the central processor. ence of the s rzatiron t value is
forwarded to the central processor. The absence of the sterilization threshold value is

indicative of the end of the sterilization procedure for the sterilizable object 100. The
second status signal preferably comprises data including time, date, location, object
identification, and a termination of sterilization threshold value message. At block

20 1006, the central processor determines a sterilization status for the sterilizable object
based on at least the first status signal and the second status signal. The central
processor calculates the time that the sterilizable object 100 was exposed to the
sterilization event and the intensity of the exposure. The calculated values are
compared to stored data for prescribed sterilization values to determine if the

25  sterilizable object was properly sterilized. At block 1007, the sterilization status is
communicated to an operator. The communication informs the operator if the
sterilization procedure was complete or incomplete. The sterilization events are
preferably a known sequence of at least one of a series of predefined temperature, a
series of predefined locations, an ordered series of predefined locations the absence of

30  aseries of predefined temperatures and the absence of predefined locations.
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indicative of the end of the sterilization procedure for the sterilizable
obj ect 100. The second status signal preferably conprises data including
time, datwo2bweravi’en, object identification, and a ternPoatisee 008976
sterilization threshold val ue nmessage. At bl ock 1006, the central processor
determ nes a sterilization status for the sterilizable object based on at

| east the first status signal and the second status signal. The central
processor calculates the tine that the sterilizable object 100 was exposed

to the steri..izati on eyvent i ntensit The
ol o at oIl Tas o SEER B WET HeRbERR it nlbeh SRR G Oonfer 1 2at on
val ues t opgleiteltniype of prebdige §dnBs ik b pabRsBRY COEMBR s ORGIsIMc®! Fht | | zed. At

bl ock 1007 the sterilization status is conmunicated to an operator. The
conmuni caPTeswIre detestans | Qaalctssisraathgpeq in qupwormetel NTowkicoRhishdtadur e was

conpl et & Qtr nhﬂ& eas%&‘%ran&ﬂﬁteg%grtﬁé Infdb o?lﬂoﬁ%’fe]frbtlsto SwhlElGADb Y @ known

sequence of one o eries of predefined tenpérature, a series of
predefjn edltérﬁmatl()@ fisr, broadcastde thechesedrkasnsots fif fodefdned comeaimicatisn the absence

of a seri Ei{cé of predef| hagiibhterrper atures an&1 t he absence of pr gefi ned

| ocat i onsEoe0EE$H> Kéfe PRGYSUEF &5 Wtdized i@ sbpseprifizatign. pPags det ect or
106a. One,paridCi @trenhk'lﬂg aRHLREER S @ss&r%%@lger' whidh RLEFRVERIRL | ve CEM
pressure transducer . Theopressure detector 10ba detects a change in

envi r onment@bsapy gsam raed pwiiurh farsteailigatem. | A passwaob V.68t Bar @nswi tt ed by t he

m crocontroller 101 to t.he wrel net wor k i nt 3 roadcast to
The. not wor B Blic 8RR PEVERTC A BB RAT TG D6 ey arloge.
Pref er@bl ypoopapssur @ dpscitit inhdtHRO5000tBr &hEAML $@libh noaltb@Ry ofhe such
apparatus for sterilizing an object is a pressure cooker, which can provide

t he necesStaﬁklzaé)ﬂeedmcémﬂpﬁté%@hm@moﬁ%tPérhlcbqkzié)LOllomstel;bl@bl@s@uﬁcé16@ 1. 036 Bar
above ot MRERNEELS BIETINS 3R LR L PO B B! o

specl ocafl on

noni t or i N5 @fr sterBiz@tidd wtABMLa plRfREzed SnvidohtRhi, awaomsdﬁzcia fidDstaftls bl ock
5001, a sterilizable object 100 haqﬁg atag 60 is tracked in a
sterilizatighH inresaived by pelcasieng pango 1?59mé1tle fag Htingpeingdhe Bresawe Phy

ot 8 DN LAl B AT 300 SR SBR PR A0, 3 1
i ndi cat i nghidhds freeseilzeti@f threshold value for a sterilization pressure utilizing a
pressurized environment. The presence of the sterilization threshold value is
indicative of the beginning of a sterilization procedure for the sterilizable object 100.
At block 5003, the first status signal is forwarded to a central processor. The first
20  status signal preferably comprises data including time, date, location, object
identification, and the sterilization threshold value detected. At block 5004, a second
status signal is received by at least one sensor 55 from the tag 60 indicating the
absence of the sterilization threshold value. At block 5005, the second status signal is
forwarded to the central processor. The absence of the sterilization threshold value is
25  preferably indicative of the end of the sterilization procedure for the sterilizable object
100. Alternatively, the absence of the sterilization threshold value is indicative of a
state change in a workflow of the sterilization procedure for the sterilizable object
100. The second status signal preferably comprises data including time, date,

location, object identification, association with another object, and/or a termination of

30  sterilization threshold value message. At block 5006, the central processor
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pressurized environment of at |east 0.5 Bar above a standard atnospheric
pressure, which is the sterilization threshold value for a sterilization
pressur e woi2biozizdy7a pressuri zed environnent. The presemrcE/uskomioessze
sterilization threshold value is indicative of the beginning of a
sterilization procedure for the sterilizable object 100. At bl ock 5003, the
first status signal is forwarded to a central processor. The first status
signal preferably conprises data including tine, date, |ocation, object

id ifi ' .he .. il [ 1.h I I bl ock
5004, o Soepe Sy ar ghgk ek ARoLATE R B S AESERE D5 {1 om tne

tag 60 i ngafgkigngl dndeh@heene stab sighel. SithRIckchtrd did@Bsol Bileslark thevaheie. At
bl ock 5005, the second status signal is forwarded to the central processor.

The absentst B stopidizalhle pbieptz 0 vis exnpwdriothy siarilizationscypnband thp IRfensifdi cat i ve
of the en e il L r f id ] le. obj ect 100.
Al ternat St K RuR, B peloBRiRRy BB Bon R Bl A B, O

i ndi cad i vefood-mne@nSomideakhnges ¢couldbyperkdrned/ladfally loe tisd dyvideiorat kon procedure

for the sterilizable object 100. The second status_signal preferably
conpr i ses It IGdTRnTST Eijatgmﬁ’@ﬁfdiﬁ't”é?s VBRiR SAVOISH jTéIEtcaliCH]éF?Eii"iaL’@éP’ieon,

associ ati gnirt ARG B BeloritRAYAlizRichRalledd d@lnihe #4711 2at i on

t hreshol d val ue nessage. ock 5006, the central processordeternines a
st eril i zasteohzableathjsctfwas prdperlgtserilizédaiiliznpbjtecte fraes Ioor casmpleaste t he

first status,.signal and the .second status signal...dhe central processor

cal oul at o¥ NGB ReoHGE RS SRPn 3 AbTIerab et 2100 BN BB Eo the
steri|o zabf p036BENbARBtrhEBhé BRSHubY 0P tw i@ xRS 8ffcAivRREsSON skilled in
the pertinent art will recognize that that the afore-nenti oned cal cul ati ons

coul d be papther steidlizadion pracedure remiigevicen abp tdmpegatdicefBHUE epplivdabher by a

group of devices %E(‘?Bn a,.net rk, The cal cul ated .v |UFS a.8.eqnpar ed to
PI‘GS%IH‘G of 7. arba Ve ta MO heI‘l(‘t TESSUIre 10r rour rnlnlgte or ¢ ectlve]ne S
stored data tor prescribed steritization values to determne | he

sterilizall®loeRj5661, thegemlipeh kinustiesdrhinggidated td Arzdprgatar. SIHRS i | € process.
For exanple, one sterilization procedure requires steamat a tenperature of
121 0C appPneynigation farastheopprater Hals serilization Brosedrss Biae eoapPIsiccsur e f or
twentys m put es,; for effectiveness. Another sterilization procedure requires
steamat a tenperature of 1340C applied at a pressure of 2.026 Bar above
at nospher [@0psessur asfshowh oUFIGridy iresltdroative fefrbotlinven e the tag 60 the

sensor is a temperature detector 106b. The temperature detector 106b detects a
change in the environmental temperature, which is a sterilization event transmitted by
the microcontroller 101 to the wireless network interface 103 for broadcast to the

20  network sensors 55 for eventual communication to the server 65.
[00056] Another specific method 4000 for real-time location monitoring of a
sterilizable object is illustrated in FIG. 5C. At block 4001, a sterilizable object 100
having a tag 60 is tracked in a sterilization area of the facility 70 by at least one sensor
55 for sterilization utilizing a high temperature environment. At block 4002, a first

25  status signal is received by at least one sensor 55 from the tag 60 indicating the
presence of high temperature environment of at least 75°C, which is the sterilization
threshold value for a sterilization pressure utilizing a high temperature environment.
The presence of the sterilization threshold value is indicative of the beginning of a
sterilization procedure for the sterilizable object 100. At block 4003, the first status

30  signal is forwarded to a central processor. The first status signal preferably comprises
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At Dbl ock 5007, the sterilization status is communi cated to an operator. The
comuni cation inforns the operator if the sterilization procedure was

conpl et e wo 20riciapggzet e. [ 00055] As shown in FI G 4D, i npalrtuseeapsses

enbodi mrent of the tag 60 the sensor is a tenperature detector 106b. The
tenperature detector 106b detects a change in the environnental

tenperature, which is a sterilization event transmtted by the

m crocontroller 101 to the wireless network interface 103 for broadcast to

the network sensprs..55 [ ,eventual co i.catio 0 the server .6 [ 00056]
Aot her | opRa T RTRETRRA 0D Pisel RETHEERLAMRBE s eTBn fFeuiry
sterilizabhige abk@ed. Asbiotk 464, atsesbniditdnhsGighlis rAteitddaskat4€3loned
sterilizable object 100 having a tag 60 is tracked in a sterilization area

ing a tag 2d i
of the fatimspiyp fromple e S0dadicatirrehaahrspee afshe yerikzadion throgdibyaligili zing a
hi gh ! eTP & Blodk A068the QBRI arsh gél% ﬁéﬂﬁd%d 1! iitral HladsorS Tl al is
recei ved by at | east one sensor BEYFtom t he tag 60 1 ndi ca I'ng the presence
of hi gh t ebgeaceadfithesteriNiation tignthodd valtic IsgasferabbOiadicutivecdt ths eidef the

sterilizatiop threshold value for. @ sterilization pressure utilizing a high
t enper at uPEMBFIOP PRREHYIC f%@@ﬁﬁﬁ@&éﬁ%%olafscttlﬁg- Ao PRvERPeehol d val ue

I's i ndi calfeuterBizatiBhREISIARNANG 9fndRaflebf d L3R Ich LR AGRARAGY bPFhet N
sterilizable object 100. At block 4003, the first status signal is
f or war dedstenlizatioe procatiungrfocibs swrilizatheoljeetsit00s {Tat sscosil graals spnef er abl y
conpri sesdat.a j.ncl udi.n ime, date, |l qcatjon, obj.ect.. i ti.fication, and
Che st or PSEBRORFSSHBl oAl s (et BEPelsR: BEHIAUBA S socond st at us
si gnalg i sadsB6i8iiyEHitRYndthed AAKY, MABr28QSRRatRd IR BB vadbcat i ng the
absence of the sterilization threshold value. At bl ock 4005, the second
st at us si gwsdage.sAt bloghkat0ea thaconkrel preesserl deprroess goterilTaeonatiafontos thef t he
sterilizatig reshol d val ue.,is preferably.indicative of the end of the
steri 11 sar Ol SRR S B PR ich BB aRh 18R s PSR Ven y e
absence offhé bt rockdsdbddl @ilatedthe sinl tHatvBé sterilifablashj€dtl 0V &a9txpbssd at e
change in a workflow of the sterilization procedure for the sterilizable
obj ect 10t thyplsriferivndvertand shaingmsity pi e sxpasuie. cldwalcybdedagduesiae| udi ng
time,  dat ' ' j W fd.cation, i af i i anot her
obj el agebERld Shea QAR preleib MefiRbd Ry aRRE REAL AR, Mk

sterilizable object was properly sterilized utilizing a high temperature environment.

For example, one sterilization procedure for dry heat sterilization requires a
temperature of 180°C for thirty minutes for effectiveness. Another sterilization
procedure for dry heat sterilization requires a temperature of 141°C for three hours for
20  effectiveness. At block 4007, the sterilization status is communicated to an operator.
The communication informs the operator if the sterilization procedure was complete
or incomplete.
[00057] As shown in FIG. 4E, in alternative embodiment of the tag 60 the
sensor is a chemical detector 106¢. The chemical detector 106¢ detects a pH change
25  or the presence of a chemical, which is a sterilization event transmitted by the
microcontroller 101 to the wireless network interface 103 for broadcast to the network
sensors 55 for eventual communication to the server 65.
[00058] Another specific method 6000 for real-time location monitoring of a
sterilizable object is illustrated in FIG. SE. At block 6001, a sterilizable object 100

30  having a tag 60 is tracked in a sterilization area of the facility 70 by at least one sensor
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nmessage. At bl ock 4006, the central processor determnes a sterilization
status for the sterilizable object based on at |east the first status

si gnal amsothw/rewend status signal. The central proceseon/usadionbsaves t he
time that the sterilizable object 100 was exposed to the sterilization
event and the intensity of the exposure. The cal cul ated val ues are conpared
to stored data for prescribed sterilization values to determne if the
sterilizable object was properly sterilized utilizing a high tenperature
envi ronmne For..exanpl e, .one steri,ljzatio rocedure for dr eat

srert |1 sact G sy PER i BhE aRbRD olofiin SERBh REF RS Sresf el o

ef f ecti vepgeSor Ragldwele sekitizalle dBlkttON0Qr PRESbiRzab®S obfscys e dicrifik&l by | zat i on
requires a tenperature of 141 OC for three hours for effectiveness. At

bl ock 400%Wakingeths sierilizabraelient 160 it ushqnmicelsntnin doklard by arsinpersiarde . The
comuni cat),pb A@Bﬁ%ﬁgéﬂﬁ&g@%&%&gﬁ é%%@?iﬁéﬁ@'lgﬁ bIROSMIRSIMr VS

conpl ete or 1 nconpl et Ina Ive
enbodi srentheahg 60 éindicagng Ehetprescaensior clicaieul sleeing adhicleisekd gerilidGon The

chem cal detector 106c detects a pH change or the presence of a chem cal,
which is ﬂir%%%@ Yaluefor 8 steaiigttonresswisi Wigie chemicastengaontheaFencant to

the wirel 668 cRENRkton! RESRJIASElud A3inliRAL R GARC 1%1%1%% bPEsRELNRIK Sensors 55

for eventual comrunication to the server 65. Anot her specific

met hod 60p®cedure fadhe stemizabtoalj¢ad 00 AL block 690D fiheafist gatub sigadllie obj ect is
iIIustrat?d in FIG 5E. At bl ock 6001, a sterH}i%%bbf obj ect %00 havi ng a
tag 60 i s APAEIREM P LA PEIFISP, al RORSLIBYS SEnRECFRON $HEPTes f3f2 at | east
one semsofRudify tifit &latd, IFatib®Bbjct 1desti fihtion CAAThERbrilsta@bh kid&holdChem cal
sterilants are primarily used for heat-labile sterilizable objects 100. The
sterilizabtlac d@F@@(ﬂ-sAhb%ClsﬁﬁQ‘LIaiszwdlﬁat@oﬁﬂiah@ reepavask sy atll¢ast@rice obj ect 100

in a chemcal ution foll.o . by, 110slng. d terll.e ter,. At block 6002,
L o R SOl 0BRSS hORh sl Sk ik WG (ind; Dok, 20%5:

i ndi cati ngtbhekpoesencacohd sawbeighgdb fathvarded adthe dohirslprocsidneTaE eri | i zation
threshold value for a sterilization pressure utilizing a chem cal
st eri | ant abspAge ¢frtBe eadbzagipn thesholdyalng Bareferabbnindisaycofvhe erd ¢fdhe ndi cati ve

ot " P HSADB8a oy i< Pl PgACEe o Shetblicett o ec

the sterilization threshold value is indicative of a state change in a workflow of the
sterilization procedure for the sterilizable object 100. The second status signal
preferably comprises data including time, date, location, object identification,
association with another object, and/or a termination of sterilization threshold value

20  message. At block 6006, the central processor determines a sterilization status for the
sterilizable object based on at least the first status signal and the second status signal.
The central processor calculates the time that the sterilizable object 100 was exposed
to the sterilization event and the intensity of the exposure. The calculated values are
compared to stored data for prescribed sterilization values to determine if the

25  sterilizable object was properly sterilized utilizing a chemical sterilant. For example,
one chemical sterilant sterilizing procedure requires immersion in a 2%
glutaraldehyde solution for twenty minutes for effectiveness. Another chemical
sterilant sterilizing procedure requires immersion in a 0.35% peracetic solution for ten

minutes for effectiveness. Another chemical sterilant sterilizing procedure requires

30  immersion in a 7.5% hydrogen peroxide solution for twenty minutes for effectiveness.
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forwarded to a central processor. The first status signal preferably
conprises data including tine, date, |ocation, object identification, and

t he steriwDzatoam7rhr eshol d val ue detected. At bl ock 60@4T/Us2610008%d6 St at us
signal is received by at |east one sensor 55 fromthe tag 60 indicating the
absence of the sterilization threshold value. At bl ock 6005, the second
status signal is forwarded to the central processor. The absence of the
sterilization threshold value is preferably indicative of the end of the

sterilizat,i r re for the sterilizable [ect 100, ternatively, the
Sheence. ot BRREBET MY Geb lcblSuab i tom GRRcTR R Finetdds (A 0%t hee
change i nc@nianichlien@rmishBe sic@itot ifZld dt@1iliZatioe et Qs th@pktedr | i zabl e
obj ect 100. The second status signal preferably conprises data including

time, dat8Compision, obj ect identification, association wi th another

obj ect, agtf%?%]ea tek@sﬁ@\%ﬁ e, 47t B difeh AL 81%b&'ﬂ¥n‘%ﬁ{‘ﬂtﬂe YRl Gifin{es S 292 Al

bl ock 600 central processor determnes a sterilization status for the
st eri |5 zabkdmoobjaeottagmdectt@n 0at. Taasbdltddealctdctostl06d adteds sichumgk iathd t he
second status signal. The central processor calculates the tine that the
steri | i zabPiResiof Betlag 60 Whish B Berdiration prrat SEevTHteg by Mo ErRARTallE ¢ he

| ntensi ty0f i e witRAS HEGorkl MEerfdt %‘1& frifoah ?&th%rn%tv&d%g@@r{sﬁfé §5%ropt or ed

data for prescribed sterilization values to determne if the sterilizable

obj ect wasvamtwip eothynusicetion fozbelsarvérG5zi ng a chemical sterilant. For exanple,
one chem ¢cal erilant, sterilizing.procedure requires.jmersion in a 2%

gl utaral dg@é sol ugiséh?‘f”_&}n. ‘Hﬁiﬁ?ﬁ “ﬁ‘iﬂfﬁﬁaglé’efewogﬁ@gﬁ%ﬁ%@ 81ﬁnot her

chem ¢@l  §&rB61 ik @hoiSthRY dedcidrNO6R! PREAEIsRUrE QbR $04TRICE tAB phdlerfte0. 35%
peracetic solution for ten mnutes for effectiveness. Another chem cal

st eri | ant obmesiurg.avigh praotedizetion expul fresmittedby themicrpcantrolByslAY dy ogen
per O.Xi .de %lvyi%eilos@ nfe{%&ork‘{‘ﬁé‘}fé{ce”ﬂo@‘i*% of &)craste[foftl(laecﬁeitvgrﬁ](esses'o'%‘g 5? o(%Ck. 600.7’ the
sterilizatioh 6ratus 1s tonmini cated to an opera‘fvor. THe® omruni cat i on

i nforns tbenpeeahunichtibh® t5¢ edrivérigsat i on procedure was conpl ete or
i nconpl ete. [00059] As shown in FIG 4F, in alternative enbaodi nent of the
tag 60 thE0ehkor i 4ngthgpsncsidic raethed {0 foppul-timedocabion symitgengef &r 106d

detects ayGhangs. ik RCINALEADE 16, SPe Al BbcRGoo i SHil-AoR oBfeet idg Zat i on
event transmtted y the m crocontroller

having a tag 60 is tracked in a sterilization area of the facility 70 by at least one sensor
55 for sterilization utilizing a hot water environment. At block 7002, a first status
signal is received by at least one sensor 55 from the tag 60 indicating the presence of
hot water environment of at least 7OOC, which is the sterilization threshold value for a
20  sterilization pressure utilizing a hot water environment. The presence of the
sterilization threshold value is indicative of the beginning of a sterilization procedure
for the sterilizable object 100. At block 7003, the first status signal is forwarded to a
central processor. The first status signal preferably comprises data including time,
date, location, object identification, and the sterilization threshold value detected. At
25  block 7004, a second status signal is received by at least one sensor 55 from the tag 60
indicating the absence of the sterilization threshold value. At block 7005, the second
status signal is forwarded to the central processor. The absence of the sterilization
threshold value is preferably indicative of the end of the sterilization procedure for the
sterilizable object 100. Alternatively, the absence of the sterilization threshold value

30 s indicative of a state change in a workflow of the sterilization procedure for the
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101 to the wireless network interface 103 for broadcast to the network
sensors 55 for eventual communication to the server 65. [00060] As shown in
FIG 4G Wwoaloieo4tat i ve enbodi ment of the tag 60 the seRS®rUSREI0M28Y06 St ur e
detector 106e. The nvoi sture detector 106e detects the presence of noisture,
which is a sterilization event transmtted by the mcrocontroller 101 to
the wireless network interface 103 for broadcast to the network sensors 55
for eventual communication to the server 65. [00061] Another specific

met hod 7000 .f.or,real -ti ocation nitorin a sterilizable.object is
Tl st r ac g Eecpblarhe e afR ey Sy, Suib Rk ol B G ey g
tag 60 i stitneaddt€dodafion, sHj&ut idendfAtdtidn, Asedatidn Wil ahdkdr dbjact, dddyaat | east
one sensor 55 for sterilization utilizing a hot water environment. At bl ock
7002, a floranagipnpfisterlizgatian threshokdbwlyemessgsat At blael 7¢He theessatal 55 from t he
tag 60 ingj i reser . bt O f; at t 700C,
Wnigch i's E#}Ogggsstb Iggelt%@gl%% ao%&?%?te@%gp%g \%ﬁ}ggt}p ﬁir}ydzs)ﬁes rﬁf"f‘%&t"?‘oaﬁ lle%?tzssur e
utili z3 ngthe fived stavad @pnatand thersoeond. stabiesi giad s he ecrvfal ploecssoredaldulaad i on
threshol d value is indicative of the beginning of a sterilizati Oﬂ%pl‘ ocedur e

for the stherlims Pabing stspfiatiic apect A wssERospdaBthestalppia vspAnddhSi gnal i's
f or var dedgthsfry 6f e/ AboR COPRSAliculaliPyIbdsSre BbiabaiSd B 42N dRfagher abl ¥

conprises data’including tine, date, |ocation, object entification, and
t he st eri pbiczaitiednterizasinotaluosad defedeine cft thel sterlizdblaoatkec 064 prapeggcond st at us

signal is received. by at. ] east one sensor 55 fromthe tag 60 indicating the
abaence ofey GG LEING Shieh BRHPUSar BoVRrTe oA HIC S BB TARE Second
stat ugg si ?mbduré fErHonia e Gretifz4tRa re@tcS alteRp B8RSO 20°CHBr BRSANfLesOf the
sterilization threshold value is preferably indicative of the end of the

steri| i zafdlloweg by matdr sinse Md0SCefor lensatsinds aiy dier dnaog atd Erfant i vel y, the

absence. oLl DECRLET ik bakbhy WY Sk ShiS il b RhEAt Yoy Ofp RSt at €
change i n"a Wwor ow 0 he " steriTi Zatron proceadure tor esterilizable

obj ect 10Q@he I@maerefich Bif@hisshSogpabr Ftiesf @sdblayios prypeediiesvad ad@pletc! udi ng
time, date, location, object identification, association w th another
obj ect, afdineemaletcer ni nati on of sterilization threshold val ue nmessage. At

tS)'t grclkhi ggmog%gf)j gg{]A@?&gﬁ%&%ﬁ%ﬁﬁ{d&%ﬁ%&fd’@opiac%l-ﬁ@tlgéa?tiloh%Iﬁ;niitgﬂng bpjus for the
sterilizable object is illustrated in FIG. 5B. At block 3001, a sterilizable object 100
having a tag 60 is tracked in a sterilization area of the facility 70 by at least one sensor
55 for sterilization utilizing a steam environment. At block 3002, a first status signal
is received by at least one sensor 55 from the tag 60 indicating the presence of a steam

20  environment of at least IOOOC, which is the sterilization threshold value for a
sterilization pressure utilizing a steam environment. The presence of the sterilization
threshold value is indicative of the beginning of a sterilization procedure for the
sterilizable object 100. At block 3003, the first status signal is forwarded to a central
processor. The first status signal preferably comprises data including time, date,

25  location, object identification, and the sterilization threshold value detected. At block
3004, a second status signal is received by at least one sensor 55 from the tag 60
indicating the absence of the sterilization threshold value. At block 3005, the second
status signal is forwarded to the central processor. The absence of the sterilization

threshold value is preferably indicative of the end of the sterilization procedure for the

30  sterilizable object 100. Alternatively, the absence of the sterilization threshold value
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the first status signal and the second status signal. The central processor
calculates the tine that the sterilizable object 100 was exposed to the
sterilizavoanoenest1v and the intensity of the exposure. Poe/usaéionbsaaved

val ues are conpared to stored data for prescribed sterilization values to
determne if the sterilizable object was properly sterilized utilizing a
hi gh tenperature environnent. For exanple, one sterilization procedure for
hot water sterilization requires a tenperature of 7Q0C for two m nutes

foll owed hy. a hot ter rinse.at 9 for.ten .seconds and then drying at
750C Tor BpdefratiRelie HAEF stk oud Pt SPapARY ATt a2

comuni cattedlizab]asbjeRa et Phe scbbfd sanRipnedirtRRubINESHplsch detaoneadh@r 1 f the
sterilization procedure was conplete or inconplete. [00062] Another
specific Hﬁl@h@%@é@@@onm@%sdenggeaélomo%@@l@twwﬁh petherpbisct andoerd | i zabl e
object is,] A 1) 0 byl J e object 100
havi ng a %e%ﬁdé%&fli g%%‘trgréfé (taghi@}]m%%g gl?%)#lggs!té %%ngt;]?lggk g(?(%{’ F}ﬂee (%g[%%lll ity 70 by at
| east Pnepsessor d@&nfings sdtailidatidgatthmn farttht stztiligabe ¢ljeamueainraohemnt . At

bl ock 3002, first status signal, is received by at | east one sensor 55
fromthe f%*& lrwtthﬁla%&lﬁag?mw&?%%mgw- The e BREFPONTEMAEY at | east
LO00C, whiifeftimthiaf e ShRlikdti¢ 8bkaN 0bhiR AN K YU S e AzaforbdyRhd dddaid | O

pressure utilizing a steam environnment. e presence of e sterilization

t hr eshol dingedsug of theiomposmad. | Ve afcudied bdgiésrné ngmpdredtosttencil datadbi on procedure
for the sterilizable object 100. At bl ock 3003, .the .first status signal is
f or v deq PSP Dot izt it s o etermae fife HeaR 2l ey G PRGH Sy abi v

conpr i ges sidatized IBHE N oh tiherdale@nvir&eAtitOFor ORINGAL, oheleRtilifdteat i on, and
the sterilization threshold value detected. At bl ock 3004, a second status
si gnal i sprosedirg & spypnpiterilezagon mqpirsesicun abstempgraturnef 1Ay Grithidycat i ng t he

absence of .the sterdl.izatio r val ue, ..At bl ock 3005,. t.he. second
Dot ueC s it B Fhtdl R ORs bARE 3087, the Renifranich B R coltifrich B8 125 PP

steril i zath Operhitof. eSOt EvahididnSinfor ek icaddeyatbmid tizatdriliza®dn procedringl of the
sterilization procedure for the sterilizable object 100. ternatively, the
absence ofvap RRMBCEqrIINMNIFA t hreshol d val uei s indicative of a state change

|02 YEUKIdUET € ha.Shaeh i FRILOn PHAGGHNESBAE Pt (7aRl e obl ect

100. e Second status signal preferably conprises data
sensor is an ultrasonic energy detector 106f. The ultrasonic energy detector 106f

detects the presence of ultrasonic energy, which is a sterilization event transmitted by
the microcontroller 101 to the wireless network interface 103 for broadcast to the
network sensors 55 for eventual communication to the server 65.

20 [00064] Another specific method 2000 for real-time location monitoring of a
sterilizable object is illustrated in FIG. SA. At block 2001, a sterilizable object 100
having a tag 60 is tracked in a sterilization area of the facility 70 by at least one sensor
55 for sterilization utilizing ultrasonic energy. At block 2002, a first status signal is
received by at least one sensor 55 from the tag 60 indicating the presence of ultrasonic

25  energy, greater than 20,000 Hertz, which is the sterilization threshold value for a
sterilization pressure utilizing ultrasonic energy. The presence of the sterilization
threshold value is indicative of the beginning of a sterilization procedure for the
sterilizable object 100. At block 2003, the first status signal is forwarded to a central
processor. The first status signal preferably comprises data including time, date,

30  location, object identification, and the sterilization threshold value detected. At block
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time, date, location, object identification, association w th another
object, and/or a termnation of sterilization threshold val ue nessage. At

bl ock 30080 2vtver2eent ral processor determ nes a sterilizaCras2emarssss f or t he
sterilizable object based on at |east the first status signal and the
second status signal. The central processor calculates the tine that the
sterilizable object 100 was exposed to the sterilization event and the
intensity of the exposure. The cal cul ated val ues are conpared to stored

data for cri be eri.lization val u to determ i f  the erilizable
Ol ot a0 Ehetl BB B G S e o T s ot (08RO T onres
For exanphilicabing tifet #bkérck atHcferMizataihi&hbldrvafice amt Sibek 200572 el seboridequi r es

steamat a tenperature of 121 OC for thirty mnutes for effectiveness. At
bl ock 300¥tatus gienakis forwapdedite thesqertraldrpeessBnrippbwneriok e sirilpdioat or . The

comruni caty i 3 if [ Ll b S
conp ot o HirCRold XAt oty BRAAALAIve o the B sl RIcPERE K
enbodi renktedfizdbheotjag 160. Afrernagndorthe sbencadbftthastorlizationetirgyhotietdaé or 106f .

The ul trasaonic energy detector 106f detects the presence of_ ultrasonic
ener gy, WP BHCHE CPIESHT Fhepge o W?ff%ﬁéﬁ?ﬁﬁ%aé@nwoqeﬁérerﬁ%ﬁhscontro| | er

101 to th@te%ia%'leeioz%dgqlbwpﬁﬁe bddbRA GAGS sk r@fera{%ﬁ}pétqﬁ%%s%s Fﬁ’tati difg wor K

sensors 55 for ev al conmuni cation to the server 00064] Anot her
speci fi c tekehdade,20@00h,00bj et adentifipaionogsaodiatmonmuith tiorthergbpfct,andfoera | i zabl e

object is illustrated.in Fl A At bl ock 20 i,lizaple object 100
navi ng a (@G0T 8 FPHRgan eSOl ST mesepon ey ed 300% e FRGHI 1y 70 by at
| east j@NepRRBKOF dASTiREs Sd&ilidatidRbth QB fotthé bdHRLLW SUjaT0RIE ANeI@y: At bl ock
2002, a first status signal is received by at |east one sensor 55 fromthe

tag 60 i nthedust sjus yignadeed esecwid states ugpni Theprntigyprogessar elculdien 20, 000

rertz, whiighid subnGe Skertleatianobtr.ssteldayaliue don. @ sLerl Liaat i on
pressure util1zing artrasont ¢ “éner gy. presence o e sterilrzation

t hr eshol dintélstig of thelRfldgudd.i Vie @ficulldied beigésune Bempdre@tosdtériet ldutaabi on procedur e
for the sterilizable object 100. At block 2003, the first status signal is
f or war dedP¥escrEbed strilizatiqay vdwas 4@ deterppiae 1 the sterlizablpsobiped vas PEINSFIEr abl y

conpr $esqdafiz ﬂﬁﬂzﬁl%i ﬂ@as%hﬁeene%t Fhe communication informs the operator if the

sterilization procedure was complete or incomplete.
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| ocation, object identification, and the sterilization threshold val ue
detected. At bl ock2004, a second status signal is received by at |east one
sensor 55wbnorwvicbg7t ag 60 i ndi cating the absence of thePstrarseéivsgre©n
threshol d value. At bl ock 2005, the second status signal is forwarded to
the central processor. The absence of the sterilization threshold value is
preferably indicative of the end of the sterilization procedure for the
sterilizable object 100. Alternatively, the absence of the sterilization
threshold value is indicative of a are change in a workflow of the
sterilization procedure for the sterifi%abl e obj ect 100. The second status
signal preferably conprises data including tinme, date, |ocation, object
identification, association with another object, and/or a term nation of
sterilization fAhpehpdfa roaditivee lesaticngeonipring|of ajstepdigable phiscle strethodr ocessor
deternine§]ﬂ?§%§%iIization status for the sterilizable object based on at

| east the T1Fst Status signal and the second status signal. The central
processor cal cul at egatking 4 iovetidrhet a sthélimbrrabljdcz abirmgalpgabe g0 was exposed
to the sterilization event. and the intensity of.the exposure. _The

cal cul at efPRBYYRG2 srakedchipsngertetns fof dleryingAisieriigrtioh @€BH Maps Keri | i zati on

val ues t ougdRlaiifisnfiid lonbliRindR WLARARLE OB Bl RS MiGRBLLY Sk || 2ed

utilizing ultrasonic energy. e comruni cation I nforns the operator if the
st eri | i zatnbmmapnotiedarsegnabhatibapicelieatom dvactdrp bet¢reddBicaé¢ sy the tek. met hod f or
real -time | ocation nmonitoring of a sterilizable object, the nethod
conprising: tracking a location of a sterilizable object bearing a tag, the

tag cegrpr 2si NgTAe fRAAG BRGNS claifB aNarth@ cof P8k imGs@ist @i | | zation event,
means for transmtting data concerning the sterilization event; detecting a

sterili zastcohzasipagyentand transmtting a signal that the sterilization event
has been detected by the tag. 2. The nethod according to claim1l further
conprising measuring the sterilization event. 3. The method according to

claim1 wBerei Tht hetipdectd gt ORIV eicréis tiie PEHBAULE cedheDgepretsutde
housi ng, a detection of ultrasonic energy, a detection of noisture within
t he housi ANEA ihthe bevungriafietecHrn PEVIEIRSUAC gncega gidstactipmobmaisye péthigat h,

det eci4 ngyp 1¥@Sing, a predetermined pH level of a chemical in a sterile bath, detecting a gas,

or an electrical change in an electrical profile of the tag.

4. The method according to claim 2 wherein measuring the sterilization event
comprises measuring the time and temperature during the sterilization event.

20
5. The method according to claim 1 wherein the sterilization event is at least one
of the housing being compromised, duration at a predetermined temperature, duration
in a single location having a predetermined temperature, a specific set of events
comprising location in a sterilization zone, stationary in the sterilization zone for a

25  predetermined time and detection of a predetermined temperature for a predetermined

time period.

6. The method according to claim 1 further comprising associating the

30  sterilizable object with a mobile object.
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or an electrical change in an electrical profile of the tag. 4. The nethod
according to claim2 wherein neasuring the sterilization event conprises
measur i ngwoheloizoe7and tenperature during the sterilizaPcoruSementsy’&. The
met hod according to claim1l wherein the sterilization event is at |east one
of the housing being conprom sed, duration at a predeterm ned tenperature,
duration in a single location having a predeterm ned tenperature, a
specific set of events conprising location in a sterilization zone,
stationarz in &Ee %Eerugig ﬁfqg Fqggi;ﬁé a g{edfte&thedatkge %Qd det ecti on
of a predéterm %Hllﬁﬁpé?é U £ &t Br HSCEPHPREd %l#%gpg$|883 ®. The

nmet hod acGohdhdgefil@zaGbaetnt i dvtdédaglr conpri sing associating the sterilizable
object with a nobile object.7. The method according to claim1 further

conprising initiating a new process with the sterilization event is

ueer i nteftace S MEHS RFARETL R d, B ol IR R LP LR 0P

network sensors forma nesh network to track the sterilizable object. 10. A

system for real-tinme |ocation nopitaqring.of sterilizable object, the
syst em cotpr i siAgmeiodiageqifing o sgim RckEya PRIty PERFIMPLGISNEPTD LY, t he
tracki ng héglﬁ&ggﬂi§hﬂgkgm§§ahggbgqmﬁ%@g, means for detecting a

ns

sterilization event, neans for tra tting data concerning the
sterilization event outside of the housing; a plurality of network sensors,

each of t plyrality.of twork sensors .positionged. w thi n i ndoor

Fact . e "1 &SetetyoP bl fink PR My OuRe SEh SR EEl APt 8% st om ¢ he
trackimg t@dprigg means for processing the signals fromthe tracking tag.
11. The system according to claim 10 wherein the processing neans is a

renote server in coffaekioatagotagiiadiio eisteriblzalrlapbiegt, i triekingrtae sensors, and
the remot g seryel . LULART, GOMRELSSS, JRANS I Ofc il hLALINE A e br ocess when
a sterilizé??on yeﬁﬁ I'S JeEeCteq, “heans Por asssdi a |ngthe sterilizable
obj ect W trhngittpidat @hk&aing th@&BSIIZa00n event outside of the housing; a plurality
of network sensors, cach of the plurality of network sensors positioned within an
15  indoor facility, at least one of the plurality of sensors receiving data from the tracking

tag; and means for processing the signals from the tracking tag.

11.  The system according to claim 10 wherein the processing means is a remote
server in communication with the plurality of network sensors, and the remote server

20  further comprises means for initiating a new process when a sterilization event is
detected, means for associating the sterilizable object with a mobile object, means for
adding data to a database, means for updating a user interface, and means for

changing the state of a process.
25 12.  The system according to claim 10 wherein the sterilization event is a pressure
change in the housing, a detection of ultrasonic energy, a detection of moisture within

the housing, a predetermined pH level of a chemical in a sterile bath, detecting a gas,

or an electrical change in an electrical profile of the tag.

30
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addi ng data to a database, neans for updating a user interface, and neans
for changing the state of a process. 12. The system according to claim10
wher ei n twe 28toenrid7mzati on event is a pressure change i nPCma/shausesyge a
detection of ultrasonic energy, a detection of npisture within the housing,
a predeterm ned pH |l evel of a chemcal in a sterile bath, detecting a gas,
or an electrical change in an electrical profile of the tag.13. The system
according to claim 10 wherein the sterilization event is the housing being
conprised, duration at a predeterm ned tenperature, duration in a single

| ocation having a predeterm ned tenperature, a specific set of events
conpri si ng3| oca@hé Gyktdri a@cosdiff td ¢lZiat 1@WhERNEthe StedilizAlvarayehtls tHee
sterilization zone for a predeterm ned tine and detection of a

pr edet er nhorsing kavpreeaianriised s rratipnpyt @ peedstarnied tempEalyes: dy@tionn a The syst em

accor d ngsi%gle%@aitiﬁ}) %9viﬂ@ﬁ%?éd%te&ﬁﬂﬁleﬁtt&£f%ér%?e?'agpgé?ﬂgf&ett of Bydiee gical kit.

15. Atag r real-tine cation nonitoring’o eri e object, the
tag cosmpr c@hpgsingloeaticsi ing; staxilphieesse! stutidnainint the stanligitiog zohdforar ocessor
conpri si ng transceiver for transmtting .a signal through the housing and
means f or Pt ?fstnﬂinﬁé timegnd deiephon plghPredepmingthigmacrdie fOTﬂIﬁEﬂE%ﬁWfl?ﬂs n the
housi ng, Eﬁﬁgﬁﬂ&@r supply in electrical conmmunication with the processor.
16. The tag according to claim 15 wherein the housing is a noisture-proof
housi ng, a gas-proof housing or a pressure-proof housing. 17. The tag

according,to claim15 wherein tae.s rilization event is a pressure change
" he. hodi ng 1t bitebtsouingto driet ML bhrsTohe SRy abiluth BATER i o ur
wi t hi ng t hgjthousi ng, or an el ectrical change in an electrical profile of the
tag. 18. The tag according to claim 15 wherein the power supply extracts
environnmental energy in the formof solar energy or notion energy. 19. The
tag according 40, ¢hal AR NEL A mbRorle i dFAHAAR HRLEGL gp means is an

comprising:

a housing; a processor within the housing, the processor comprising a
15  transceiver for transmitting a signal through the housing and means for detecting a
sterilization event; and a power supply within the housing, the power supply in

electrical communication with the processor.

16.  The tag according to claim 15 wherein the housing is a moisture-proof

20  housing, a gas-proof housing or a pressure-proof housing.

17.  The tag according to claim 15 wherein the sterilization event is a pressure
change in the housing, a detection of ultrasonic energy, a detection of moisture within
the housing, or an electrical change in an electrical profile of the tag.

25
18.  The tag according to claim 15 wherein the power supply extracts

environmental energy in the form of solar energy or motion energy.

19. The tag according to claim 15 wherein the sterilization detection means is an

30  integrated circuit of the processor.
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integrated circuit of the processor.20. The tag according to claim15
wherein the sterilization detection neans is a separate conponent in

el ectri cavocormni7cati on with the processor. 21. A net hedtfuseomwmasssé i ne

| ocation nonitoring of a sterilizable object, the method conpri sing:
receiving at at |east one of a plurality of sensors a tracking signal from
a tag that a sterilizable object is located in a sterilization area, the
tag associated with the sterilizable object; receiving at at | east one of
the plurality of sensors a first status signal fromthe tag that a
sterilization threshold value for a sterilization event is present;

transmttpog tiTRe fdgrastor@ingtttslash d5alhckdin thd A@ilFhtibeagtctdien&hs iswe plurality
of sensors to a renpte server; receiving at at |east one of the plurality
of sensor SCPATEReBRRPISHIN piCCHiGhedMMuBiGREEWh fhamagesttie sterili zation
threshold value for a sterilization event is absent; transmtting the
second status signal fromthe at |east one of the plurality of sensors to a
renotesserver; determning a sterilization status for the sterilizable

obj ect at _the renote server based on at |east the first status sjgnal and
Che second! st am?efigpﬁfe.nr?ﬁé%e @Bﬁt}ﬁ?ﬁp%‘&quﬁl@ of Retestligble phiget Bis 18¢AGs f or

t he sterib&ﬁggﬁﬁgobject to an operator. 22. The nethod according to claim2
1 wherein the sterilization status is a nessage that the sterilization was
conpl ete. 23. The neichithgad edledstroge bba pluaality Bf denabis rgiackingeigapkfroti zat i on

status is ssage.th he steriljzation. was incao ete. 24. The net hod
Seoordi noe B BT ARk s RS B A o B ok ey Tl T 1 o ¢
ener gy st 8fcigtdrAghbl@Bbjcet €am sterilization, heat sterilization, pressure

sterilization, chem cal sterilization and hot water sterilization; wherein
an ul trasoni c ener gyecsiving dtiay lxpstonc hhdicaplyrbiyidfisgasorsonfitshstewh sigdalval ue of

from the tag that a sterilization threshold value for a sterilization event is present;
transmitting the first status signal from the at least one of the plurality
of sensors to a remote server;

15 receiving at at least one of the plurality of sensors a second status
signal from the tag that the sterilization threshold value for a sterilization event is
absent;

transmitting the second status signal from the at least one of the
plurality of sensors to a remote server;

20 determining a sterilization status for the sterilizable object at the
remote server based on at least the first status signal and the second status signal; and

communicating the sterilization status for the sterilizable object to an

operator.

25 22.  The method according to claim 21 wherein the sterilization status is a message

that the sterilization was complete.

23.  The method according to claim 21 wherein the sterilization status is a message

that the sterilization was incomplete.
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a detection of a pre-established anbunt of ultrasonic energy; wherein a
steam sterilization has a sterilization threshold value of a detection of
wat er vapwo 2ato/1a047@nper at ure of at | east 1000C; wher ei nPaThS2410/028976
sterilization has a sterilization threshold value of a detection of a
tenperature of at |east 1500C, wherein a pressure sterilization has a
sterilization threshold value of a detection of a pressure of at |east

1. 036 Bar above at nospheric pressure; wherein a chem cal sterilization has
a sterili Qtio t hreshol d

I f d i f. hyd . i de i
concentrafion H%le? 0 facgqryiﬁlgggtcag%% Vgltr?e%\%;ﬁ%[lsé%&lzﬁg?\%%‘%\%g{s%ere(s’a?ler i6I : Qa? i on

has a st eqitlab@it bdtgy eeEABbA, Medn!Stefifizadiod Sic@Citb@za0bn, | fregstid Water at a
tenperature of at |east 700C. o
sterilization, chemical sterilization and hot water sterilization;
wherein an ultrasonic energy sterilization has a sterilization threshold value of
5 adetection of a pre-established amount of ultrasonic energy;
wherein a steam sterilization has a sterilization threshold value of a detection
of water vapor at a temperature of at least 100°C;
wherein a heat sterilization has a sterilization threshold value of a detection of
a temperature of at least 150°C;
10 wherein a pressure sterilization has a sterilization threshold value of a
detection of a pressure of at least 1.036 Bar above atmospheric pressure;
wherein a chemical sterilization has a sterilization threshold value of a
detection of hydrogen peroxide in a concentration amount of at least 6% ; and
wherein a hot water sterilization has a sterilization threshold value of a

15 detection of liquid water at a temperature of at least 70°C.

20

24



