1 nYOROVETRXC METHOD FOR MONI TORI NG A CLEAN- I N- PLACE
SYSTEM FIELD OF THE | NVENTI ON The invention pertains
to a method for tluoronetricatly nonitoring a
Clean-I1n-Place ("CIP) systlemand for fluoronetrically
nmoni toring the dosage of chemi cal added to the CIP
syst em BACKGROUND OR THE | NVENTI ON Beverages and
simlar |liquid punpable food products are prepared,
processed and package in bottles, cans, flexible or
ot her containers through fillers connected to piping,
tankage and so forth. \Wenever anew type of beverage,
ef.c. to be filled, all of the product.- oontaotlsg
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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
cessation 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 system is connected o a dedicated
tank into which the sanitizing and cleaning chemicals are injected according to GMP for the .
facility. The cleaning step may involve an alkaline or acid wash. For a thermal disinfection, ihe
water is recirculated through a heat exchanger to raise the temperature to approximately 185
degrees Fahrenheit, and




water is recirculated through a heat exchanger to

rai se the tenperature to approxi mately 185 degrees
Fahrenheit, and 2 then is naintained at that
tenperature throughout the cleaning cycle. For
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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




chem cal alone to said CIP system circulating said

fluorescent tracer and said chemcal for a

pre-deternmined time period or circulating said

chem cal alone for a pre-determined tine period;
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said CRCQBAnAOME bnddhic A48 saill 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 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 ﬂudrometer can no longer be detected




said CIP systemor the chem cal alone to said CIP
system circulating said fluorescent tracer and said
chem cal for a pre-determned tine period or
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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.




detected or indicates a pre-determ ned |level of said
second-stager tracer. The present invention further
provi des a nethod for nonitoring the dosage of a

chem cal added to a CIP system conprising the steps
of . providing a fluoronmetey; adding a known amount of
fluorescent tracer and a known anmount of chem cal to
said CIP systemor the chemcal alone to said CIP

system and PESOREATON OF THEBIPENTPONet ect t he
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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.




fluorescence. Optionally, adjusting the dosage of the
fluorescent tracer and chem cal or chemcal alone is
based on the output signal fromsaid fluorescent
tracer and/or said chenm'tal detected by the
fluoroneter. In one enbodi nent the fluorescent tracer

c aH shauldheepppigteddhat arvariptyof diffrent apd suitablq inext fluorescent

: hnert 1 ein
traccrs Wl R bl 86 Mg 10 S kB b sp ARl B2 1o 1
embegtipreat; izt fluavescentgraicén mamtdringaff tleciresbnbinvemtionatah de
hemistry in the system qr by the other syste
condgied] CteRRIg o ﬁsﬁ%-epl_a%r&}}o@,s baghh ard g@%ﬁ@tf fhe
condefifion R&irfiMakidh of tHe L&l iﬁlt%gﬁﬁéys@ﬁ{ is %bﬁ%u;%rd. .cﬁfaét?&' tge

concentration. To quantify t I's neant
providepy napidaboalytiroe detemngtionant | y af f ected”, this statenent

megns_that an inert fluoresc C ound S no_no

© i nert BoecR s fampdtBind i e SrloT & P Sl R s
subsERYUEILE if SR ReHollly ORster-Sb1iB16 Ufekdih 8t thebbhdeMEhtRiR it & uskd, under the

shoul'd be appreciated that a variety of different and

tempsiaturgisng proseire condidonsspegific apdiarigue todhe G sistam. An @then

M L T A T
in whicB$i8i8 tisdd0 e éralfodi@entpit is prefeeked tied i inért Suagsdeat tracer of

intermttent or senj-continuous basis, and preferably
the pregent iayentionimest thefolRWiBe1ilatd on of the tracer in the

1B SRR Brebl WU GftnfE Shches iy ¥ Mly BrosRif tho
water ofithe{dPtszttbm imwthicht the insett firorestent i cdzZ(dy neyHeanednd

[ | i f I 1 -sol | e. )
2. R RSAT oS 10 ke R O EoTh O USSR b s bl species

that AR HRh AN p1Bsc th tRE Gk LE tHeQ B SykteMSn SREAH the ﬁae@ﬂf’acer(s) may
unique to the CIP system In ofher words, an inert

be ugddpor escent tracer di splays properties simlar to a

3. BRstrpaibl WiRalfcberialeaied P haltn of e SFers, 8 ol the
inerttMRg&teftracér(y nidy@eeRtd, a0y @itlsii® Ao MR tredue tHed Oy tHereof:
criteria: 1. Be substanti al It)é foreign to the chem cal

4. Bpsempatiblpwithalleomppnents 9f ipyfovavletion ande  water of the
5. g PR B S BRI e A R WRE BB of the
CIP systemn frewhich ét thaybe used, it akongohdisclidige therafioanl speci es
nor mal | %ﬁpr esent int er of the Cl

tsggsggl;lﬁ beRppLepiated dhat ﬂ@rqmqqnéeggl@gt uggggeent tracer to Ee added to

the CIP 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.




be used, 3. Be conpatible with all chem cals added to
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m xtures are selected such that the fluorescent
signals of the individual inert fluorescent tracers
within the mxture are capable of being detected. In
anot her enbodi mrent of the invention, the chem ca
added to the CIP systemis selected fromthe group
consisting of. cleaners, sanitizers, or a conbination
thereof; peracetic acid; biocides; chlorine bleach;
chl ori ne dioxi de; gl utaral dehyde; and 2, 2-
di brino-3-nitrite propi onam de; and m xtures thereof.
9 In another enbodi ment of the invention, the second
stage tracer that is added to the CIP systemis
sel ected fromthe group consisting of: food ingredient
solution; 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
indicates a predeterm ned | evel of




said fluourescent tracer or chem cal of |ess than
about 1 ppb. In another enbodiment, final rinsing of
said CIP systemw th potable water continues until
the output signal fromtipg fluoroneter indicates a
predeterm ned | evel of said second-stage tracer of
EXAM@iﬁ]than about I ppb. The foll owi ng exanpl es are
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that any water that is circulating through the CIP system is also circulating through the

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.
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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.
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to a container of the conbination product. A target
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tracer as was present in the fluorescent tracer
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fluorescent tracer (depending on whether governnent
regul ati ons and whet her natural or governnent
approved substances are only allowed in the final
rinsing step). Changes can be nmade in the conposition,
operation and arrangenent of the nethod of the
present invention described herein wthout departing
fromthe concept and scop® of the invention as
defined in the followng clains. 13 CLAIMS WHAT IS
CLAIMED: 1. A nethod f toring a CIP system
G\Qﬁ{@&rﬂ@@glﬁ/{ﬁ% steps of: a. providing a fluoroneter;
uorometrically nonitoring said CIP system c.
pk e- r ivrstethed foamgniGiripg gy 3P exviem) comppdesibt etepsertter ;  d.
addi ng a_k T unt of fluorescent tracer and
a known Pt%%gnoﬂﬁ%to chem' cal to said CIP system
or the cheﬂquametatz@melon@r@amd Clipysteyst em  e.
circul ati.ng said ﬁa d,l@ﬁ)es &&H%&Fé‘&ﬁéwﬂ@ sai d chem cal
for apre eter nme per or circul ating said
chemi cal dahdsing ﬂfkepwa ﬁpr snqjot ef friorregint traver anga kg firft
using said N3] I
ei t her sai JLJ) gm ca{‘ﬁEcgll tégﬁlgé?eg%?%ggggfhﬁ%%gaei?&qgrsm crP
both, in sgsdmCl P system wherein said fluoroneter
produces aarcguwgisgld%g{z pALEBRL Lof@lel: fgneprg L EGad
fl uorescence; opt1 ona adjusting t osage
amount of gae derfOIdup@ Fle@l@em satdrcaef@ml alnte foc em@azlrmmd time
chem cal ak%g, based upon the output signal fromsaid
fluoroneter; h. final rinsing said CIP systemw th
pot abl e Viatsng sadtfiubropieeer tmdepmt the flepyesicencé plomitherapiid chemical,
1 uoronet eg; é:ﬁdc} :{;9&1 f%&gg& ‘iﬁaﬁﬁéﬁq R MEHALAS 2
eve

pre- det erm ne or es ent’ tracer,
cheni cal , Oworbomtthr produces an output signal proportional to the detected

fluorescence;

g. optionally adjusting the dosage amount of said fluorescent tracer and
chemical ot chemical alone based upon the output signal from said
fluorometer;

h. 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, ot both;

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

j. 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

wherein the CIP system is used to clean a beverage or liquid pumpable food product

processing system.




I . adding a known anmount of a second-stage tracer to
said CIP system and . flushing said CIP systemwth
pot abl e water until the output signal from said
fluorometer for said second-stage tracer can no | onger
be detected or indicates a pre-determ ned |evel of

sai d second-stager tracer wherein the CIP systemis
used to dean a beverage ot41iquid punpabl e food
product processing system 14 2. The nmethod of claim
2. f uribherthed vprliimi lnfirthereogpapas thestesol | owi ng step (f)
and optign wuo%g Bre gy andobASHa\GepSB! BnstdoRaid VB &5 Wiulii

pot abl e water; b. adding a known 'second amount of

f | uor escenpotelqeees and a known second anount of

chem cal bt Qdcﬁm%l aq{ngiltP se%gyrﬁta%mug{ oftﬂtlgregijax?tmagélan@i & nE&ond

said CIP system c. circulating said fluorescent
tracer andamsetingotcthemricaap sadFPyiitne oribe dremiiqakadonette s CIP
period or gifgulating said chemcal alone for a
pre-determned tine period; d. using said fluoroneter
to detect titrlafinareiddyersirens toferand faiskchemica ferems-deggrmined
sai d fluor gacentaty a&%raﬁng%dkzg&mcﬂ hiBn SRl g%rgdaeﬁxyﬁédﬁme

wherein said "fluoroneter produces an output signha

proporti onpdtiolp the detected fluorescence; and e.

opt i onal 'dquhng%ﬁiﬁtﬂhMmEQPmee&Gﬁﬂé D SEEPSofQUMer Qid BRKfcal,
times. 3. The nmethod of claim2 further conprising

per f or mi ngsadiofestehpiicergortodp & said. CIPisystem, phersingd sai d
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t onhg

fromsaid fluoro er can no | r ‘be detected or
i ndi cat es Buqseseencglerder mi ned | evel of said fluorescent

tracer, %.hg}moﬁgj e eatplgttltk;pr&etéj%gg; Qn@oM&%m@munt of -

a second-st'age tracer "t o sai system and c.
flushing said CIP systemw th potable water until the

ot putry s LARAk of HOM2 ARk JhMRL g@k&m Qhe S8 steps:
second- stage tracer can no 1onger be detected or
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 tracet, 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 ot

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

4. The method of claim 1 wherein said fluorescent tracer is an inert fluorescent

tracer.




i ndi cates a pre-determ ned | evel of said second-stager
tracer. 4. The nethod of claim1l wherein said
fluorescent tracer is an inert fluorescent tracer. 15
5. The nethod of claim4 wherein the concentrati on of
said inert fluorescent tracer added to the CIP system
is fromabout 5 ppt to about 1000 ppm 6. The nethod
of claim4 wherein the coftentration of said inert
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wde¢dab rﬁhet(tIe sHEACHE flomadbbad [k tcsaboak 100EpEm.f | uor escent .
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cde] benzo[ r st] pent aphene-5, 10-di ol ,

16, 17- di met hoxy-, bi s(hydrogen sul fate), disodi um
sal t; Thatlophepanihiretdiedie sidttflaode & e Gackr chi sslodédBdm the

salt; amno nz e di sul f,
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