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ABSTRACT:
Background: Biologic width (BW) is an important clinical concept
in restorative dentistry and periodontics. Very few studies have
been done on the measurement of BW in humans with clinically
diagnosed periodontitis.
Aim: To determine clinical biologic width in chronic generalized
periodontitis and in subjects with healthy periodontium and
compare it with previously established histologic dimensions of
biologic width.
Materials and Methods: A total of 54 patients (37 males and 17
females), aged 30 to 60 years with (a) healthy periodontium (b)
chronic generalized periodontitis were enrolled in this cross-
sectional study conducted over a period of 1 year at Department of
Periodontology, Yenepoya Dental college, Mangalore. Parameters
included the number of teeth present, gingival index, CPI index,
probing pocket depth and clinical attachment level. Full mouth
intraoral periapical radiographs were taken using long cone
paralleling technique. The clinical biologic width was determined
from the most coronal level of clinical attachment to the crest of
the alveolar bone on proximal surfaces.
Results: The clinical biologic width in subjects with chronic
generalized periodontitis was significantly lower than healthy
subjects (p<0.001) and previously reported histologic BW (p<0.001).
For all evaluable proximal sites, the mean clinical biologic width
in chronic periodontitis subjects was 1.92 mm versus the mean
clinical biologic width of 2.36 mm in healthy subjects and mean
histologic biologic width of 2.04 mm.
Conclusion: The mean clinical biologic width in subjects with
chronic generalized periodontitis seemed to be significantly lower
than mean biologic width in healthy subjects as well as previously
reported.
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INTRODUCTION

The phenomenon of the establishment of a zone
of biologic width (BW) is an important clinical
concept in restorative dentistry and periodontics for
many years.1, 2 The supracrestal soft tissue
attachment of the periodontal tissues to the tooth/

root surface has been termed as the BW.3 In other
words, BW refers to the height of the dento-gingival
attachment apparatus necessary for a healthy
existence of bone and soft tissue from the most apical
extent of a dental restoration. The dimensions of the
BW having an average value of 2.04 mm is
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considered to be norm for most patients and most
teeth, although significant variations especially in
the length of the epithelial attachment can occur.1, 4

Although supracrestal connective tissue
attachment is variable in nature, this component of
the periodontal support that may provide
periodontal stability to teeth that lack alveolar bone
support as well as providing an unusually large BW.5

But these values of BW measurements should not
be extrapolated for use in pathologic situations as
they were taken from healthy periodontium.6 It has
been believed for many years that the distance from
the base of the sulcus to the crest of the alveolar
bone remains generally constant, with mean values
of 1.94 to 1.97 mm.7, 8

Periodontal disease is generally chronic in
nature and shows slow progression. Various factors
such as host- bacterial interaction, various
environmental factors, acquired risk factors such as
systemic diseases and conditions, smoking and in
some cases altered expression of inflammatory
genotype are the causes for progression of the
disease resulting in severe bone and attachment loss
at an early age.6

A variation in BW in cases of periodontitis
provides significant implications for the selection of
surgical or non-surgical approaches. Various studies
have reported that surgical intervention in sites with
shallow probing depths resulted in post-surgical loss
of attachment at that site. 9-14 Very few studies have
evaluated the dimension of BW in humans with
clinically diagnosed periodontitis.15 So, the purpose
of the present study is to determine whether the
previously evaluated histologic dimensions of the
BW apply in untreated cases of chronic generalized
periodontitis and to understand the influence of
these BW variations on approach to therapy.

METHODS AND MATERIALS

A total of 54 subjects (37 males and 17 females)
between the age ranging from 30 to 60 years were
enrolled in this cross-sectional study conducted over
a period of one year at outpatient Department of
Periodontology, Yenepoya Dental College,
Mangalore. The study protocol was approved by
Ethics Committee of the university and informed
consent was obtained from all the patients. All
patients were provided with verbal explanation of
the nature of the study. The following inclusion
criteria were considered: Subjects with clinically
healthy periodontium constituted group A, subjects

with chronic generalised periodontitis constituted
group B and each subject having at least 20 erupted
natural teeth. Exclusion criteria included subjects:
1) with systemic diseases; 2) taking antibiotic
therapy within the past 3 months; 3) who received
non-surgical periodontal therapy 3 months prior to
study; 4) who received surgical periodontal therapy
in the past 12 months; and 5) pregnant females.

Data was collected by performing clinical and
radiographic examination to determine clinical BW.
For each patient, the periodontal examination was
performed by a single examiner, and following
parameters such as Gingival index (Loe and Silness
1963), Community periodontal index (CPI), full-
mouth recording of probing depths (PDs) and clinical
attachment levels (CALs) at six sites per tooth,
except third molars were recorded using a millimetre
calibrated University of North Carolina (UNC) 15
probe (Figure 1).16, 17

The clinical biologic width was determined from
the most coronal level of clinical attachment to the
crest of the alveolar bone on proximal surfaces. Full
mouth series of periapical radiographs were taken
for each subject using the long cone paralleling
technique by Satelec Acteon X-mind AC x-ray unit.
All radiographs were exposed with settings at 70
kilovolt and 8 mA. IOPA were captured with No.
two size, Ektaspeed films (Eastman, Kodak,
Rochester, NY, USA) using paralleling technique
with the help of Rinn XCP holder (Rinn Corporation,
Elgin, Ill, USA) as per the criteria given by
Jorgenson T et al.16 The focal spot was concentrated
at 0.7mm and the exposure time was set to 0.4 sec.
Films were processed under standardized conditions
using an Velopex automatic processor. Radiographs
were digitized by projecting each x-ray film onto a
LED x-ray film viewer. All radiographs were placed
in slide holders on a light viewing box and
photographed using a Canon IXUS 230 HS digital
camera (Canon Inc., NY, USA) with 8x zoom, 28mm
wide lens, 12.1 Megapixel High Sensitivity CMOS
Sensor and Optical Image Stabiliser with Intelligent
IS with a recording image of 1024 × 768 pixels.

The Canon camera images were taken at the
same camera-radiograph distance with a mini
tripod. Identical illumination was used throughout
with the radiographs placed at the same location on
the light box (Figure 2). Digital camera images were
saved as Joint Photographic Experts Group (JPEG)
files. Digital images were loaded directly onto a
Lenovo L430 ThinkPad laptop with a 14 inch screen.
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Images were opened using Micro Dicom viewer
software (Version 0.7.7 Sofia, Bulgaria). The full
screen was used with a black background for each
image.

The radiographs were scanned to obtain
digitalized images to measure the crestal bone level
(CBL that is the distance from cementoenamel
junction (CEJ) to the alveolar crest) on proximal
surfaces using computerized software (Figure 3).
Only proximal surfaces were used in the analysis,
and mean values of the buccal and lingual proximal
clinical measures for CAL were used for comparison
with BL at each evaluated radiographic surface.
Clinical BW is defined as the distance from the most
coronal level of the CAL to the CBL. As CEJ is used
to calculate CAL and CBL, clinical BW was
calculated by subtracting the CAL from CBL.

STATISTICAL SIGNIFICANCE

The data obtained were subjected to descriptive
and comparative statistical analysis. Data was
summarized as mean and standard deviation for
continuous variables. The Student t-test was used
for comparing the means of quantitative variables.
Chi-square test, Fisher’s exact test and Mann-
Whitney U test were used to determine whether the
differences in proportions and means were
statistically significant. Pearson’s correlation
coefficient was computed to measure degree of
correlation between PD, CAL, BL and BW. All
analyses were performed using Statistical Program
for Social sciences Version 20.0 (SPSS) software. The
differences were considered to be statistically
significant only for p<0.05 and highly significant for
p<0.001.

RESULTS

A total of 54 subjects in the age group of 30-60
years were included in the study and the subjects
were divided into control group (33.89±4.06) and test
group (46.44 ± 7.64). Assuming a • error of 0.05 and
95% confidence interval, the power of the study was
found to be 80%. Table 1 reveals that the mean gingival
index scores were significantly higher in group B
compared with group A (p < 0.001). The results of
Community Periodontal Index (CPI) showed that code
1, 2, 3, 4 was found to be statistically significant
because p value was 0.0001 for all the codes
respectively (Table 2). The results of clinical
attachment loss (CAL) showed that code 0, 1, 2, 3, 4
were statistically significant because p value was
0.0001 respectively. CPI Code 1 was more in group A

whereas code 2, 3, 4 was more in group B suggestive
of periodontally healthy subjects in group A and
subjects with chronic periodontitis in group B (Table
3). The results showed that for all evaluable
proximal sites, mean clinical biologic width in
healthy subjects was significantly higher than mean
clinical biologic width in subjects with chronic
generalized periodontitis (p < 0.001) as represented
in table 4. The results showed that mean clinical
biologic width in group A was significantly higher
than previously reported biologic width (p < 0.001)
whereas mean clinical biologic width in group B was
found to be significantly lower than previously
reported biologic width (p = 0.034) as represented
in table 5. For all sites combined, Pearson’s
correlation (r) in table 6 shows a significant positive
correlation (p < 0.001) between PD and CAL.
Further, a negative correlation was found between
BW, PD and CAL (p < 0.05). A negative correlation
was found between BW and BL, which was
statistically significant (p < 0.001) (table 7).

DISCUSSION

The present study was aimed to compare clinical
BW in chronic periodontitis and periodontally
healthy subjects with previously reported histologic
BW. The study design involved patients with chronic
generalized periodontitis (n = 27) and healthy
subjects (n = 27). The study included measurement
of clinical parameters and radiographic parameters.

The biologic width is defined as the dimension
of the soft tissue, which is attached to the portion of
the tooth coronal to the crest of the alveolar bone.
This term was based on the work of Garguilo et al
(1961) who measured dentogingival components in
287 individual teeth from 30 autopsy specimens and
established that there is definite proportional
relationship between alveolar crest, the connective
tissue attachment, the epithelial attachment and the
sulcus depth. They determined that the epithelial
attachment length was 0.97 mm, and the connective
tissue attachment length was 1.07 mm, so the
combined dimension of the connective tissue
attachment and the junctional epithelium (the
normal biologic width) averages 2.04 mm in a
healthy periodontium. The most constant part of
dentogingival junction dimension was the connective
tissue attachment and the most variable part was
the epithelial attachment.[4] The histologically
determined the biologic width in adult human
cadaver jaws obtained measurements of 1.14 ± 0.49
mm for epithelial attachment, 0.77 ± 0.32 mm for
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Figure 1: Armamentarium

Figure 2: Digitizing the radiograph

Figure 3: Measurement of bone loss

Original tables:

Table 1: Mean Gingival Index of Test group and Control group

Table 2: Distribution of subjects according to
the Community periodontal index CPI codes

in relation to probing depth

Fishers exact test * p=0.0001, HS

Table 3: Distribution of subjects according to
the Community periodontal index CPI codes

in relation to loss of attachment

Fishers exact test p=0.0001, HS
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Table 4: Comparison of mean and standard deviation of clinical biologic width in
group A and group B

Table 5: Comparison of clinical biologic width of group A and group B with previously
reported biologic width

Table 6: Correlation between BW,PD & CAL

Table 7: Correlations between BW & BL
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connective tissue attachment, 2.17 mm for biologic
width, 1.07 mm for junctional epithelium, and 1.10
mm for the connective tissue were reported by Vacek
et al (1994) and Xie et al (2007).18, 19

There are no comprehensive evaluations of BW
in advanced cases of periodontitis where significant
changes in connective tissue and bone have occurred.
Therefore, the present study took advantage of
baseline data obtained as part of an intervention in
subjects with chronic generalized periodontitis to
examine the changes in BW that might occur in
periodontitis. In the present study, the first
observation was that the average clinical biologic
width in cases of chronic generalized periodontitis
was 1.92 mm, which was lower than the histologic
biologic width previously reported for subjects not
demonstrating significant periodontal pathology.
Mean clinical biologic width in group B was found
to be significantly lower than previously reported
biologic width (p=0.034). Papananou et al (1989)
reported strong correlation (r=0.80) between
radiographic assessment of alveolar bone loss and
changes in CAL.20 Also, Clerehugh & Lennon (1986)
[21] reported a similar correlation (contingency
coefficient of 0.51).21 Conversely, Goodson et al
(1993), Mann et al (1985) and Machtei et al (1997),
in a similar study of the relationship between clinical
and radiographic detection of periodontal disease
progression, reported poor agreement between the
two variables.22-24

It was seen that the mean clinical biologic width
in subjects with healthy periodontium (2.36 mm)
was significantly greater than the mean histologic
biologic width reported previously (2.04 mm).
Similar observations were made by Novak et al
(2008) and Gaddale et al (2015) Alpiste-Illueca et al
(2004), Al-Rasheed et al (2005), Galagali and
Gontiya et al (2012) obtained mean biologic of 2.00
+/-0.72, 1.24 mm and 1.72 mm.15, 25-28 For all
evaluable proximal sites, the mean clinical biologic
width was 2.14 mm versus the mean histologic
biologic width of 2.04 mm which is consistent with
the findings of previous studies done by Novak et al
(2008) and Gaddale et al (2015).5, 25 These results
corroborate the notion that the dimensions of the
dentogingival unit are highly variable in humans.
The dimensions of biologic width seem to differ with
respect to periodontal health and in untreated
chronic periodontitis patients.

An examination of correlation coefficients

confirmed our initial observations that for sites with
chronic periodontitis, CAL was significantly
correlated with BL and showed an inverse
relationship with BW which means as CAL and BL
increases, BW decreases. This was observed as bone
levels are used in the determination of the BW. Also,
the results showed that sites with shallow PDs and
least CAL had the greatest BW in case of healthy
subjects. This observation provides significant
implications for the selection of surgical or non-
surgical approaches in the treatment of patients
with chronic periodontitis.

In our study, mean gingival index for the chronic
periodontitis group was higher compared to the
control group, which was statistically highly
significant (p<0.001). This finding is in accordance
with previous studies done by Lang et al (1990),
Albandar et al (1998), Schatzle et al (2003).29-31

Claffey et al (1995) reported that for higher risk
patients, bleeding on probing at maintenance
examinations may be a useful indicator of
subsequent deterioration at a site level.32

In the present study, distribution of subjects
according CPI index codes 1 and 2 in relation to PD
and CAL was higher in healthy subjects than chronic
periodontitis group, which was statistically highly
significant (p < 0.001) and distribution of subjects
according CPI index codes 3 & 4 in relation to PD
and CAL was higher in chronic periodontitis group
as compared to healthy subjects, which was
statistically highly significant (p < 0.001). These
findings are similar to the studies conducted by
Brown at al (1993), Kaimenyi et al (1982), Pilot et
al (1986), Benigeri et al (2000).33-36

Results also showed that there was no statistical
difference between studied groups in relation to
smokers (p=0.054). There were 57.4% non-smokers
and 42.6% smokers among group A and group B
respectively.

CONCLUSION

Within the limitations of the study, it may be
concluded that clinical BW in chronic periodontitis
patients was significantly lower than the previously
reported histologic BW. Mean clinical BW was
significantly higher than previously reported
histologic BW. Thus, there is significant intra- and
inter individual variability in the dimensions of the
biologic width. The dimensions of the biologic width
seem to be affected by periodontal diseases.

Biologic Width Dimensions In Diseased And Healthy Rajesh, et, al.

Indian J Dent Adv 2016; 8(1): 3-9



9

REFERENCES:

1. Gargiulo A, Krajewski J, Gargiulo M. Defining biologic width
in crown lengthening. CDS Rev 1995; 88:20-3.

2. Robbins JW. Tissue management in restorative dentistry.
Funct Esthet Restor Dent 2007; 1:40-3.

3. Ingber JS, Rose LF, Coslet JG. The ‘‘biologic’’ width -A
concept in periodontics and restorative dentistry. Alpha
Omegan 1977; 70:62-5.

4. Gargiulo AW, Wentz FM, Orban B. Dimensions and
relations of the dento-gingival junction in humans. J
Periodontol 1961; 32:261-7.

5. Novak MJ, Polson AM, Caton J, Freeman E, Meitner S. A
periodontal attachment mechanism without alveolar bone.
Case report. J Periodontol 1983; 54:112-8.

6. Page RC, Kornman KS. The pathogenesis of human
periodontitis: An introduction. Periodontol 2000 1997; 14:9-
11.

7. Stanley HR Jr. The cyclic phenomenon of periodontitis. Oral
Surg Oral Med Oral Pathol 1955; 8:598-610.

8. Waerhaug J. The gingival pocket. Odontol Tidskr 1952;
60:95-134.

9. Knowles JW, Burgett FG, Nissle RR, Shick RA,Morrison
EC, Ramfjord SP. Results of periodontal treatment related
to pocket depth and attachment level. Eight years. J
Periodontol 1979; 50:225-33.

10. Lindhe J, Westfelt E, Nyman S, Socransky SS, Heijl
L,Bratthall G. Healing following surgical/non-surgical
treatment of periodontal disease. A clinical study. J Clin
Periodontol 1982; 9:115-28.

11. Lindhe J, Westfelt E, Nyman S, Socransky SS,Haffajee AD.
Long-term effect of surgical/non-surgical treatment of
periodontal disease. J Clin Periodontol 1984; 11:448-58.

12. Pihlstrom BL, McHugh RB, Oliphant TH, Ortiz-Campos C.
Comparison of surgical and nonsurgical treatment of
periodontal disease. A review of current studies and
additional results after 6 ½ years. J Clin Periodontol 1983;
10: 524-41.

13. Pihlstrom BL, Oliphant TH, McHugh RB. Molar and
nonmolar teeth compared over 6 ½ years following two
methods of periodontal therapy. J Periodontol 1984; 55:499-
504.

14. Ramfjord SP, Caffesse RG, Morrison EC, et al. 4 modalities
of periodontal treatment compared over 5 years. J Clin
Periodontol 1987; 14:445-52.

15. Novak MJ, Albather HM and Close JM. Redefining the
Biologic Width in Severe, Generalized, Chronic
Periodontitis: Implications for Therapy. J Periodontol 2008;
79:1864-9.

16. Jorgenson T, Masood F, Beckerley JM, Burgin C, Parker
DE. Comparison of two imaging modalities: F-speed film
and digital images for detection of osseous defects in patients
with interdental vertical bone defects. Dentomaxillofac
Radiol 2007; 36:500-5.

17. Loe H and Silness J. Periodontal Diseases in Pregnancy I.
Prevalence and severity. Acta Odontol Scand 1963; 21:533-
51.

18. Vacek JS, Gher ME, Assad DA, Richardson AC, Giambarresi
LI. The dimensions of the human dentogingival junction.
Int J Periodontics Restorative Dent 1994; 14:155 65.

19. Xie GY, Chen JH, Wang H and Wang YJ. Morphological
measurement of biologic width in Chinese people. J Oral
Sci 2007; 49:197-200.

20. Papapanou PN, Wennstrom JL. Radiographic and clinical
assessment of destructive periodontal disease. J Clin
Periodontol 1989; 16:609-612.

21. Clerehugh V, Lennon MA. The radiographic measurement
of early periodontal bone loss and its relationship with
clinical loss of attachment. Br Dent J 1986; 161:141-4.

22. Goodson JM, Haffajee AD, Socransky SS. The relationship
between attachment level loss and alveolar bone loss. J Clin
Periodontol 1993; 11:348-59.

23. Mann J, Pettigrew H, Beidmann R, Green P, Ship I.
Investigation of the relationship between clinically detected
loss of attachment and radiographic changes in early
periodontal disease. J Clin Periodontol 1985; 12:247-53.

24. Machtei EE, Hausman E, Grossi SG, Dunford R, Genco RJ.
The relationship between radiographic and clinical changes
in the periodontium. J Periodontal Res 1997; 32:661-6.

25. Gaddale R, Desai S, Karthikeyan I, Mudda J, Shinde HH
and Tapashetti R. Determination of clinical biologic width
in chronic generalized periodontitis and healthy
periodontium: A clinico-radiographical study. J Indian Soc
Periodontol 2015; 19:194-8.

26. Alpiste-Illueca, F. Dimensions of the dentogingival unit in
maxillary anterior teeth: a new exploration technique
(parallel profile radiograph). Int J Periodontics Restorative
Dent 2004; 24:386-96.

27. Al-Rasheed AA, Ghabban W and Zakour A. Clinical
biological width dimention around dentition of a selected
Saudi population. Pakistan Oral and Dent Jr 2005; 25:81-
6.

28. Galagali SR and Gontiya G. Evaluation of an innovative
radiographic technique-parallel profile radiography-to
determine the dimensions of dentogingival unit. Indian J
Dent Res 2011; 22:237-41.

29. Lang NP, Alder R, Joss A, Nyman S. Absence of bleeding
on probing. An indicator of periodontal stability. J Clin
Periodontol 1990; 17:714-21.

30. Albandar JM, Kingman A, Brown LJ, Loe H. Gingival
inflammation and subgingival calculus as determinants of
disease progression in early-onset periodontitis. J Clin
Periodontol 1998; 25:231-7.

31. Schatzle M, Loe H, Burgin W, Anerud A, Boysen H, Lang
NP. Clinical course of chronic periodontitis. J Clin
Periodontol 2003; 30:887-901.

32. Claffey N, Egelberg J. Clinical indicators of probing
attachment loss following initial periodontal treatment in
advanced periodontitis patients. J Clin Periodontol 1995;
22:690-6.

33. Brown LJ, Loe H. Prevalence, extent, severity and
progression of periodontal disease. Periodontol 2000 1993;
2:57-71.

34. Kaimenyi JT, Gururaja TR. Periodontal health status of
adult population of Kenya and India. Indian Soc Periodontol
1982; 2:17-20.

35. Pilot T, Barnes DE, Leclercq MH, McCombie BJ, Sardo
Infirri J. Periodontal conditions in adults, 35-44 years of
age: An overview of CPITN data in the WHO Global Oral
Data Bank. Community Dent Oral Epidemiol 1986; 14:310-
2.

36. Benigeri M, Brodeur J-M, Payette M, Charbonneau A,
Ismail AI. Community periodontal index of treatment needs
and prevalence of periodontal conditions. J Clin Periodontol
2000; 27:308-12.

Biologic Width Dimensions In Diseased And Healthy Rajesh, et, al.

Indian J Dent Adv 2016; 8(1): 3-9



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


