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Abstract The aim of the present study was to evaluate the
reproducibility of the caries risk test Clinpro Cario L-Pop
(3 M Espe, D-Seefeld), which measures the lactic acid
produced by different bacteria of the oral flora, under stable
oral conditions. In a group of healthy volunteers (n=31),
the test was carried out ten times during 2 weeks. During
the test period, the subjects were requested not to change
their oral hygiene habits to ensure stable oral conditions. To
register possible alterations of oral conditions by medi-
cation, a questionnaire was used. In subjects who did not
alter their oral conditions (#=20), the reproducibility was
82.0%, with especially low score variations in subjects
with low lactate signal scores. Some subjects exhibited,
mainly due to colds and their medication, alterations in
their oral conditions. The reproducibility in this group was
60.0%. Both reproducibility values differ significantly. In
conclusion, the new diagnostic device shows high re-
producibility under stable oral conditions. The lower re-
producibility under altered oral conditions gives evidence
that the test might reflect changes in the oral microflora
following preventive interventions and thus could be used
to monitor the effect of such interventions.

Keywords Caries risk assessment - Lactic acid indicator -
Reproducibility - Risk monitoring

Introduction

Dental caries is a multifactorial disease, which is charac-
terized by acid-producing bacteria and frequent exposure to
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fermentable carbohydrates. If the unbalanced situation of
the bacterial oral flora, carbohydrate-rich diet and some
internal-modifying risk factors (e.g. behaviour) occurs re-
peatedly, hard tissue destruction will become obvious [3, 9,
20]. Even though the aetiology of dental caries as well as
the preventive principles are known, the disease is wide-
spread within the general population [2, 15, 20, 22, 24, 26,
29]. For this reason, dentistry focuses on measures to rec-
ognize the individual caries risk as early as possible.

Common concepts of caries risk assessment are based on
early recognition of risk factors, long before there is a
visible hard tissue defect. In particular, mutans-streptococci
or lactobacilli were shown to be strongly correlated with
caries aetiology [8, 14, 17]. Factors which explain this
correlation are among others the ability to produce acids
rapidly and to maintain their metabolism at low pH [7, 8§,
16]. Based on the knowledge of this correlation, caries risk
tests have been developed evaluating the presence and
amount of microorganisms like Streptococcus mutans or
Lactobacilli spp. in saliva. Jensen and Bratthall [11] de-
veloped a chair-side method which uses a selective broth
with high sucrose concentration and bacitracin. Similar
tests are available for simple evaluation of salivary lacto-
bacilli counts [12, 13]. However, in studies investigating
the caries prediction based on no more than one of these
tests, it was shown that a correct caries risk assessment
(sensitivity) did not exceed about 50-60% of the individ-
ual cases [5, 6, 19, 23, 25, 27].

A recently developed caries risk test (Clinpro Cario L-
Pop, 3 M Espe, D-Seefeld; CCLP) does not determine
specific bacteria in the oral cavity but their main metabolic
product lactic acid. This biochemical device determines
lactic acid produced by all bacteria of the oral microflora
that are capable to produce lactate. Bacterial samples are
taken from the tongue dorsum using a stick with a cotton
swab which is impregnated with sucrose. The sucrose is
metabolised to lactate by the microorganisms rapidly. By
enzymatic and chemical transversion, a colour signal is
generated. The reaction is based upon the enzymatic deg-
radation of lactic acid to pyruvate by lactate dehydrogenase
and coupled to a cascade of redox indicators which gives a
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blue colour signal within 2 min. The darkness of this
colour signal is postulated to reflect the ability of the
plaque to produce acids and thus to promote the caries
process [10].

Until now, there is only spare information about the
usefulness of the new device to measure the actual caries
risk or to predict caries. One prerequisite to determine the
caries risk under specific conditions or measures is that the
test is reliable. To achieve reliability, the test has to prove
both good validity and reproducibility. There is one short
report concerning the test’s reproducibility [10] which
shows a reproducibility of 90.6%. Yet, there is only little
information about the specific oral conditions of the tested
subjects, and there is no report about the extent in which
altered oral conditions will influence the reproducibility, in
the sense that individual results stay stable over repeated
measurements on different days.

For this reason, the aim of the present study was to
evaluate the reproducibility of the CCLP test under known
oral conditions during a short period of time.

Materials and methods

Thirty-two adults who had given informed consent par-
ticipated voluntarily at the study. Inclusion criteria were
healthy persons who had not taken any medication nor
visited their dentist 2 weeks prior to the study. The par-
ticipants were recruited from a catholic student hostel in
Hamburg. During each 5 days of two consecutive weeks,
the CCLP test was performed according to manufacturer’s
instructions. Special effort was made to ensure equal test
conditions each day. For this reason, the examination was
conducted at the participant’s home each day at the same
time. Five minutes prior to testing, the participants brushed
their teeth with their own toothbrush and their own
dentifrice.

During the study period, the participants were asked to
maintain their oral hygiene habits and to avoid all measures
which could influence oral conditions. This was checked
using a questionnaire.

At the beginning of the study, each subject filled out
a questionnaire about oral hygiene measures, nutritional
habits and smoking. To check if oral conditions were stable
or had changed over the study period, each subject filled a
short questionnaire (Table 1) about the last meal, last oral
hygiene and the use of any medication prior to each single
test. Additionally, subjects were asked if, in their opinion,
there were any differences regarding their oral situation
compared with the previous day.

The examination was performed by one examiner
according to the manufacturer’s instructions. Brand new
samples of the caries risk test were used. A test swab was
placed flatly on the middle of the tongue dorsum and turned
back and forth with light pressure at least four times until it
was well moistened with saliva. The test swab was then
replaced in its blister package to allow the bacterial, en-
zymatic and chemical reactions to proceed. After 2 min, the
test swab was removed and immediately compared with

Table 1 Short questionnaire to determine oral conditions

When did you have your Before...h
last meal today?
What kind was your meal? Breakfast/lunch/snack

Do you smoke? When did

you have your last cigarette?
What did you use to brush
your teeth just before this test?

Nolyes, before ... h

Own dentifrice/someone
else’s dentifrice/water

Apart from this last brushing, Before ... h

when did you have your

last oral hygiene before?

What did you use? Dentifrice/rinsing
solution/others

Did you take any medication Nolyes, ...

today or yesterday? Why and

which medication?

Taken altogether, do you see Nolyes, ...

any reason to assume that your
oral conditions today are
different from the previous days?

the colour fields of a nine-field reference colour chart
under daylight. The subjects were not informed about
their daily results to prevent a variation of their oral hy-
giene habits. During the course of the study, 10% of the
colour signals were read by a second examiner indepen-
dently from the main examiner in order to obtain an inter-
personal calibration.

The results were compiled to an Excel datasheet and, for
statistical evaluation, were transferred to the SPSS software
(version 10.0.) Descriptive procedures (mean, median,
quartiles and frequency) as well as comparing procedures
(Mann—Whitney U-test) were used. To calculate the re-
producibility of the test outcome, the frequency of reading
the median score plus/minus one unit from the reference
colour chart was determined.

Results

Thirty-two subjects started the study. As there was one
drop-out, 31 participants finished it and were included in
the statistical evaluation. This cohort consisted of 14
women and 17 men aged between 19 and 46 years, nine
smokers and 22 non-smokers (Table 2).

Scoring of the test results by a second examiner revealed
an accordance of 17 out of 31 sticks, while in ten cases,
there was a deviation of £1. In three cases, the disagree-
ment was two scores.

Analysing the daily questionnaire, it became obvious
that 11 subjects had modified their oral situation during the
course of the study for different reasons. Some of them had
taken analgetics, nose spray, tablets against sore throat, had
changed their toothpaste or had received professional tooth
cleaning. For this reason, a subgroup was formed which
included subjects with altered oral conditions. Thus, sta-



Table 2 Description of subjects with or without stable oral

conditions
All Group | Group 11
subjects (stable oral  (altered oral
conditions)  conditions)
Number of subjects 31 20 11
Mean age (std. dev.) 299 (+6.4) 31.8 (6.5) 26.6 (#4.9)
Median age 29 31 27
Male 17 11 6
Female 14 9 5
Non-smoker 22 (71.0%) 15 (75.0%) 7 (63.6%)
Smoker 9 (29.0%) 5(25.0%) 4 (36.4)

tistical analysis separates between subjects who had not
changed their oral situation (group I) and subjects with
altered oral conditions (group II).

Table 2 also gives an overview about some descriptive
variables in both groups. Both groups are similar with re-
spect to their distribution by gender, age and smoking
habits. Table 3 gives information on the mean CCLP score
calculated from the individual’s average score over ten
examinations in both groups. The average score is 3.2
for the subjects in group I and 4.2 in group II. Both
groups differ significantly (p<0.05, Mann—Whitney U-
test). Table 4 shows results regarding the test reproduc-
ibility, i.e. the stability of the individuals’ scores, where
individual stability was measured as the percentage of
scores ranging between his/her median score £1 unit in
both groups. While there is a reproducibility of 82.0%
(range 50-100%) in subjects with stable oral conditions,
this value diminishes to 60.0% (range 30—80%) in subjects
with altered conditions (p<0.01, Mann—Whitney U-test).

Subjects of group I were split into subgroups according
to their median score, and for these subgroups, the inter-
quartile range (IQR) was determined (Table 5). It turned
out that the difference between the 25% percentile and the
75% percentile is 1.2 in the group with the lowest median
scores. In subjects with a median score of 3, the IQR is 2.2,
whereas in the group with highest median scores, the IQR
was 1.0.

Table 3 Average CCLP scores after ten examinations for subjects
with or without stable oral conditions

Group [ Group 11
(stable oral (altered oral
conditions) conditions)
Mean CCLP score 3.2*% (£1.3) 4.2% (£1.1)
(std. dev.)
Median 3 4
Minimum 1.7 2.2
Maximum 6.7 6.1
*p<0.05
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Table 4 Reproducibility of the median CCLP score in subjects with
or without stable oral conditions (average frequency of scores
agreeing with the median +1 unit)

Group I Group 1I
(stable oral (altered oral
conditions) conditions)
Minimum frequency (%) 50 30
Maximum frequency (%) 100 80
Mean frequency (%) 82% 60*
*p<0.01
Table 5 Average interquartile :
range (IQR) in relation to the Score median Number QR
score median in subjects with 1 or2 1 12
stable oral conditions or ’
3 6 22
4-7 3 1.0
All scores 20 1.5

Discussion

In an era of considerable caries decline for about 80% of
the children and adolescents but increasing polarization of
a group with high caries experience, it is mandatory to give
this group special care. However, to have optimal results,
this group of about 20% of the younger individuals has to
be selected early before carious lesions occur. Specific
chair-side bacterial tests reflecting the number of S. mutans
or lactobacilli do not predict caries development to a
satisfying extent. This may be related to the fact that also
non-mutans-streptococci form a significant proportion of
the aciduric microflora in dental plaque, exhibit acid tol-
erance and are able to contribute to the hard tissue de-
mineralisation [1, 8, 18, 21, 28]. The new caries risk test
CCLP is a biochemical device, which measures the lactic
acid produced by all bacteria which are capable to do so in
the presence of sucrose. Thus, the test avoids one of the
shortcomings of the specific bacterial tests.

The inter-examiner reproducibility of the test to prove
exactly the same score was fair (Kappa=0.45). However,
most discrepancies were restricted to +1 scoring unit,
which reflects the difficulty to distinguish between two
similar colour fields by different persons. Considering the
predominantly minor discrepancies, it seems, under prac-
tical aspects, justified to count a deviation of £1 unit as less
relevant. When only discrepancies of more than one score
are included, inter-examiner reproducibility is excellent
(Kappa=0.84). Based on this consideration, only disagree-
ments of more than +1 unit were taken into account in the
study. In the same way, Héaberlein et al. [10] handled a
deviation of £1 as clinically not important.

The aim of the present study was to evaluate the
reproducibility of the CCLP during a period of 2 weeks
under stable oral conditions. For this purpose, healthy sub-
jects were included in the study who should not exhibit
alterations of their oral parameters under the study period.
However, at the end of the study, 11 subjects had some
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medication or events which could influence the oral flora.
From a methodological point of view, this shows that
examining oral alterations using a questionnaire was suit-
able. As these subjects obviously could not follow the
study protocol, they are excluded from the main analysis,
but the respective results are compared and discussed.

In subjects with stable oral conditions, the CCLP test had
a reproducibility of 82%. This means a high degree of
reproducibility in the sense of stability with respect to
the median scores, although this reproducibility is less if
compared with the study of Héberlein et al. [10], who
found a reproducibility of 90.6%. In some of the subjects
in group I, single test scores were strikingly different from
the median. One reason for this phenomenon could be a
change of habits, which was not revealed by the ques-
tionnaires. As the stronger deviations from the median
were mainly observed at the first test following a week-
end, it can be speculated that a special diet at weekends
caused these differences, as plaque formed under a special
diet regime like consuming toffee and sugar lumps is more
tenacious and less readily removed from the tooth sur-
face [4].

Due to the range of reproducibility from 50 to 100% in
group I, a more detailed analysis was carried out. It
becomes obvious that in subjects with low median scores
(score 1 or 2), the deviation from the median is low. Given
symmetry around the median, the interquartile range (IQR)
of 1.2 for these subjects means that 50% of all test results
are within the median+0.6. A similar low IQR was obtained
for the group of persons with scores of at least 4, but this
group is formed by three persons only. In the group of
persons with a median score of 3, the IQR was 2.2. For
these subjects, 50% of the obtained values are in the range
of the mediant1, and the remaining 50% are deviating
more than 1 score from the median. However, it has to be
considered that these observations are based on a few cases
only.

Transferred to clinical aspects, these results indicate that
there is good reproducibility, especially for low CCLP
scores.

The results for subjects who did not follow the study
protocol but had alterations in their oral conditions (group
1) differ significantly from group I subjects. They exhibit a
higher median CCLP score, which might be due to the
medication itself or to the reasons for the different medi-
cations. The subjects in group II also showed a signif-
icantly lower reproducibility rate of 60.0%. Under clinical
aspects, as this figure is associated by altered oral con-
ditions, this means that the test might be able to reflect
changes of oral conditions sensibly and thus be a promising
tool to monitor procedures which are aimed to improve oral
hygiene.

Conclusion

In conclusion, the study shows a reproducibility of the
CCLP test of 82.0% in subjects with stable oral conditions.
Especially subjects with low test scores exhibit minor

deviations of repeated tests from this score. In situations
with altered oral conditions, the reproducibility of the test is
significantly lower. This indicates that the test could be a
useful tool to monitor preventive measures.

Acknowledgements The study was conducted with financial
support of 3M Espe, D-Seefeld. The authors are indebted to Michael
Bubenheim (Institute for Medical Biometry and Epidemiology,
University Hospital Hamburg-Eppendorf) for statistical assistance.

References

1. Alam S, Brailsford SR, Adams S, Allison C, Sheehy E,
Zoitopoulos L, Kidd EA, Beighton D (2000) Genotypic
heterogenicity of Streptococcus oralis and distinct aciduric
subpopulations in human dental plaque. Appl Environ Micro-
biol 66:3330-3336

2. Antunes JLF, Narvai PC, Nugent ZJ (2004) Measuring
inequalities in the distribution of dental caries. Community
Dent Oral Epidemiol 32:41-48

3. Axelsson P (2000) Diagnosis and risk prediction of dental
caries, vol 2. Quintessence Books, Chicago

4. Beighton D, Brailsford S, Lynch E, Yuan Chen H, Clark DT
(1999) The influence of specific foods and oral hygiene on
the microflora of fissures and smooth surfaces of molar teeth:
a 5-day study. Caries Res 33:349-356

5. Borgstrom MK, Sullivan A, Granath L, Nilsson G (1997) On
the pH-lowering potential of lactobacilli and mutans strepto-
cocci from dental plaque related to the prevalence of caries.
Community Dent Oral Epidemiol 25:165-169

6. Bowden GH (1997) Does assessment of microbial composition
of plaque/saliva allow for diagnosis of disease activity of
individuals? Community Dent Oral Epidemiol 25:76-81

7. Carlsson J (1989) Microbial aspects of frequent intake of
products with high sugar concentrations. Scand J Dent Res
97:110-114

8. Cotter P, Hill C (2003) Surviving the acid test: responses of
gram-positive bacteria to low pH. Microbiol Mol Biol Rev
67:429-453

9. Eriksen H, Dimitrov V (2003) Ecology of oral health: a com-
plexity perspective. Eur J Oral Sci 111:285-290

10. Héberlein 1, Kappler O, Schmid B, Guggenberger R (2003)
Measurement of lactic acid production of carious bacteria in
the mouth: reability of the novel diagnostic device Clinpro
Cario L-Pop. J Dent Res 82 Spec Iss B, abs. no. 2068:B-269

11. Jensen B, Bratthall D (1989) A new method for the estimation
of mutans streptococci in human saliva. J Dent Res 68:468-471

12. Larmas M (1975) A new dip-slide method for the counting of
salivary lactobacilli. Proc Finn Dent Soc 71:31-35

13. Larmas M (1992) Saliva and dental caries: diagnostic tests for
normal dental practice. Int Dent J 42:199-208

14. Li Y, Hanna M, Svensiter G, Ellen R, Cvitkovitch D (2001) Cell
density modulates acid adaptation in Streptococcus mutans:
implications for survival in biofilms. J Bacteriol 183:6875-6884

15. Marthaler TM (2004) Changes in dental caries 1953-2003.
Caries Res 38:173-181

16. Marsh PD (2003) Are dental diseases examples of ecological
catastrophes? Microbiology 149:279-294

17. Montalto M, Vastola M, Marigo L, Covino M, Graziosetto R,
Curigliano V, Santoro L, Cuoco L, Manna R, Gasbarrini G
(2004) Probiotic treatment increases salivary counts of lacto-
bacilli: a double-blind randomized, controlled study. Digestion
69:53-56

18. Paddick J, Brailsford S, Kidd E, Gilbert S, Clark D, Alam S,
Killick J, Beighton D (2003) Effect of the environment on
genotypic diversity of Actinomyces naeslundii and Streptococ-
cus oralis in the oral biofilm. Appl Environ Microbiol 69:
6475-6480



19.

20.
21.

22.

23.

24.

Petti S, Hausen HW (2000) Caries prediction by multiple
salivary mutans streptococcal counts in caries-free children
with different levels of fluoride exposure, oral hygiene and
sucrose intake. Caries Res 34:380-387

Reich E, Lussi A, Newbrun E (1999) Caries risk assessment.
Int Dent J 49:15-26

Sansone C, van Houte J, Joshipura K, Kent R, Margolis H
(1993) The association of mutans streptococci and non-mutans
streptococci capable of acidogenesis at a low pH with dental
caries on enamel and root surface. J Dent Res 72:508-516
Schiffner U, Reich E (1999) Prevalence of clinical variables in
adolescents: caries and restorations. In: Micheelis W, Reich E
(eds) German oral health study III. Dtsch Arzte-Verlag, Koln,
pp 201-230

Schroeder U, Widenheim J, Peyron M, Hagg E (1994)
Prediction of caries in 1 1/2-year-old children. Swed Dent J
18:95-104

Simons D, Brailsford S, Kidd EAM, Beighton D (2001)
Relationship between oral hygiene practices and oral status in
dentate elderly people living in residential homes. Community
Dent Oral Epidemiol 29:464—470

25.

26.

27.

28.

29.

191

Splieth C, Bernhardt O (1999) Prediction of caries development
for molar fissures with semiquantitative mutans streptococci
test. Eur J Oral Sci 107:164-169

Stecksén-Blicks C, Sunnegardh K, Borssén E (2004) Caries
experience and background factors in 4-year-old children: time
trends 1967-2002. Caries Res 38:149-155

Sullivan A, Borgstrom MK, Granath L, Nilsson G (1996)
Number of mutans streptococci or lactobacilli in a total dental
plaque sample does not explain the variation in caries better
than the numbers in stimulated whole saliva. Community Dent
Oral Epidemiol 24:159-163

Svensdter G, Borgstrom M, Bowden GHW, Edwardsson S
(2003) The acid-tolerant microbiota associated with plaque
from initial caries and healthy tooth surfaces. Caries Res
37:395-403

Thomson WM (2004) Dental caries experience in older people
over time: what can the large cohort studies tell us? Br Dent J
196:89-92



Copyright of Clinical Oral Investigations is the property of Springer Science &
Business Media B.V.. The copyright in an individual article may be maintained by the
author in certain cases. Content may not be copied or emailed to multiple sites or
posted to a listserv without the copyright holder's express written permission.
However, users may print, download, or email articles for individual use.



	Reproducibility of a new caries risk test under different oral conditions
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


