ORIGINAL

Abstract
Method and device for the validation of contamination and cleaning in a system
Method for the determination of the degree of contamination of an examination object, such as
say a system, in particular a system for filling liquid foodstuffs, or a component or subsection of

a system, in particular a pipe, with the step of measurement of a property distribution of a first

examination medium before and after passage through the examination object.
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Patent Claims

We Claim:

1.

10.

Method for the determination of the degree of contamination of an examination object (2),
such as a system, in particular a system for filling liquid fdodstuffs, or a component or a
subsection of a system, in particular a pipe, characterised by

measurement of a property distribution of a first examination medium before and after the

passage through the examination object (2).

Method according to Claim 1, wherein the first examination medium comprises a first fluid.
Method according to Claim 2, wherein the first fluid comprises a liquid foodstuff.

Method according to Claim 2, wherein the first fluid comprises water.

Method according to one of the Claims 2 - 4, wherein the first examination medium
comprises a solid, in particular a mixture such as a suspension of the first fluid and the

solid, in particular particles.

Method according to Claim 5, wherein the particles comprise solids which are contained in
the foodstuff or which are added to the foodstuff.

Method according to one of the Claims 5 or 6, wherein the particles comprise sandy

~ particles, in particular silica sand.

Method according to one of the Claims 5 - 7, wherein the property distribution of the first
examination medium comprises the particle size distribution and / or the change in the
particle size distribution before and after passage through the examination object (2).

Method according to one of the Claims 5 - 8, wherein the change in mass, in particular the

‘percentage loss or gain in mass, is determined during the measurement of the property

distribution of the first examination medium.

Method according to one of the Claims 1 - 9, wherein, after the determination of the

degree of contamination on the examination object filled with the first examination
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11.

12.

13.

14.

15.

16.

17.

medium, the cleaning property of the examination object (2) is determined, wherein a
property distribution of a second examination medium is measured before and after
passage through the examination object (2), and the property distribution of the second
examination medium after the passage is compared with the property distribution of the

first examination medium after the passage.

Method according to Claim 10, wherein the second examination medium comprises a

second fluid, in particular wherein the second fluid corresponds to the first fluid.

Method according to one of the Claims 10 - 11, wherein the property distribution of the
second examination medium comprises the particle size distribution and / or the change in
the particle size distribution before and after the passage.

Method according to Claim 12, wherein the change in mass, in particular the percentage
loss or gain in mass, is determined during the measurement of the property distribution of

the second examination medium.

Method according to one of the Claims 1 - 13, wherein the measurement takes place by
means of a laser diffraction spectrometer.

Method according to one of the Claims 8 or 12, wherein the measurement of the particle
size distribution and / or the change in the particle size distribution takes place at

predefined time intervals or in continuous form.

Method according to one of the Claims 9 - 13, wherein the measurement of the change in

mass takes place at least at the beginning and end of the measurement.

Device for implementing the method according to one of the Claims 1 - 16, with an intake
and an output container (1, 3);

with a conveying device for removing the first or second examination medium from the
intake container (1) and for the passage of the first or the second examination medium
through the examination object (2) and for retaining the first or second examination
medium in the output container (3); and with a detection device (4B, 4A, 5) for the

determination of the property distribution of the first or second examination medium.
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18.

19.

20.

Device acCording to Claim 15, with a homogenising device (6A, 6B) in the intake and / or

output container (1, 3).

Device according to one of the Claims 15 or 16, with measurement devices for the
measurement of temperature, pressure, particle sizes of particles in the first and / or
second examination medium, as well as further property distributions in the intake and / or
output containers (1, 3) and in the examination object (2).

Device according to one of the Claims 15 - 17, with a measurement system, which
employs laser diffraction spectroscopy for the determination of the particle size
distributions and for the determination of mass.

DATED THIS 09" DAY OF APRIL 2012 W

Sujit Thakur
Agent for the Applicant
IN/PA- 1124
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Method and device for the validation of contamination and cleaning in a system

The object of the present invention is a method for the determination of the degree of
contamination of an examination object, such as a system or parts of this system, and
furthermore the determination of the cleaning property of the examination object and a device

for implémenting the method.

The assessment of a production system or individual subsections or components, in particular
pipes, of a system with regard to its contamination tendency and cleanability has been the
object of examinations for years. A system of this nature or subsections, components, in
particular pipes, in a filling machine are in the following designated as the "examination object".
The contamination tendency, that is the degree of contamination, as well as the cleanability,
that is the degree of cleaning, of an examination object of this nature can also be abbreviated in
the following as the "hygiene status”. In general the operation of a system, often also an existing
system, is to be supplemented with an individual cleaning management system. For this
purpose it is expected that the system can output a message or signal which indicates the
requirement for cleaning. The required degree of contamination for this, that is the evaluation
quantity to be considered, has so far not been defined. The cleaning stage takes place as a
reaction to a message or respectively a signal of this nature. On reaching a desired degree of
cleaning, which also represents an evaluation quantity that is not yet defined, the new,
| reépectively the restored state is displayed with an appropriate message and the cleaning
process is terminated. Then the production process can be continued.

A simple implementation of a method of this nature would be a visible signal. For example, the
indication of the contamination and cleaning could be achieved with the illumination of, for
example, a red light (i.e. system contaminated) and appropriately a green light (system
cleaned). So far a process of this nature has not yet been implemented. In this respect the
following questions arise during examinations: How does a system become contaminated? How
does a system clean itself? How can both processes, the contamination and also the cleaning
be acquired and standardised? An answer to the first two questions is often very difficult. Here
however it may be possible to formulate an optimum of a system in relation to contamination
and cleaning properties. For example, a system of this nature may be difficult to contaminate. A
system of this nature would exhibit long service periods and correspondingly short cleaning
times. The efficiency of a system of this nature would be very high. On the other hand, a system

could exhibit short service periods and correspondingly long cleaning times. The economic
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efficiency of a system of this nature in comparison to the previous system would -be very low
here, whereby it is self-evident that it must be assumed that both systems have a similar

application.

Contaminations of systems outlined above, in particular systems for filling liquid foodstuffs, often
include contamination by particles. The question therefore arises to what extent contamination
and cleaning of a system can be considered on the basis of particle technologies. DE 10 2009
009426 A1 describes the measurement method and measurement device for the determination
of properties of a fluid flow loaded with particles. Here, the velocity of the carrier fluid is
calculated and the velocity of a particle or particles in a flowing medium is derived from that
using the knowledge of various particle properties, such as density and shape. Appropriately, a
flow tube equipped with sensors is used.

WO 98/00694 describes the simulation of the behaviour of a certain particle by substitution of
this particle by an analogous, comparable and, in particular, measurable particle (which
therefore does not correspond particularly to the particle under consideration), whereby certain
properties, such as shape or size, correspond to those of the required particle. Here, one or a
plurality of certain defined particles are acquired in their movement and accordingly considered
in a process, such as the product sterilisation or pasteurisation. Particularly in this respect, the
dwell time of a particle in the system is considered. Here however it must be considered that an

analogue particle is involved that is considered in a simulation.

A classical control element with regard to the microbiological analysis of product and rinsing
water samples is the microbiological analysis in the foodstuffs industry. For example, a
component to be tested can be contaminated with a micro-organism solution, then cleaned, and
then detected with an indicator with regard to remaining contamination and evaluated. The
method however involves the destruction of the component to be tested, so a complete system

cannot be assessed using this method.

Technical processing approacheé also attempt to calculate parameters with regard to the
material transport of contamination particles from the boundary regions of a pipe. Here,
equations for the transport of heat and material are applied. Here, the predictive calculation or
the simulation of the cleaning behaviour is the objective. A practical examination is however not
provided with this approach. Also, a contamination and therefore an associated service period

in the system cannot be calculated. The various techniques and methods supply statements on
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increasing efficiency and on the monitoring of a cleaning process.

However, these techniques and methods are complicafed and generally not suitable for
acquiring a complete system, in particular with regard to the totality of the contamination and

cleaning properties.

In view of the problems quoted above and in view of the state-of-the-art outlined, the object
arises of producing an evaluation benchmark and an evaluation tool on the basis of particle
technologies, which enables an examination object, such as a system or a pipe, to be quantified
with regard to see contamination and cleaning properties.

This object is resolved by a method according to Patent Claim 1 and a device according to
Patent Claim 17. ’ '

The method according to the invention comprises a method for the determination of the degree
of contamination of an examination object, such as say a system, in particular a system for
filling liquid foodstuffs, or a component or subsection of a system, in particular a pipe whereby a
property distribution of a first examination medium is measured before and after passing
through the examination object. In this respect a property distribution is taken to mean, in
particular with regard to the properties of particles, particularly particles in the first examination
medium. The properties are in particular properties, such as the size of the particles which
occur in the first examination medium. Further properties to be considered for a particle can be
the number, length, surface area and the volume of the particle. Furthermore, the colour of the
examination medium can also be taken into account, in particular with the particles it contains,
with regard to light refraction, diffraction and absorption.

Here, the behaviour of the examination object can be considered in particular with regard to an
examination medium flowing through it. Here, in particular the separating influence of the
examination object, such as the system, on the examination medium flowing through it is
considered. Thus, the examination medium is considered before and after it passes through the -
examination object. Here, the selected approach is based on a mechanical procedure and the
reproducibility of the approach is very high. At this point the method does not take into account
any microbiological standards for the assessment of a hygiene status, which however, provided

they are available, could be included in this method.



The first examination medium can comprise typically a first fluid. In this respect the first fluid can
comprise, for example, a liquid foodstuff. The first fluid can therefore comprise water. Typically,
the first examination medium can comprise a solid, and in particular a mixture, such as a
suspension of the first fluid and the solid. Typically, the solid comprises small particles, which
are suspended in the suspension provided it is stirred, and which slowly form a deposit when

the suspension is stationary.

With regard to the use of filling systems for foodstuffs, in particular juices or liquids to which
additives are added, the particles can comprise solids of this nature, which are contained in
foodstuffs, for.example fruit pulp, or which are added to the foodstuff. Similarly, the particles can
comprise sandy particles, in particular silica sand. Consequently, it is also possible, to assess
say a flash pasteurisation system for milk products with regard to its hygiene status in that the
equipment has a silica sa_nd / milk suspension passed through it.

In the method according to the invention, as described above, the property distribution of the
first examination medium can comprise in particular the particle size distribution and / or the
change in the particle size distribution before and after pasSage through the examination object.

Furthermore, in addition to measuring the property distribution of the first examination medium,
the method according to the invention can consider the change in mass, in particular with
regard to the percentage loss of mass or increase in mass. Here it is self-evident that a suitable
test volume, for example, a litre (1 1) or a large volume unit can be considered before and after
the passage of the examination medium through the examination object. Furthermore, it is self-
evident that in the method outlined above the influence of a flow velocity of the examination
medium through the examination object should be kept as low as possible. This means that the
examination medium should, for example, only be pumped through the system at a weak
pressure. The pump speed here should typically not be changed until a measurement has been
obtained.

The method according to the invention can furthermore comprise the determination of the
cleaning property of the examination object after the determination of the degree of
contamination as described above with the examination object filled with the first examination
medium. After the determination of the degree of contamination the examination object is
generally filled with the first examination medium. Thus, typically before the start of the
determination of the cleaning property a property distribution of the first examination medium,
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which has been passed through the examination object, is known. At least, the examination
object is typically filled with the first examination medium before the determination of the
cleaning property. In the following, the method typically comprises the step of measuring a
property distribution of a second examination medium before and after the passage through the
examination object and comparison of the property distribution of the second examination
medium after passage through the examination object with the property distribution before
passage through the examination object and with the property distribution of the first medium.
Here, the second exafnination medium can comprise a second fluid, whereby in particular the
second fluid corresponds to the first fluid, thus for example, for the first and the second
examination medium water or milk can be used as the fluid or a different foodstuff. Here, the
second examination medium generally contains no particles, such as sand, as described above,
before being introduced / passing through the examination object. During the passage through
the examination object the second examination medium, generally the second fluid, can take up
particles. Following the method according to the invention, the property distribution of the
second examination medium can comprise the determination of the particle size distribution and
/ or the change in the particle size distribution before and after the passage.

During the measurement of the property distribution of the second examination medium the
change in mass, in particular the percentage loss of mass or gain in mass can be determined
here with regard to the second examination medium. Here the situation is that the second
examipation medium typically takes up particles on passing through the examination object.
These particles typically originate from the determination of the degree of contamination
following the method according to the invention as described above.

The measurement of the property distribution, in particular the particle size distribution, can take
place by means of a laser diffraction spectrometer. Here, using a laser directed at the sample
and with the interference pattern produced in this way, the particle size distribution before and
after passage through the examination object can be méasured. Furthermore, the detection of
the change of méss can take place, for examble, at least at the beginning and the end of the
respective measurement process. In this way it is known for example, how large the loss of
mass, that is the change of mass, during the determination of the degree of contamination can
be with regard to the first examination medium. Accordingly it can be considered by how far the
second examination medium can take up particles by passing through the contaminated
examination object and indicate these particles as a change in mass after passage of the

second examination medium.



Furthermore, the invention, as described above, can comprise a device for carrying out the
method as described above. This device can comprise an intake container and an output
container. These containers can, for example, be separated by the exémination object.
Furthermore, the device can comprise a suitable conveying or transport device, in particular
pipes, for extracting the first and / or the second examination medium from the intake container
and for passing the first or the second examination medium through the examination object.
Furthermore, the conveying device can be formed to output the examination media after
passage through the examination object and to retain them in an output container. In the output
container a detection device, in particular a laser diffraction spectrometer, can be formed for the
determination of the property distribution of the first or the second examination medium. It is
self-evident that also other suitable optical devices can be provided in the device which
determine the prdperty distribution of the examination media. Furthermore, the intake and / or
output container can be provided with a homogenising device, in particular a stirrer, to mix the
mixture of flﬁid and particles appropriately before and after the passage through the system.
Here it is clear that the homogenising acts against the sedimentation in the intake and / or
output containers, so that sedimentation appears to be only possible within the examination
object. Furthermore, additional measuring devices can be provided in the device for the
measurement of temperature, pressure, particle sizes of particles or other property distributions
in the intake and / or output containers and in the examination object itself, if spectroscopic data
are alsb required during the passage through the examination object. Furthermore, the device
according to the invention can be provided with a measurement system, which employs laser
diffraction spectroscopy for the determination of the particle size distribution and for the

determination of mass.

By way of illustration, in the following the example of an ideal and a real hygiene-compatible

pipe system is described.

An ideal bipe, i.e. a pipe which is essentially straight, has éelf-draining, polished internal
surfaces without gaps and ridges and has no dead spaces or additional connection points, is to
be examined by a sand / water suspension according to the invention. A pipe of this nature
ideally does not affect the composition of the sand / water suspension at any point in time.
Accordingly, the particle size distribution at any point in time and at any place is constant taking
into account the type of flow in the pipe, as well as the pressure and temperature. This means

that essenfially the total mass of the particles which are taken in is also retained at the end of
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the pipe after they have passed through the pipe. Thus, the mechanical contamination tendency
of this systerﬁ is very low, ideally even zero, and the pipe therefore cannot be contaminated.

Figs. 1 and 1A illustrate the examination of a pipe of this nature. Fig. 1A illustrates the particle
size distribution before passage of the sand / water suspension through the pipe as a dotted line
and the particle size distribution after passage of the sand / water suspension through the pipe.

Fig. 1B furthermore illustrates the change in mass.

‘Fig. 1A on the ordinate D shows the minimum diameter, that is the diameter of the particles Xmin
measured in the suspension, i.e. the sand / water mixture. Furthermore, the abscissa shows the
corresponding maximum diameter of the examined particles of the suspension Xmax. Here, x
may be between X, and Xnax and typically has the order of magnitude of a few micrometres.
Furthermore the xs, value is indicated. This is the median, i.e. half of all particles referred to a
certain quantity type is greater or less than this value. The quantity Qs is entered on the ordinate
of Fig. 1A. Here, this is the distribution sum Q; (x;), where r = 3, which relates to the volume,
respectively the mass. Here, Q;(x;) for a given diameter x; is supplied by

_ Quantity _of - all _particles _with_x < x,
Total quantity of all _particles

O, (xi )

In Fig. 1A the dotted and the dashed curves lie one above the other. The representation shows
therefore that all particles of any size which enter the pipe also leave it again. The composition
at the illustrated points in time "Before” and "After" is not changed by this. The xs, value is
unchanged. Accordingly, Fig. 1B illustrates the change in ‘mass due to the ideal pipe under
consideration. In this fictitous example the change in mass is the same before and after
passage through the ideal pipe. This means that no change of mass took place and 100% of the
particles under consideration has been passed out of the pipe again. Here too, attention must
be given to appropriately suitable standardisation to a test volume, e.g. 1 litre or a greater or

smaller volume.

Furthermore, a pipe will now be considered which is not ideal, but real. A pipe of this nature can
for example be bent and in particular comprise internally a rough surface with gaps and dead
spaces or even connection points for further pipes. Accordingly, the suspension composition
during the passage of the silica sand suspension is affected at each point in time. Separation of

individual particle sizes can occur, so that the particle size distribution can vary over the period
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of the test. If the test is of adequately long duration, then the maximum contamination of the
system, i.e. the degree of contamination, is reached when the particle size distribution of the
suspension passing through no longer changes. This can also be designated as validation of
the contamination tendency or as a reference point for the contamination tendency. The total
mass of particles provided at the intake is not obtained at the output. Accordingly, Fig. 2
ilustrates a difference between the changes of mass before and after the passage of the
suspension through the real pipe. Similarly, Fig. 2A shows a displacement of the dotted line
compared to the dashed line and a change in the corresponding xso value. Figs. 2A and 2B
otherwise show the same quantities as the corresponding Figs. 1A and 1B. The x5, value is
increased in Fig. 2A. From this it can be seen that many, in particular small, particles remain in
the system. The total mass of particles reduces accordingly. -

As a further step, the determination of the cleaning property of the pipe under consideration is
discussed. Since a sand / water suspension was passed throug’h both pipes, water is now
passed through the system, i.e. the pipe, to determine the cleaning property. With the exit of the
liquid, i.e. the water, which has now taken up any particles remaining in the pipes, the particle
size distribution is detected again and the total mass of particles acquired. If no more changes
occur or all particles are again obtained at the output, the system is regarded as cleaned. This
can be designated as "validation of the system cleanability”. The change in the particle size
distribution, whereby the Qs distribution has been used as an example — although it is possible
to use a different quantity type or to convert to a quantity type — describes the cleaning property
of the system under consideration, here the given real pipe. If small particles remain in the
‘system and the Xso value increases accordingly, referred to an equivalence factor to be
appropriately defined, this may be explained by the presence of many small gaps. If however
the xso value hardly changes and despite this it is not possible to again obtain the mass of
particles out of the test system, then this may imply that large and small gaps are present by
which both small and also large particles are selectively retained.

The appropriately presented method according to the invention enables the hygiene status of
the system to be assessed. There is even the possibility of comparing two systems. The
outlined ideal pipe can be regarded as the optimum and therefore as a reference value.
Referred to this standard, it can be used to compare and classify other pipes. An appropriate
standardisation can be transferred to other system parts or complete systems. This means that
quantifiable statements can be made, such as — purely fictitious and exemplary — the statement

that "an examined pipe for example is five times as easy to contaminate as the reference pipe".
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The same applies to cleaning. The invention provides the advantage that also more complex
systems, in particular pipework as well as complete machines, can be assessed in this manner.
It is even possible to change from the flow medium of water to another liquid foodstuff. Here it is
important that the complete particle collective is always considered. A different suspension
medium causes a different interaction and can cause changes in the corresponding test result,
which can however again be appropriately referenced and standardised.

The object of the invention is explained exemplarily in the following based on the drawing.

The following are shown:

Fig. 1A Summary of particle size distribution for an ideal pipe.

Fig. 1B Summary of change of mass for an ideal pipe.

Fig. 2A  Particle size distribution for a real pipe.

Fig. 2B Change of mass for a real pipe.

Fig. 3 Schematic sketch of a device according to the invention.

Fig. 4 An embodiment of a device according to the invention.

Fig. 5 Sketch of the method according to the invention.

The above described ideas for the determination of the degree of contamination of the ideal
pipe and of a real pipe and correspondingly of a degree of cleaning of an ideal pipe have been
presented and discussed in the Figs. 1A, 1B, 2A and 2B. According to the figures, standards for
validation can be defined. Fig. 3 illustrates the implementation of the basic schematic diagram
for the discontinuous and / or continuous method of considering the degree of contamination
and the cleaning property of the system with a corresponding device.-Fig. 3 illustrates an intake
container 1, an output container 3 and an examination object 2. These are typically installed in

series. The intake and output containers 1 and 3 can for example be installed separately from
the examination object 2. Suitable pipes are used to connect these containers to the
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examination object 2. An examination medium, for example a sand / water suspension, is
passed or pumped out of the intake container 1 through the examination object 2. Then the
examination medium, i.e. the sdspen'sion, is passed into the output container 3. At defined time
intervals the particle size distribution of the suspension is determined by means of a detection
device 4. At least at the beginning and at the end of the process the mass of the supplied and of
the returned particles, for example sand, is measured by the detection device 4.

Here the determination of the particle sizes and therefore of the particle size distribution can
take place in continuous form. '

Fig. 4 illustrates an embodiment according to the present invention. Fig. 4 illustrates in particular
an intake container 1, an output container 3 and an examination object 2. Fig. 4 shows that the’
intake container 1 and the output container 3 are respectively connected through the pipes 8a
and 8b to the examination object 2. The examination object 2 can be a system for the treatment
or filling. of liquid foodstuffs. The pipes 8a and 8b can be assigned to pumps 9a and 9b, which
pass an examination medium from the intake container 1 into the examination object 2 and from
the examination object 2 into the output container 3. Here, the pumping speed of the pumps 9a
and 9b is typically constant and low. The intake container 1 and the output container 3 also
comprise respectively devices 6a and 6b, in particular stirrers, for homogenising the
examination medium present in the respective containers. The stirrers 6a and 6b can therefore
prevent sedimentation of particles in the suspension present in the intake / output containers.
Fig. 4 also illustrates a control unit 5, say a CPU or a computer, which is connected through
control lines 7 to control and / or measurement devices 4a and 4b in the intake container 1 and
. output container 3 respectively. In this way, the particleé in the suspensions in the intake
container 1 and output container 3 can be determined with, for example, two measurement
systems 4a and 4b, which can comprise laser diffraction spectrometers. Thus, the particle size
distribution of the particles can be determined. Furthermore, Fig. 4 illustrates optionally also a
measurement unit 4c, where it is desired to obtain data about the particle size distribution of the
passed suspension also within the examination object 2. An approach of this nature is
particularly feasible for larger systems. Similarly, it may be possible (not illustrated here), that
with regard to a discontinuous form of the sample extraction only one measurement unit 4b
needs to be present in the output container 3. The measurement step can thus take place
independently of the passage of the suspension through the examination object and in
particular after the passage through the examination object. Here it is particularly advantageous
if the stirrer 6b homogenises the suspension retained in the output container 3.
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Fig. 5 illustrates an example of a method according to the present invention. In step 210 a first
examination medium, say a suspension of sand and water, is made a\)ailable as well as the
measurement of a property distribution, such as a particle size distribution, before the passage
through the examination object. According to Fig. 4 a measurement of this nature can take
place for example in the output container. In step 220 the passage of the first examination
medium through the examination object occurs. In step 230 the measurement of a particle size
distribution occurs, as well as the change in the particle size distribution compared to the
particle size distribution measured in step 210 and also the consideration of the total mass after
the passage through the examination object. In step 240 an examination is made of whether a
change in the particle size distribution has occurred compared to the first measurement step. If
this is the case, the passage of the first examination medium is continued according to step
220. Here, it is self-evident that in each case the last value of the particle size distribution and
the total mass are considered when step 240 has again been reached. When no further
changes occur in step 240, step 245 follows in which the degree of contamination of the system

is considered as “determined"”.

Based on the preceding steps 210-240, in step 245 the object is filled with the examination
medium, i.e. the first examination medium. If the explicit measurement steps of the preceding
steps 210-240 are not to be carried out, then at least it should be ensured that the examination
object is filled with the first examination medium, say a sand / water suspension. In step 250 a
second examination medium is made available. Typically, the second examination medium is
the fluid of the first examination medium without the particles of the suspension of the first
examination medium. The particle size distribution of the first examination medium at the output
of the examination object is measured at the beginning of step 250 and forms a reference value.
The mass is measured as a reference value before the passage of the second examination
medium. In step 260 the second examination medium is passed through the examination object.
In step 270 the particle size distribution and the change in the particle size distribution are
determined after the passage of the second: examination medium through the examination
object. In step 280 an examination is made of whether a change in the particle size distribution
or a change in the total mass has occurred. If this is observed, the passage of the second
examination medium through the examination object is continued. Here, the values measured in
step 270 or 280 are taken as the new reference values. If the method converges and changes
in the particle size distribution or in the total mass are no longer found, the method has
converged and in step 285 the degree of cleaning of the system is considered as "determined".
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With that, the method terminates.

The following can therefore be established: the presented invention is based on the
consideration of an apparatus or a pipe as the separation device with regard to a particle
suspension. Accordingly, a dependable assessment of the hygiene status of the system is
made available. A control instrument for the assessment of the contamination and cleaning
properties of a system can be made available. Through tests on a system, for example on a
flash pasteurisation system for milk products, a statement can be made of how difficult or easy it
is to contaminate the system. Accordingly, statements about the service periods can be made; a
cleaning program can be formulated based on this. Accordingly, a described detection device
with optical signals for beverage suspensions can be made available. The principle for this can
be the detection of the cha'nge in the particle size distribution of a certain substance present in

the product, for example fibres or fruit constituents in a juice.

Summarising, it can be said that previously there was no microbiological standard for the
assessment of hygiene status. A standard of this nature, providing it exists, can be integrated
into the appropriate method. The appropriate mechanical procedural method is robust and has
high reproducibility. Operation, in particular with a sand / water suspension, particularly silica
sand / water, is recommended, because silica sand and water do not react with one another.
Furthermore, a suspension of this nature is temperature-resistant. It can be easily stored. The
suspended silica particles can be easily separated from organic particles. And the suspension is
not subject to reaction with micro-organisms. A suspension of this nature furthermore presents
no danger to people and machines and due to the high availability of both constituents, a
suspension of this nature can be manufactured very economically. The corresponding results
from the system are almost immediately available after testing the system and there is no outlay
for incubation or anélysis times. The outlay for the apparatus of this nature is low and facilitates
the comparison of different systems and different products together in systems.

It is seff-evident that the features mentioned in the above described embodiments are not

restricted particularly to the combinations illustrated in the figures, but rather are also possible in
other combinations.
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