F OROME R C METHOD FOR MONI TORI NG A CLEAN- I N- PLACE
SYSTEM FI ELD OF THE | NVENTI ON The i nventi on pertains

wao eooa/1888hod for fluoronetrically nonitoring aPCT/US2006/023700
Clean-In-Place ("CIF 1) system and for
fluoronetrically nonitoring the dosage of chem ca
added to the CI P system BACKGROUND OF THE | NVENTI ON
Beverages and simlar |iquid punpable food products
are prepared, processed and package in bottles, cans,
flexible or other containers through fillers connected
to piping, tankage and so forth. \Wenever a new type
of beverage, etc. is tobe filled, all of the
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residues fromthe previous product in that system A
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"bottling" plant would be the change froma "Diet"

or.ula to one.containi.ng sugars and other nutrijignal
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ot her regul atory agencies to assure food hygi ene and

safety. Sone facilities carry out this task w thout
havi ng to di smantl e and cl ean individual parts. This

process is B R particul ar sone
facilitiesEJX I en referred to as
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assure ol ReidR@ R say | Ni tial rinse begins the CP system by

flushing out residues of the beverage product with '
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tank into which the sanitizing and cl eaning cheimcal's

referred 49 as 4 fipSiep (L0 St MR eqEreEmPPB eS| paPabif T ppgtgurizingdhe
system WhilRin0Ging FB1ubsFof fbdi@l 1igp@afiea! kal i ne or aci d wash.
J[:_k(])r a thermal disinf eﬁ:t i on,. the
¢ 3-step CIP system, as generally carried out, mvolves a sequence of separate
operations: (1) Pre-Rinse; (2) Clean; and (3) Final Rinse. The sequence proceeds as follows:
PRE-RINSE - Following the filling of the last container of the particular flavor the

determination is made by the production scheduler that a change in product, or the

system.

cossation of packaging for a work-day is at hand. An initial rinse begins the CIP system
by flushing out residues of the beverage product with clean water.
CLEAN - After a specified time period, the process piping systern is connected 1o a dedicated
tank into which the senitizing and cleaning chemicals are injected according to GMP forthe
facility. The cleaning step may involve an alkaline or acid wash. For a thermal disinfection, the
water is recirculated through a heat exchanger to raise the temperature to approximately 185
degrees Fahrenheit, and
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water is recirculated through a heat exchanger to

rai se the tenperature to approxi mately 185 degrees
woabeasbsgt , endt hen i s maintained at that tenmperasH06/023700

t hroughout the cleaning cycle. For cleaning only, the

cleaner solution is circulated with or without heat i ng

to di sl odge any residues or contam nants fromthe
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circul ating, said. fluorescent tracer and said c 1 cal
Accord?ngly,Qihere exists a need to provide a less harsh and more e?ggpent method

to monitor and control a CIP system.

SUMMARY OF THE INVENTION

The present invention provides for a method for monitoring a CIP system
comprising the steps of: providing a fluorometer; fluorometrically monitoring said CIP
system; pre-rinsing said CIP system with potable water; adding a known first amount of
fluorescent tracer and a known first amount of chemical to said CIP system or the
chemical alone to said CIP system; circulating said fluorescent tracer and said chemical
for a pre-determined time period or circulating said chemical alone for a pre-determined

time period; using said fluorometer to detect the fluorescence of either said chemical, said



for a pre-determned time period or circulating said

chem cal alone for a pre-determned tine period; using
weaiw/B5a3er oneter to detect the fluorescence oPCEiUSh®E6/023700

said chem cal, saidfluoresgent tracer, or both, in

said CIP system wherein said fluoroneter produces an

out put signal proportional to the detected
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fl uor onet er i nsing said t I
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tracer and said chemical for a pre-determined time period or circulating said chemical
alone for a pre-determined time period; using said fluorometer to detect the fluorescence
of either said chemical, said fluorescent tracer, or both, in said CIP system, wherein said
fluorometer produces an output signal proportional to the detected fluorescence;
optionally repeating the preceding steps one or more times; final rinsing said CIP system

with potable water until the output signal from said fluorometer can no longer be detected



alone for a pre-determned tinme period; using said
fluoroneter to detect the fluorescence of either said
wohewiiesd3g said fluorescent tracer, or both, i RCTAISE06/023700

CIP system wherein said fluoronmeter produces an
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fluorescence of either said chemical, said fluorescent tracer, or both, in said CIP system,
wherein said fluorometer produces an output signal proportional to the detected

fluorescence.




a known anmount of fluorescent tracer and a known

anount of chem cal to said CTP system or the chem cal
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to detect the fluorescence of either said chemcal,

said fluorescent tracer, or both, in said CIP system

wherein said fluoronmeter produces an output signal

proportional to the detected fl uorescence. DESCRI PTI ON
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The fluorometer produces an output signal proportional to the detected
fluorescence. Optionally, adjusting the dosage of the fluorescent tracer and chemical or
chemical alone is based on the output signal from said fluorescent tracer and/or said
chemical detected by the fluorometer.

In one embodiment the fluorescent tracer can be inert and is herein referred to as
inert fluorescent tracer. The term "inert," as used herein refers to an inert fluorescent
tracer that is not appreciably or significantly affected by any other chemistry in the
system, or by the other system parameters such as pH, temperature, ionic strength, redox
potential, microbiological activity or biocide concentration. To quantify what is meant by
"not appreciably or significantly affected", this statement means that an inert fluorescent
compound has no more than a 10% change in its fluorescent signal, under severe

conditions in industrial CIP system.



inert fluorescent tracer. The term™"inert," as used

herein refers to an inert fluorescent tracer that is
woabtocapf3eci ably or significantly affected by a0y/uskiven23700

chemistry in the system 6r by the other system
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the Eﬁ) system that is effective without being grossly excessive can vary with respect to a

variety of factors including, without limitation, the monitoring method selected, the
extent of background interference associated with the selected monitoring method, the
magnitude of the expected inert fluorescent tracer(s) concentration in the CIP system, the
monitoring mode (such as, an on-line continuous monitoring mode), and other similar
factors. In an embodiment, the amount of tracer added to said CIP system ranges from
about 5 ppt to about 1000 ppm, preferably from about 1 ppb to about 50 ppm, more
preferably from about 5 ppb to about 50 ppb.
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[bis(2-hydroxyethyl)amino]-6-[(4-sulfopheny I)amino]-1,3,5-triazin-2-yl]amino],
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7,8-dimethyl-2,4-dioxobenzo[ glpteridin-10(2H)-yl)-r ibitol; mono-, di-, or tri-sulfonated

napthalenes selected from the group consisting of 1,5-naphthalenedisulfonic acid,



sal t; bat hophenant hrol i nedi sul fonic acid di sodi um
salt; amno 2,5-benzene disul fonic acid;
wa-2(0b11am3gnophenyl ) - 6- met hyl ben2ot hi azol e; PCT/US2006/023700
| H benz[ de] i soqui nol i ne-5-gul foni ¢ aci d,
6- am no- 2, 3-di hydr o- 2- (4- net hyl phenyl ) -1, 3-di oxo-,
disodumo sdti{hydrases)! 2-;arrmhrehamp]zthaieﬁesulfmuc acid; 5-amino-2-

B R A TR .
hydﬁﬁcgt@ha@phﬂfa'lgie@lﬁf&ﬁ’é wlénﬁ%fn%[‘l @-nﬁ?’r\tﬂaleﬁ’bsulfomc acid, potassium

enzof uransul foni ¢ aci d: qui nal di ni um 1 odi de;
saltf4- @mrrwciahmdmfcy@o% a&ﬂ@alﬁneémwfm saIdIS -ditesthylaminoAhi t e

nap@hgle e(ﬁu ngﬁlﬁljéll;zgl:rric}m% rgat)gth'rﬂlege ftgfogleczamd 1-amino-7-naphthalene
sulfbﬁdd h@iﬂyaicm/ Emﬁhtﬁﬁl]:n&h&a{r&n@lib fa@lﬂh@iﬁiﬁassmm salt; 3,4,9,10-

Jam no]-1,3,5-triazin-2-yl]a o] -, tetrasodi um salt;

per}theneteﬁmpafbe&xsl&ﬁcuhﬂ b ﬁdlm@qcelzmghﬁ@m X Sul. Fdearescant d,
Brl%‘be%ef gb%%gﬁ%‘%%g{ﬁﬁhﬁ Qac?md %Eﬁls (Eb% l}fnedlplpblsh ﬁl-phenyl -2H-1,2,3-

tnado)anym djpdtassiuhn $alt; aanzren&uﬁbﬂua IﬁbidQS-,(Z}EI&Iapﬁtﬁﬁ[ll ud\isiatdl:2-yl)-
acr|d|n|um 10, 10' - di net hy dinitrate;
2(2-|ph%t§1éggber}yl ,§0§11@[]1 p@l’a A 03_,6 8-pyrenetetrasulfomc acid, tetrasodiun salt;

pyra?nnFé Eihﬁ&%hﬁé’ l’%—?pﬁen@k%ﬂ %e&éof-ﬁi fﬁtogg' Qbrbxﬁcg %Hﬂlthylllﬁm 4.0 4-

or tri-sul napf enes
dlcasbﬁ)@phﬂdfl)‘-fﬁ 6{h1$(ﬂxetl'giﬂammpo): poidoride, dlgodlﬁm salt; phenazinium, 3,7-

cinging hEyelRy aforet et 16 %ﬁ&é%ﬂ%?%ﬁ%%ghmeazss
benz'%ﬁémlfb%j@amd‘ wu(héle%ﬁl%&hlyf)ﬁfg gz_ ﬂ%ﬂ_?gin‘%%ﬁlgy_l)f_mmo]—6-[(4-

ydr oxy- 1-nap hthalenesulfon c
SUIfhE&mnMi)}nﬁmiabhﬁhaBEné’syl dnuind e, ‘ratras@;hum salt; benzenesulfonic acid,

22 2l P SR LRI i

2-y1ParflinB P! d¥dAGINAL LRERRA, grasetﬁyddiesﬂwmnﬁféo@ (2,4-disulfophenyl)-,
am no- 4- napht hal ené sulfonic acid

innqr salfisAgium mtph@mn@ubfomaﬁ@nm -de3-gthengriy)bis[5-[[4-

arfnnBRPN A SORUEATRRIN S Ffl i RS BSAUMIA hininol-

dlsoﬁiuMaBS’CmprIBDCS,ﬂi@ﬁa{esﬂl@dmc cid,.2 f‘l([ﬂgl'aﬁplﬁmtyl] 4,4'-diyldi-2,1-
ght ener 200; benzenesulfonlc

etheze@yl)bqs disediprall Benygesyl @neqa%én@H-mhtho[é 25d]triazol-2-yl)-2-
t I
(2-p§51E12}gﬂ‘_ﬂhrgg¥1 %’%%dﬁxﬂ Eﬁg]ﬁﬁgmﬁg egllllfc*ﬁ?@ﬁ@ eyl h QAL LnBS Hdiyidi-
4,1-ghéhypdneybis[ 6trhathyll,)disodsioml altpagsd bil ammonium, potassium and sodium
c.aci.d, tetrasod un sal t;

1,3,6,.8-pyrenetetrasul
salteieizor, fod Al rBires; eregﬁvgﬁ&%% emBoRshls ofsaKy ARG are
seled{@d Qid1@iat the @ltuaﬁé'sééi'l%%ﬁalé éf the individual 1nert fluorescent tracers within
di car boxyphenyl) 6-Di s(di ethylamno)-, chloride,

the mmggm anercapabte of;blepmgalptmtadm 3,7-
m % 2, 8-

th | . C.| .
PBEH e Bt e BYSHase e el Sidef e TP system is
sele&-,ea froﬁﬁ th% g@&ﬁiﬁm@isuhg B lcandrh, Auhifizsrs 2or by HnbiNalomtherRHT;
peracpwqié»] hlelQ% cltllprlaq Kl@aczh, yhloaing digikide; glataraldolayideramb?,2-
dibrAi8? ZE glpI‘O%Tél‘Paml&e and mixtures thereof.




-(I,2-ethenediyl)bis[5-[[4-[(2-hydroxypropyl)am no
] 6 (phenyl amno)-l, 3,5-triazin- 2-yl]amno]-
wdiemdidsass sal t; xant hyI ium PCT/US2006/023700

3, 6-bi s(di et hyI am no) - 9- ( 29 4-di sul f ophenyl) -, inner

salt, sodiumsalt; benzenesul fonic acid,

2, I anbthe? elﬁibllijﬁ?ﬁﬁih Uﬂdth@ 'irﬁ/[eﬁtrl]&{ Sﬂhe second séage t{lacer tlhat is adc)ledI to

am nomet hy ydr oxyet hyl ) am no phenyl ani.no) -

the dﬂ% ssst@mu%&qlwezlmm]tWﬁw consifting of: lf]ﬁowafe dierjt §plygipn; sodium

benzg,qg’t?% Pér “hip ""gnérnl‘21 @%5&&13%33@3 S‘ilf(f ened| yl') bis,

di Boghiother smbbdinieat) Z‘mnbﬂmdnigmﬂ salch@ﬂ’cbystem with potable water
contl?lge(ssﬁl_%xi %q%%y}g}zlad érg:j qjﬁp%rém@te)r 1n2dlcates a predetermined level of
said gl %ﬁ@&@ﬁm&ﬁo&e&fé}mﬁ@ﬂ 'o?le@é:thn about 1 ppb.

(I'-tr1razene- -diy
4, In-guiotiey bmbedibiesf, @mahnhs;ﬁg of SmCEGHﬂ sysiepmvith patableawater

T G R R T MR T

said 5@061&&“’3@%6 ﬁ“é@er%?lle%gﬁﬁﬁ abo@h pppat the fluorescent
signal s of the individual inert fluorescent tracers

wi The follomangresemples aie ere@qﬁqbtoslegm@enrﬁ@rrﬁéﬁ@b@@menﬁﬁnd

utllltbﬁ&d)fg ee{lgxefﬁlé)népng Xx/o(%f thF tgl E:eltlg{fl 1%)%%11%%?5%&%1% stated in

the C@Qﬁl§la§1§énﬂgdﬁéret(p| eaners, sani t| zers, or a con‘ol nation
thereof; peracetic acid; biocides; chlorine bl each;

chlorlne di oxi de; glutaraldehyde and 2, 2-

di brino-3-nitrile propionam de; and m xtures

t hereof .1 n anot her enbodi ment of the invention, the
second stage tracer that is added to the CIP systemis
sel ected fromthe group consisting of: food ingredi ent
sol ution; sodium benzoate; tannic acid; quinine; and
dodecyl benzene sulfonic acid. In another enbodi nent,
final rinsing of said CIP systemw th potabl e water
continues until the output signal fromthe fluoroneter
i ndicates a predeternmined | evel of said fluourescent
tracer or chem cal of less than about 1 ppb. In

anot her enbodi nent, final rinsing of said CIP system
W th potable water continues until the output signa
fromthe fluoroneter indicates a predeternined | evel

of said second-stage tracer of |ess than about 1 ppb.
The foll owm ng exanpl es are presented to descri be
preferred enbodi nents and utilities of the invention
and is not neant to limt the invention unless
otherwi se stated in the cl ai ns appended heret o. EXAMPLE
1: A fluoronieter would be set up to neasure a certain
fl uorophor, having a signature




excitation and em ssion wavel ength. The fluoroneter is
included in the CIP systemso that any water that is
woiowuBs3s ng t hrough the CIP systemis al so ci PCuiUaR:06423700
t hrough the detection devi,ce. Wen the chem cal and
fluorescent tracer conbination product is injected
EXANBIOE the | oop, the solution created passes through the
fluoroneter, and the desired paraneters are neasured.

AsAdberomgiet Weulflbgspiormsioaneasare geritpBdlyoroRhoi haying a signature
o BRIy AT B ey PR B AP
that &181 vatei fhat is aiztulwidiedhraugheledCTRusystenDB ROt oiidulating through the

cont ai ner _of the conbination product. A {arget .
detectionglsvice. Moensthe ehenyed jad fngresesab fagsy aam%m%gan Prodyctife
oo hg, .i . 1.aty t poi ;
i Yol e TR R 5B (BPINERS) 016 e
parambtetshdirs meayuredeAs boror asrii¢ Huoromete at fowaved it begiastheasurement

control the dosage of chem cal . A .datal ogge t
of FECEiEH % oM THEOHT AT ORLLEy PR Roobe et
activated a b 1b R khak Qétmtesfaqged AlBp cARRENE kSa B6nthiaér 3f3Be 8SmBination

step in"a conputer based program The systemis then
prodnétn e tirgst sétpoint fof fworeseanenhas begs erogramied deto kemmgmprgof the

. . the %.of flushi .al.t ' |
instehigniai. abg Ihen A el 5 R S ¥ birer SRalsRhe o o
stop.t( DethsywheiRc TRSrdRaeN @M toth RbASGTandeEntréld de¥agé bfisentical.

or alternatively the level of CIP chem cal treatnent
A dataleggss eaptuneh theosignal frony thadipergmetqrang/siopesthis igin a digital format
fluoronet er. woul: S c ' .
o BT o 52 4 TR AL B e
rinseavih gRddresthe tiaberaeatimisanedsaringtteyd ef flushihhér GltBrnatively

e 13 B yn i S ik B S 2
reac?t?cfat?g)%és%gb WevEicor dﬁ’éﬁﬁg &&gﬁdlﬁﬂﬁmglg liheRYell JreaPea&aRh]

I nation pro Is 1tnéected into the | oop,
treatbdent kol heen onfficiently esm@adyes t hrough the fl uoroneter,
and the desired paraneters are neasured. As soon as
the fluoroneter is powered it begins neasurenent of
Ex@quﬁezs_cence of a certain signature wavel ength.
I ndi ng none, the fluoroneter activates a relay that
actAl flagremeter freaitl prused up dmmeztveela certain SoeropherehaGhg & Bignature

.conbi nati on. product . . A target t poi. nt .
excififin B8 st eis DB REemgor R iitededlin he CIP system so
that Eaﬁ? wafts tHa IRdHcalatiaB thrdfich the €IP shaeaed @ed oirculstingaaiugt the
e

e fluoronmeter signals the punp to o :
detection device. When the chemical and fluorescent tracer combination product is

injected into the loop, the solution created passes through the fluorometer, and the desired
parameters are measured. As soon as the fluorometer is powered it begins measurement
of fluorescence of a certain signature wavelength. Finding none, the fluorometer
activates a relay that activates a feed pump connected to a container of the combination
product. A target setpoint for fluorescence has been programmed into the memory of the
instrumentation, and when the setpoint is reached the fluorometer signals the pump to

stop. In this way the fluorometer can both monitor and control the dosage of chemical.



stop. In this way the fluoroneter can both nonitor and

control the dosage of chem cal. A datal ogger captures
woOhessidspsal from the fluoroneter and stores thPETiIUS2006/023700

a digital format for |latefjanalysis or for use as a

step in a conputer based program The systemis then

A dafaildg%@ldca\fytdrss {hb 8ighh P61 SeeMiorbmaRe ind Gaes Hgs isiBasligitad §ormat
the % of flushing (or alternatively the level of CP

for laggreamnlyais of far|use pearaieithy Fomprier Psed PROGIATR-c Ghe:FitsRhsthen

. . 1 i . i
s Y04 FRAPAR, G R Reinf B aby oL Bl
the léﬁfaib(]?iﬂ’fb}féﬂﬁédl etile fﬁﬂlainihg)mhﬁﬁh‘hb .ocd'lireedsa;ﬂh tvetrancthe systamg has

W uorescent tracer conbinati ' bei
reached 4p praseidbedravel REilpshiag oy glt%llflétqullsgtqleﬁ%‘%ﬁnpggt%?@éﬁgal
. . ¢ o

e L0 BRI, 0y L MBIk G e
comBihativnademidal beiag esapplighaid the flasting step sdthenlrepsatad oMenitoring

e S oA oS o AR T B b5 50 MR B e
ﬂuorsg%%fﬁt?édgplﬁgeatnﬁs 215 8RB WemRveReidtibedhe fluoroneter is

incl uded e CIP systemso that any water that is
circulating through the CIP systemis also circulating

EXAF[\EE]gEgh the detection device. Wen the chem cal and
scent tracer conbination product is injected

i NAOdAEmbePRouldR sePlpHol AshstreeadcadinPfsst6hdr/ tiavitghn dipeature

fluoroneter, and the desired paranmeters are neasured.
excitaos awhemaissivh avay tlangtbndhe flupwmstsids wgluded hrthe(dP system so

t of f]. i N..Si o
TR
deteétﬁinfﬁéyi&atvm?&l:t%a alh@ﬁniga afnt& _Q'lﬂlofdsmé cacsreoimbdihation aroduct is

cont ai ner o e conbi na t. At t :
injecsed 196 e 19co iSalSIO0 CEHES HRGSS JUaHEILNG QRATRRITH ARbiheidesized
parafletlrs dre Eﬁe&glﬁ}ggj' Bﬁg5mrlh@hh%megeﬁgs ed H%egﬁts Rf¥aStirement

I's Teache uoroneter sign e punp To stop.
of flhdretdense ofycearfaim dignature netvelengtan Fimiidg moej therflumnaneter

_control] the dosage of chem cal. A datal t .
activalgs AdPH AR APTHEHCOPS BIEFR RSP Lo %8 CORPBET phihe Cpmbpigtion

prodcd Qtdrddt sfetgﬁfﬂ?forffﬁ(orés@érﬁé hadBdensirs AlintéSRe ARnRdIy of the
step in"a conputer based program e systemis then

instminestetdoniand whee thd setpadstde raacheddibe fluprsanitergignatsdbe pump to
the % of flushin or alternatively t |..of .
stopg e iaipy e THPrRraT oA Ry FRALOT G oobaE b foragRlo dhuioat.
A dé‘téﬂ%&%épc%ﬁrers eRChigehl #ond the fiudtonidtesmiisksek (Mid ievied digital format
flushing (and an"initial reduction in the dosage of
for Iglepaudiymd etfor nesrasiarteRoin,a commvtes bessdanesrarelThe sysie is then
rinséci with %Ic’ecf?unc}restcgrﬁctrearceror%laa/inlgssmggsﬁggg ﬂﬂid% of flushing (or alternatively
the level of CIP chemical still remaining) that has occurred. Once the system has reached
an initial prescribed % level of flushing (and an initial reduction in the dosage of CIP
chemical remaining), then a second addition of fluorescent tracer only is added and
further flushing of the system occurs. This allows the measurement of the level of

flushing to be even'more sensitively determined and determination of the level of

remaining CIP chemical to be measured to an even lower dosage.



further flushing of the systemoccurs. This allows the

nmeasurenent of the |level of flushing to be even nore
weenwiBsasel y determ ned and determ nation of tReT/usY®b/023700

of remaining CIP chem cal to be neasured to an even

| ower dosage. For exanpl e, 1200 ppm of C P chem cal and

lppm of fluorescent tracer nay have been added

St i o P
adde?ﬁﬁiéi%lﬁi.gﬁgfiﬁ? ﬁﬁeqnﬂiapﬂ&shﬂgéﬂﬁw 1PN GSRERE hehfir&h Yo

e systema r tion of CIP chem ca

fluottescefit fraqap dpsagd hesdacrasedio. dldprin Gwhioh cotrespordiod.9%
t.racer onl

) i's e.to ain a dosage, of
frusling of e Sum epd satuctiom el Gt B ) BRED ARGLAEFoRd
ifi ' il déQdRsTeRordst &8 @facer.
addiiBbf fudreBRht SREAGEY ‘39%%93%@%%%3{’? o 99.9999% e
The systerhiisfyriber fliished ystheha find deszgscf (A rrpnhof Reoresceni trager 1
dosage. of P chem cal oPR0L . S
obtaigzie Biscoy cofpRg Riofop oy BTG st s Bheduction in
the PiYal d8tdelof OB cRérhighnal0.d00U pbes&<0Ll ppbRCehis step of further
conbi nation chem cal has been added can be repeated as
adding of flnpreseentitsaqss enlygafier thy eregingl dluogsseent tagerGoppbnagion
|l evel of f] in .
cnerpiFies Forn iR R b koS &Y Rl E AndcBBy B SO 1oseh the
finaBst1evel af Fudivg bhibe bpvah. Whetlthe glsem had redchedtorprescrited level
been sufficientl rennvegﬁ? Thi s further addi ng g;.a]
of fipshing (o elipmatively ghe levs) of Iy phemicpldreaiment fipg Breasbificntly
e | r ]
rembf AP TR ABAREFh Shbrs g hullaLep e O BHAC Muoresoent
tracérraB36eds prebepeindbenfiuarascehiettdver caqyohisativmerhienviead of can eresdifferent
and whet her, natural qr governnent a&aroved sufstances

fluoggsgery HiagerAAPRARAINSIOR WHFEIS BRYTIERST Ry 2RSS 7 dgtural or

S3h i £ QIRAN liRAbd IRRRS Bhdl Psipdtep).
govarrgﬁga ntdg?b%ﬂgmnethoﬁ}of the pr esent ?hgeé??on

d e Ciranpesctah de enadewn theaempdsitians dpstptionand arrangesieaé pf the

n ope of .t he .i nvent.ion, as. def.in in.th i

oG By o Nk S A ot bl B8t e
scopBY th@{rvBakich 4l RfifYS i EABWihStalnd. he steps of 1 a.

providing a fluoroneter; b. fluoronetrically

nonitoring said CEP system c. pre-rinsing said CIP

systemw th potable water; d. adding a known first

anmount of fluorescent tracer and a known first



anmount of chemcal to said CD? systemor the chem cal

al one to said CD? system e. circulating said
wohouwriesssent tracer and said chem cal for a PCT/US2006/023700

pre-determ ned tine periodgor circulating said

chem cal alone for a pre-determined tinme period; f .

using said fluoronmeter tQLAMSt the fluorescence of

either said chemcal, said fluorescent tracer, or

WHthIg CLANRDd CD? system wherein said fluoroneter
produces an out put signal proportional to the detected

flyore [ ' dosage
L ardurees 1ognaRitid s R RRR bR REps 88, °C;

chema:alprcah&iﬁgamsﬁﬁnaa@n the output signal from said

fluoroneter. 2.  The nethod of clai m 1 further

conprl- s.ﬂﬁl@rqm@waélwmwwgmgtsyé@ SYS¥Whal rinsing said
CD? sys g out put si gnal
from saﬁ’d’gr u ?%ﬁg@fgﬁgﬁﬁkﬁ ﬂ(%;ééwgg ‘det ected or

i ndi cat eddiagprkaodatiastranmadt befhedressbntdedcer siridwalnmeﬁtst

tracer, chemc or both addi n unt of
a seconén@flﬁb‘éta"‘t}’ie%]é‘@?tot %‘ldsgpdsy@ﬁm gﬂ/@f@ﬂ‘? %ne to said CIP
f1 ushing )d CD? systemwith potable water until the

out put s?,gnal fromsaid fluoroneter for said
seconel- siragleting sedé fluomscenbtraasn gnd said cmle'dtfeua pre-determined

i ndicates a det er.m. ned ve f seco

tracer. %éne q%@%mgtc%u}amgw f?l?ﬁnTCEﬁ efd P* ¢Bip 9%W1€e%%lme
perfor mp@goahe following steps:a. rinsing said CIP
systemw th potable water; b. adding a known second

anmounf. a#king| Sa@rfb@dﬁ@m@tet fotetact thedluaresaanes of etk gaidbgrical,
o e Gt fep Bl oA Rle GBS GREBler Pl

to said Irculatin uor escen
tracer gn@r&Aéter Hloeides ah oliput egml @r@iﬁrmﬁﬂ teettle deteeted

period or circulating said chem cal alone for a
pr e- det diuereseence; #d peri od;

g. optionally adjusting the dosage amount of said fluorescent tracer and

chemical or chemical alone based upon the output signal from said

fluorometer.

2. The method of claim 1 further comprising the following steps:

a. final rinsing said CIP system with potable water until the output signal
from said fluorometer can no longer be detected or indicates a pre-
determined level of said fluorescent tracer, chemical or both;

b. adding a known amount of a second-stage tracer to said CIP system; and

c. flushing said CIP system with potable water until the output signal from ‘
said fluorometer for said second-stage tracer can no longer be detected or

indicates a pre-determined level of said second-stager tracer.

3. The method of claim 1 further comprising performing the following steps:



d. using said fluoroneter to detect the fluorescence

of either said chemcal, said fluorescent tracer, or
woabds/135938sai d CD? system wherein said fl uor orerais2006/023700

produces an output signaligroportional to the detected

fluorescence; and e. optionally repeating the

precedi Agsift e4id CIRQyQEmWittepdtablesvated; The met hod of

claim3 further conprising performng the foI | owi ng

st eps. adding aknown segong ageuat @ébl%@ﬁg@rémaﬁrrt% ﬁdrné?mnesecond

vat er Pﬁ‘r {mtlcnf%h {og}‘{o s Rf%rscﬁé ghé‘njuﬂﬁra%'ﬂ:éttg 'said CIP
can no [‘ong etecte or drcates a

det er m sﬁﬂerhevel of said fl uor escent tracer chemi cal

or bot h; addi ng_a knomn anDu 4 se nd Std%%’ ed
tracef P’éc‘élé‘il%g UQFESGERY I %Fﬁﬂa 'sajq ehomy %fa%are rmine

system Yﬂﬁe&ae?ﬁﬁ%?%ﬁcmgﬁr?g At Helnit A1 81 ERU prel @RdmidddQie
said fluoronet

or said second- stage tracer can no
| onger Iperiait ected or indicates a pre determ ned | evel

of sajd secon er tr nmet hod..of cl.aim.1
Oher oo vaRE G RisRaatet b et 1 TblSeh AP pioer sfia Bhéhudal,
f1 uor esgRt frhdrB&Rht tréer, -59 Eoﬂﬁefnrk%ﬂl Ofp §kRhiNwheydig LN

the concentration of said inert fluoréscent tracer is

f eed i nifluotdrect@amodycss empitpuf mgrml apettionaistthe detagiedt
1000 pp:ﬁé 7. The ngthod of claim5 wherein the

concent FrAPFSEHSP idinert fluorescent tracer is feed

i nto §hepGERISYEhEMnE $he grecadalpaidps bnpebnioe dinesit 50

ppm 8. Tﬁe method of claim5 wherein the concentration
of said inert fluorescent tracer feed into the CIP

4 reonEafod {EMHALS KRR bR Rl B soouitOReps,
| s sehedimtirihdingdit €T symmn mSpowhlen\yath unt11 the output signal
3,6-acridinediam ne, N N N -tetranmeth

monoh y d rf&% F%}Fl |ﬂéF§f°n2Qtera‘i%1 mp densse ke Aetsrrd o%@ﬂgsageé &iPhTh

sal t; &%T gHiAY gﬁ@ﬂ%b&n@&é&r chefdical or both;
anthracene sul oni ¢ acl 8- ant hr'acenedi sul f oni c

aci d; bamﬂﬁm[aggiow&-amount of a second-stage tracer to said CIP system; and

de] b t hene- 5. 10- dj
o, 1700 BRI Sy W ROt i e gy egph rom

bat h0ph%ﬁﬁ%&&hbt@ﬁfhr%hrhfseéulﬁ-@agecﬁa@emlﬂérrbﬁgértbe detected or
am no 2,5-benzene disul fonic acid

2- ( 4- amiindipiteny bie-@oteratingd Jovel o6 s#itl seesind-stager tracer.
| H benz[ de] i soqui nol i ne-5-sul fonic

5. The method of claim 1 wherein said fluorescent tracer is an inert fluorescent
tracer.
6. The method of claim 5 wherein the concentration of said inert fluorescent tracer is

feed into the CIP system is from about 5 ppt to about 1000 ppm.

7. The method of claim 5 wherein the concentration of said inert fluorescent tracer is

feed into the CIP system is from about 1 ppb to about 50 ppm.



aci d,
6- am no- 2, 3- di hydr o- 2- (4- met hyl phenyl ) -1, 3- di oxo-,
wounomseshssm sal t; phenoxazi n-5-ium PCT/US2006/023700
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12. The method of claim 1 wherein a formulation of fluorescent tracer and chemical

are added to said CIP system.

13.  The method of claim 1 wherein said chemical added to said CIP system has a

tagged fluorescent moiety.

14.  The method of claim 5 wherein said inert fluorescent tracer is pyrene tetrasulfonic

acid, tetrasodium salt.
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propionamide; and mlxtures thereof.

17.  The method of claim 1 wherein said pre-determined time period is a time period

according to GMP.

18. A method for monitoring the dosage of a chemical added to a CIP system
comprising the steps of:
a. providing a fluorometer;
b. adding a known amount of fluorescent tracer and a known amount of
chemical to said CIP system or the chemical alone to said CIP system; and
c. using said fluorometer to detect the fluorescence of either said chemical,
said fluorescent tracer, or both, in said CIP system, wherein said
fluorometer produces an output signal proportional to the detected

fluorescence.

19.  The method of claim 18 wherein said inert fluorescent tracer is pyrene

tetrasulfonic acid, tetrasodium salt.

20.  The method of claim 18 wherein said chemical is selected from the group
consisting of: cleaners, sanitizers, or a combination thereof; biocides; peracetic acid;
hydroxide; chlorine bleach; chlorine dioxide; glutaraldehyde; and 2,2-dibrimo-3-nitrile

propionamide; and mixtures thereof.



