
1  mYOROMETRxC METHOD FOR MONITORING A CLEAN-IN-PLACE
SYSTEM  FIELD OF THE INVENTION The invention pertains
to a method for tluorometricatly monitoring a
Clean-In-Place  ("CIP) system and for fluorometrically
monitoring the dosage of chemical added to the CIP
system BACKGROUND OR THE INVENTION Beverages and
similar liquid pumpable food products are prepared,
processed and  package in bottles, cans, flexible or
other containers through fillers connected to piping,
tankage  and so forth. Whenever anew type of beverage,
etc. is to be filled, all of the product-contacting
surfaces must be cleaned of any residues from the
previous product in that system. A common  occurrence
in a non-alcoholic beverage "bottling" plant would be
the change from a "Diet"  formula to one containing
sugars and other nutritional ingredients.
Simultaneously there are  sterilization procedures
that must be used to adhere to FDA and other
regulatory agencies to  assure food hygiene and
safety. Some facilities carry out this task without
having to dismantle and clean individual parts.  This
process is known as a CIP system. In particular some
facilities use a thermal process, often  referred to
as a 3-Step CIP system, which requires temperatures
capable of pasteurizing the  system while removing
residues of food and impurities. The 3-step C m
system, as generally carried out, involves a sequence
of separate  operations: (1) Pre-Rinse, (2) Clean; and
(3) Final Rinse. The sequence proceeds as follows:
PRB-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 ofpackaging 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 to a dedicated
tank into which the sanitizing and cleaning chemicals
are irtjected according to GMP for the  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 2  then is maintained at that
temperature throughout the cleaning cycle. For
cleaning only, the cleaner solution is circulated with
or without heating to  dislodge any residues or
contaminants from the surfaces of the system. After
the  specified period has passed the Clean step is
complete. 3. FINAL RINSE -While continuing to
recirculate the water through the system,  fresh clean
water is introduced to rinse the system. The rinsing
step continues  until the cleanliness target has been
achieved. It is a common practice to over- rinse for
extended periods of time since there has been no
reliable method for  continuously monitoring the
quality of the water being discharged and to signal
and control the completion of the rinse cycle. This
CIP system is time-consuming and costly, especially
since the materials of  construction are attacked and
damaged by the high temperature and aggressive
chemicals  often used in the process. Extended periods
of time are necessary to thoroughly rinse out  the
residues of the cleaning agents, and the detection
limit of these materials is too high  to measure to
extinction. Other multiple-step CIP systems are known
in the art. For example, there is a 5- step CIP
system, which involves the following steps:
pre-rinsing; cleaning; rinsing;  cleaning; and final
rinsing. Accordingly, there exists a need to provide a
less harsh and more efficient 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 3  fluorescent tracer, or
both, in said CIP system, wherein said fluorometer
produces an  output signal proportional to the
detected fluorescence; and optionally adjusting the
dosage amount of said fluorescent tracer and chemical
or chemical alone based upon the  output signal from
said fluorometera The present invention also provides
that this method  further comprises rinsing said CIP
system with potable water; adding a known second
amount of fluorescent tracer and a known second 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
fluorescent tracer, or both, in said CIP system,
wherein said fluorometer  produces an output signal
proportional to the detected fluorescence; and
optionally  repeating the preceding steps one or more
times. 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
fluorescent tracer, or both, in said CIP system,
wherein said fluorometer produces an  output signal
proportional to the detected fluorescence; and
optionally adjusting the  dosage amount of said
fluorescent tracer and chemical or chemical alone
based upon the  output signal from said fluorometer;
rinsing said CIP system with potable water; adding a
known second amount of fluorescent tracer and a known
second 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
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 4  or indicates a pre-determined level of
said fluorescent tracer, chemical or both; adding a
known amount of a second-stage tracer to said CIP
system; and 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. The present invention also
provides for a method for monitoring a CIP system
comprising the steps of: providing a fluorometer;
fluorometrically monitoring said CU'  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  fluorescent tracer, or
both, in said CIP system, wherein said fluorometer
produces an  output signal proportional to the
detected fluorescence; optionally adjusting the dosage
amount of said fluorescent tracer and chemical or
chemical alone based upon the output  signal from said
fluorometer; 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; adding a known amount of  a
second-stage tracer to said CIP system; and 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. The present invention further
provides a method for monitoring the dosage of a
chemical added to a CIP system comprising the steps
of. providing a fluorometer; 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 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. 5  DESCRIPTION OF THE
INVENTION Throughout this patent application the
following terms have the indicated  meanings: "CIP"
means Clean-In-Place. "GMP" means Good Manufacturing
Practices. "Pre-rinse" means the rinse stage prior to
adding chemical to the CIP system.  "Final-rinse"
means the rinse stage prior to adding the second stage
tracer.  "Second-stage tracer" means a tracer that is
added after the Final-Rinse stage of  the CIP system.
It is known in the art of fluorescent tracer
technology to relate the fluorescent  signal of a
fluorescent tracer to the amount of fluorescent tracer
present. Then by  knowing the amount of fluorescent
tracer present, the amount of chemical present can be
calculated, because a known amount of a fluorescent
tracer is always added to a known  amount of chemical,
thus making the proportional relationship between the
fluorescent  tracer and the chemical added known. When
the chemical has fluorescent properties  itself the
quantity of chemical can be obtained from its
fluorescent signal. Also, a  combination of monitoring
the fluorescence of the chemical itself and
fluorescent tracer  is another method for determining
the quantity of chemical present. 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. 6  It
should be appreciated that a variety of different and
suitable inert fluorescent tracers can be utilized in
any suitable amount, number and application. In an
embodiment, inert fluorescent tracer monitoring of the
present invention can be  conducted on a singular,
intermittent or semi-continuous basis, and preferably
the  concentration determination of the tracer in the
CIP system is conducted on-site to  provide a rapid
real-time determination. An inert tracer must be
transportable with the water of the CIP system and
thus  substantially, if not wholly, water-soluble
therein at the concentration it is used, under the
temperature and pressure conditions specific and
unique to the CIP system. In other  words, an inert
fluorescent tracer displays properties similar to a
solute of the CIP system  in which it is used. In an
embodiment, it is preferred that the inert fluorescent
tracer of  the present invention meet the following
criteria: 1. Be substantially foreign to the chemical
species that are normally present in the  water of the
CIP system in which the inert fluorescent tracer(s)
may be used; 2. Be substantially impervious to
interference from, or biasing by, the chemical species
that are normally present in the water of the CIP
system in which the inert tracer(s) may  



be used, 3. Be compatible with all chemicals added to
the water of the CIP system in which the  inert
fluorescent tracer(s) may be used, and thus in no way
reduce the efficacy thereof;  4. Be compatible with
all components of its formulation; and 5. Be
relatively nontoxic and environmentally safe, not only
within the environs of the  CIP system in which it may
be used, but also upon discharge therefrom. It should
be appreciated that the amount of inert fluorescent
tracer to be 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. 7
In another embodiment, the fluorescent tracer can be
added to a CIP system as a component of a formulation,
rather than as a separate component, such as a dry
solid or  neat far liquid. The fluorescent tracer
formulation or product may include an aqueous
solution or other substantially homogeneous mixture
that disperses with reasonable  rapidity in the CIP
system to which it is added. In this regard, the
fluorescent tracer's  concentration may be correlated
to the concentration of a product. In another
embodiment, the chemical added has an inherent
fluorescent property. In another  embodiment, the
chemical added to the CIP system is tagged with moiety
capable of  fluorescing. In another embodiment of the
invention, both the chemical and/or, fluorescent
tracer are circulated in the CIP system for a time
period according to GMP. In another embodiment of the
invention, the inert fluorescent tracer can be pyrene



tetrasulfonic acid, tetrasodium salt. In another
embodiment, the inert fluorescent tracer is selected
from the group  consisting of 3,6-acridinediamine,
N,N,N,N'-tetramethyl, monohydrochloride; 2-
anthracenesulfonic acid sodium salt;
1,5-anthracenedisulfonic acid; 2,6-
anthracenedisulfonic acid; 1,8-anthracenedisulfonic
acid;anthra[9,1,2- cde]benzo[rst]pentaphene-5,10-diol,
16,17-dimethoxy-,bis(hydrogen sulfate), disodium
salt; bathophenanthrolinedisulfonic acid disodium
salt; amino 2,5-benzene disulfonic  acid;
2-(4-aminophenyl)-6-methylbenzothiazole;
lH-benz[de]isoquinoline-5-sulfonic  acid,
6-amino-2,3-dihydro-2-(4-methylphenyl)-1,3-dioxo-,
monosodium salt;  phenoxazin-5-ium,
laminocarbonyl)-7-(diethylamino)3,4-dihydroxy-,
chloride;  benzo[a]phenoxazin-7-ium, 5,9-diamino-,
acetate; 4-dibenzofuransulfonic acid; 3-
dibenzofuransulfonic acid; 1-ethylquinaldinium iodide;
fluorocein; fluorescein, sodium  salt; Keyfluor White
ST; benzenesulfonic acid,
2,2'-(1,2-ethenediyl)bis[5-[[4-[bis(2-
hydroxyethyl)amino1-6-[(4-sulfopheny
1)amino]-1,3,5-triazin-2-yl]amino]-, tetrasodium
salt; C.I. Florescent Brightener 230; benzenesulfonic
acid, 2,2'-(1,2-ethenediyl)bis[5-[[4-
[bis(2-hydroxyethyl)amino]-6-[(4-sulfopheny
1)amino]-1,3,5-triazin-2-yl]amino],  tetrasodium salt;
9,9'-biacridinium, 10,10'-dimethyl-, dinitrate;
1-deoxy-1-(3,4-dihydro-
7,8-dimethyl-2,4-dioxobenzo[g]pteridin-10(2H)-yl)-r
ibitol; mono-, di-, or tri-sulfonated  napthalenes
selected from the group-consisting of
1,5-naphthalenedisulfonic acid, 8  disodium salt
(hydrate); 2-amino-l-naphthalenesulfonic acid;
5-amino-2- naphthalenesulfonic acid;
4amino-3-hydroxy-l-naphthalenesulfonic acid;
6-amino-4- hydroxy-2-naphthalenesulfonic acid;
7-amino-1,3-naphthalenesulfonic acid, potassium  salt;
4-amino-5-hydroxy-2,7-naphthalenedisulfonic acid;
5-dimethylamino-l- naphthalenesulfonic acid;
1-amino-4-naphthalene sulfonic acid;
1-amino-7-naphthalene  sulfonic acid; and
2,6-naphthalenedicarboxylic acid, dipotassium salt;
3,4,9,10- perylenetetracarboxylic acid; C.I.
Fluorescent Brightener 191; C.I. Fluorescent
Brightener 200; benzenesulfonic acid,
2,2'-(1,2-ethenediyl)bis[5-(4-phenyl-2H-1,2,3- 



triazol-2-yl), dipotassium salt; benzenesulfonic acid,
5-(2H-naphtho[1,2-d]triazol-2-yl)-
2(2-phenylethenyl)-, sodium salt;
1,3,6,8-pyrenetetrasulfonic acid, tetrasodiun salt;
pyranine; quinoline; 3H-phenoxazin-3-one, 7-hydroxy-,
10-oxide; xanthylium, 9-(2,4-
dicarboxyphenyl)-3,6-bis(diethylamino)-, chloride,
disodium salt; phenazinium, 3,7-
diamino-2,8-dimethyl-5-phenyl-, chloride; C.I.
Fluorescent Brightener 235;  benzenesulfonic acid,
2,2'-(1,2-ethenediyl)bis[5-[[4-[bis(2-hydroxyethyl)ami
no]-6-[(4- sulfopheny
1)amino]-1,3,5-triazin-2-yl]amino]-, tetrasodium salt;
benzenesulfonic acid,
2,2'-(1,2-ethenediyl)bis[5-[[4-[(2-hydroxypropyl)amino
]-6-(phenylamino)-1, 3,5-triazin- 2-yl]amino]-,
disodium salt; xanthylium,
3,6-bis(diethylamino)-9-(2,4-disulfophenyl)-,  inner
salt, sodium salt; benzenesulfonic acid,
2,2'-(1,2-ethenediyl)bis[5-[[4-
[(aminomethyl)(2-hydroxyethyl)amino]-6-(phenylamino)-1
,3,5-triazin-2-yl ]amino]-,  disodiun salt; Tinopol
DCS; benzenesulfonic acid,
2,2'-([1,1'-biphenyl]-4,4'-diyldi-2,1- ethenediyl)bis,
disodium salt; benzenesulfonic acid,
5-(2H-naphtho[1,2-d]triazol-2-yl)-2-
(2-phenylethenyl)-, sodium salt;
7-benzothiazolesulfonic acid,
2,2'-(l-triazene-l,3-diyldi-
4,1-phenylene)bis[6-methyl-, disodium salt; and all
ammonium, potassium and sodium  salts thereof; and all
mixtures thereof, wherein said components of said
mixtures are  selected such that the fluorescent
signals of the individual inert fluorescent tracers
within  the mixture are capable of being detected. In
another embodiment of the invention, the chemical
added to the CIP system is  selected from the group
consisting of. cleaners, sanitizers, or a combination
thereof;  peracetic acid; biocides; chlorine bleach;
chlorine dioxide; glutaraldehyde; and 2,2-
dibrimo-3-nitrite propionamide; and mixtures thereof.
9  In another embodiment of the invention, the second
stage tracer that is added to the CIP system is
selected from the group consisting of: food ingredient
solution; sodium  benzoate; tannic acid; quinine; and
dodecyl benzene sulfonic acid. In another embodiment,
final rinsing of said CIP system with potable water
continues until the output signal from the fluorometer
indicates a predetermined level of  



said fluourescent tracer or chemical of less than
about 1 ppb. In another embodiment, final rinsing of
said CIP system with potable water  continues until
the output signal from the fluorometer indicates a
predetermined level of  said second-stage tracer of
less than about I ppb. The following examples are
presented to describe preferred embodiments and
utilities of the invention and is not meant to limit
the invention unless otherwise stated in  the claims
appended hereto. 10  EXAMPLE 1: A fluorometer would be
set up to measure a certain fluorophor, having a
signature  excitation and emission wavelength. The
fluorometer is included in the CIP system so  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. A datalogger captures the signal
from the fluorometer and stores this is in a digital
format  for later analysis or for use as a step in a
computer based program. The system is then  rinsed
with the fluorescent tracer readings measuring the %
of flushing (or alternatively  the level of CIP
chemical still remaining) that has occurred and when
the system has  reached to prescribed level of
flushing (or alternatively the level of CIP chemical
treatment has been sufficiently removed). EXAMPLE 2: A
fluorometer would be set up to measure a certain
fluorophor, having a signature  



excitation and emission wavelength. The fluorometer is
included in the C]P system so  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. 11  A datalogger
captures the signal from the fluorometer and stores
this is in a digital format  for later analysis or for
use as a step in a computer based program. The system
is then  rinsed with the fluorescent tracer readings
measuring the % of flushing (or alternatively  the
level of CIP chemical still remaining) that has
occurred and when the system has  reached to
prescribed level of flushing (or alternatively the
level of CIP chemical  treatment has been sufficiently
removed). The system cleaning with fluorescent tracer
combination chemical being reapplied and the flushing
step is then repeated. Monitoring  and control of the
CIP chemical treatment dosage and flushing of the
system based on the  fluorescent tracer signal is also
repeated as above described. EXAMPLE 3: A fluorometer
would be set up to measure a certain fluorophor,
having a signature  excitation and emission
wavelength. The fluorometer is included in the CIP
system so  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. A datalogger captures
the signal from the fluorometer and stores this is in
a digital format  for later analysis or for use as a
step in a computer based program. The system is then
rinsed with the fluorescent tracer readings measuring
the % 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. 12  For example, 100 ppm of CIP chemical and I
ppm of fluorescent tracer may have been  added
initially. During the initial flushing procedure, the
fluorometer measures that  fluorescent tracer dosage
has decreased to 0.001 ppm (which corresponds to 99.9%
flushing of the system and reduction of CIP chemical
to 0.1 ppm). Then a second  addition of fluorescent
tracer only is made to attain a 1 ppm dosage of
fluorescent tracer.  The system is further flushed so
that a final dosage of 0.001 ppm of fluorescent tracer
is  obtained. This would correspond to 99.9999%
flushing of the system and a reduction in  the
original dosage of CIP chemical to 0.0001 ppm or (0.1
ppb). This step of further  adding of fluorescent
tracer only, after the original fluorescent tracer
combination  chemical has been added can be repeated
as many times as needed in order to reach the  final %
level of flushing of the system. When the system has
reached to prescribed level  of flushing (or
alternatively the level of CIP chemical treatment has
been sufficiently  removed). This further adding of a
fluorescent tracer can utilize the same fluorescent
tracer as was present in the fluorescent tracer
combination chemical or can be a different  



fluorescent tracer (depending on whether government
regulations and whether natural or  government
approved substances are only allowed in the final
rinsing step). Changes can be made in the composition,
operation and arrangement of the  method of the
present invention described herein without departing
from the concept and  scope of the invention as
defined in the following claims. 13  CLAIMS  WHAT IS
CLAIMED: 1. A method for monitoring a CIP system
comprising the steps of:  a. providing a fluorometer;
b. fluorometrically monitoring said CIP system; c.
pre-rinsing said CIP system with potable water; d.
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; e.
circulating said fluorescent tracer and said chemical
for a pre-determined  time period or circulating said
chemical alone for a pre-determined time  period; f.
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; g. optionally adjusting the dosage
amount of said fluorescent tracer and  chemical or
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, or 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 dean a beverage or liquid pumpable food
product  processing system. 14  2. The method of claim
1, further comprising the steps: a. following step (f)
and optional step (g), rinsing said CIP system with
potable water; b. adding a known second amount of
fluorescent tracer and a known second  amount of
chemical to said CIP system or the chemical alone to
said CIP  system; c. circulating said fluorescent
tracer and said chemical for a pre-determined  time
period or circulating said chemical alone for a
pre-determined time  period; d. 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; and e.
optionally repeating the preceding steps one or more
times. 3. The method of claim 2 further comprising
performing 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. 4. The method of claim 1 wherein said
fluorescent tracer is an inert fluorescent  tracer. 15
5. The method of claim 4 wherein the concentration of
said inert fluorescent tracer  added to the CIP system
is from about 5 ppt to about 1000 ppm. 6. The method
of claim 4 wherein the concentration of said inert
fluorescent tracer  added to the CIP system is from
about 1 ppb to about 50 ppm. 7. The method of claim 4
wherein the concentration of said inert fluorescent
tracer  added to the CIP system is from about 5ppb to
about 50 ppb. 8. The method of claim 4 wherein the
inert fluorescent tracer is selected from the  group
consisting of 3,6-acridinediamine,
N,N,N',N'-tetramethyl, monohydrochloride; 2-
anthracenesulfonic acid sodium salt;
1,5-anthracenedisulfonic acid; 2,6-
anthracenedisulfonic acid; 1,8-anthracenedisulfonic
acid; anthra[9,1,2-
cde]benzo[rst]pentaphene-5,10-diol,
16,17-dimethoxy-,bis(hydrogen sulfate), disodium
salt; bathophenanthrolinedisulfonic acid disodium
salt; amino 2,5-benzene disulfonic  acid;
2-(4-aminophenyl)-6-methylben2othiazole;
1H-benz[de]isoquinoline-5-sulfonic  acid;
6-amino-2,3-dihydro-2-(4-methylphenyl)-1,3-dioxo-,
monosodium salt;  phenoxazin-5-ium,
1aminocarbonyl)-7-(diethylamino)3,4-dihydroxy-,
chloride;  benzo[a]phenoxazin-7-ium, 5,9-diamino-,
acetate; 4-dibenzofuransulfonic acid; 3-
dibenzofuransulfonic acid; 1-ethylquinaldinium iodide;
fluorocein; fluorescein, sodium  salt; Keyfluor White
ST; benzenesulfonic acid,
2,2'-(1,2-ethenediyl)bis[5-[[4-[bis(2-
hydroxyethyl)amino]-6-[(4-sulfopheny
1)amino]-1,3,5-triazin-2-yl]amino]-, tetrasodium
salt; C.I. Florescent Brightener 230; benzenesulfonic
acid, 2,2'-(1,2-ethenediyl)bis[5-[[4-
[bis(2-hydroxyethyl)amino]-6-[(4-sulfopheny 1) amino]
-1,3,5-triazin-2-yl] amino],  tetrasodium salt;
9,9'-biacridinium, 10,10'-dimethyl-, dinitrate;
1-deoxy-l-(3,4-dihydro-
7,8-dimethyl-2,4-dioxobenzo[g]pteridin-10(2H)-yl)-r
ibitol; mono-, di-, or tri-sulfonated  napthalenes
selected from the group consisting of
1,5-naphthalenedisulfonic acid,  



disodium salt (hydrate); 2-amino-l-naphthalenesulfonic
acid; 5-amino-2- naphthalenesulfonic acid;
4amino-3-hydroxy-l-naphthalenesulfonic acid;
6-amino-4- hydroxy-2-naphthalenesulfonic acid;
7-amino-1,3-naphthalenesulfonic acid, potassium  salt;
4-amino-5-hydroxy-2,7-naphthalenedisulfonic acid;
5-dimethylamino-l- naphthalenesulfonic acid;
1-amino-4-naphthalene sulfonic acid;
1-amino-7-naphthalene  sulfonic acid; and
2,6-naphthalenedicarboxylic acid, dipotassium salt;
3,4,9,10 16  perylenetetracarboxylic acid; C.I.
Fluorescent Brightener 191; C.I. Fluorescent
Brightener 200; benzenesulfonic acid,
2,2'-(1,2-ethenediyl)bis[5-(4-phenyl-2H-1,2,3-
triazol-2-yl), dipotassium salt; benzenesulfonic acid,
5-(2H-naphtho[1,2-d]trizol-2-yl)- 2(2-phenylethenyl)-,
sodium salt; 1,3,6,8-pyrenetetrasulfonic acid,
tetrasodium salt;  pyranine; quinoline;
3H-phenoxazin-3-one, 7-hydroxy-, 10-oxide; xanthylium,
9-(2,4- dicarboxyphenyl)-3,6-bis(diethylamino)-,
chloride, disodium salt; phenazinium, 3,7-
diamino-2,8-dimethyl-5-phenyl-, chloride; C.I.
Fluorescent Brightener 235;  benzenesulfonic acid,
2,2'-(1,2-ethenediyl)bis[5-[[4-[bis(2-hydroxyethyl)ami
no]-6-[(4- sulfonpheny 1)amino]-1,3,5-triazin-2-y1]
amino]-, tetrasodium salt; benzenesulfonic acid,
2,2'-(1,2-ethenediyl)bis[5-[[4-[(2-hydroxypropyl)amino
]-6-(phenylamino)-1, 3,5-triazin- 2-y1]amino]-,
disodium salt; xanthylium,
3,6-bis(diethylamino)-9-(2,4-disulfophenyl)-,  inner
salt, sodium salt; benzenesulfonic acid,
2,2'-(1,2-ethenediyl)bis[5-[[4- [(aminomethyl)
(2-hydroxyethyl)amino]
-6-(phenylamino)-1,3,5-triazin-2-yl ] amino]-,
disodiun salt; Tinopol DCS; benzenesulfonic acid,
2,2'-([1,1'-biphenyl]-4,4'-diyldi-2,1- ethenediyl)bis,
disodium salt; benzenesulfonic acid,
5-(2H-naphtho[1,2-d]triazol-2-yl)-2- (2-phenylethyl)-,
sodium salt; 7-benzothiazolesulfonic acid,
2,2'-(1-triazene-l,3-diyldi-
4,1-pheylene)bis[6-methyl-, disodium salt; and all
ammonium, potassium and sodium  salts thereof, and all
mixtures thereof, wherein said components of said
mixtures are  selected such that the fluorescent
signals of the individual inert fluorescent tracers
within  the mixture are capable of being detected. 9.
The method of claim 1 wherein said pre-determined
level of said fluorescent  



tracer or chemical is less than about 1 ppb. 10. The
method of claim 1 wherein said pre-determined level of
said second-stage  tracer is less than about I ppb.
11. The method of claim 1 wherein a formulation of
fluorescent tracer and chemical  are added to said CIP
system. 12. The method of claim 1 wherein said
chemical added to said CIP system has a  tagged
fluorescent moiety. s 17  13. The method of claim 4
wherein said inert fluorescent tracer is pyrene
tetrasulfonic  acid, tetrasodium salt. 14. The method
of claim I wherein said second stage tracer is
selected from the group  consisting of: food
ingredient solution; sodium benzoate; tannic acid;
quinine; and  dodecyl benzene; sulfonic acid. 15. The
method of claim 1 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. 16. The method of
claim 1 wherein said pre-determined time period is a
time period  according to GMP. 


