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Abstract

Purpose: To determine the effect of different types of Rigid Gas Permeable (RGP)
contact lenses on ocular aberrations in patients with keratoconus.

Methods: Eighteen eyes of young patients with mild to moderate keratoconus were
selected. General ocular examinations such as refraction, visual acuity, and ocular
aberrations were performed. Three types of RGP contact lenses, i.e., Boston, Senso Select
and Wohlk, were fitted using the cross over method. Repeated measures analysis of
variance and Mauchly’s test of sphericity were used to compare the average of residual
high order aberrations and visual acuity after fitting each type of lens.

Results: Vertical coma was -0.271 + 0.37 um before fitting and decreased to 0.081 + 0.08
um with Boston, 0.098 + 0.08 um with Senso Select and 0.124 + 0.08 um with Wohlk
contact lens (P-value < 0.0001). The mean RMS (root mean square) for high order
aberrations decreased from 0.526 + 0.43 pm before fitting to 0.256 * 0.09 pm with
Boston, 0.263 + 0.12 pm with Senso Select, and 0.304 + 0.10 um with Wohlk contact lens
(P-value= 0.001). The mean RMS for low order aberrations decreased from 1.480 + 0.78
um before fitting to 0.703 + 0.43 um with Boston, 0.802 * 0.39 um with Senso Select, and
0.760 + 0.45pm with Wohlk (P-value < 0.0001).

Conclusion: Despite achieving optimal fit and good visual acuity with these different
RGP lenses, in keratoconus patients, their performance is different in reducing ocular
aberrations.

Keywords: ocular aberration, keratoconus, RPG contact lenses

Introduction leads to high amount of myopic astigmatism [1].
The estimated prevalence of keratoconus in the

Keratoconus is a kind of inflammatory and  Caucasian population is about 1/ 2000 [2]. In a
progressive corneal dystrophy that is usually —study conducted on the Iranian population
bilateral and asymmetric. This condition usually ~ selected from Tehran citizens, the prevalence of
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keratoconus has been estimated at 0.8% [3].
Several studies have reported that in eyes with
keratoconus, irregular astigmatism, corneal and
ocular aberrations individually are larger than in
normal eyes [1,4,5]. Due to the localization of
conical protrusion of thinned cornea, out of the
high order aberrations, third order vertical coma
is in negative sign and it is significantly more
than in normal eyes [1]. Since the quality of
retinal images depends on the ocular
aberrations, reduction of visual performance in
affected patients is clearly described by large
magnitudes of high order aberrations. Therefore,
reducing ocular aberrations can improve the
visual quality in these patients [6].

There are different methods of keratoconus
management according to the intensity of
disease  progression. Generally, spectacle
correction is recommended in early stages,
contact lenses are used in mild to moderate
stages, and surgery is indicated in severe stages
[7]. Contact lens fitting remains the basic option
for the correction of high amounts of induced
irregular astigmatism by keratoconus and could
be an appropriate alternative to surgical
intervention in moderate cases [8,9].

The most successful lenses are still the
corneal rigid gas permeable (RGP) contact lenses
[10,11]. RGP contact lenses are currently the
most appropriate option for the correction of
high order aberrations like spherical aberration,
coma, curvature of field, distortion, trefoil, tetra
foil and secondary astigmatism induced by
keratoconus [7,12].

Different types of RGP contact lenses,
manufacturing and fitting methodologies are the
most important factors to choose the suitable
contact lenses. Corneal specifications in central
and paracentral zones, contact lens design,
material, and interactions between the contact
lens and the anterior corneal surface are some of
the important parameters that influence an
optimal fitting. Because of poor centration of the
contact lens, corneal scar and staining, and
reduced visual acuity are some complications of
suboptimal fitting of corneal warpage [13,14].

It has been suggested that contact lens
design is the first and the most effective factor in
achieving optimal fitting [14,15]. Currently,
different types of RGP contact lens design,
containing multicurve and aspheric with unique
and variable asphericity in surfaces impose some
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difficulties regarding the achievement of
appropriate fit between practitioners [7,12]. The
purpose of this study was to determine the
impact of three types of RGP contact lenses
commonly used by Iranian practitioners, i.e., the
Boston, Senso Select, and Wohlk, on visual acuity,
low and high order aberration, vertical coma,
and secondary corneal astigmatism.

Methods

In this cross-over before-after study, 18
eyes of 11 patients aged 18 to 35 years, with
mild to moderate keratoconus, were
investigated. The patients were examined by a
corneal specialist in the Eye Hospital and were
referred to the contact lens clinic with a
diagnosis of keratoconus after clinical and
paraclinical examinations. The diagnoses of
keratoconus were confirmed through imaging
modalities. = Keratoconus diagnosing was
performed according to keratoconus severity
score described by CLEK study [10]. The reason
for choosing mild to moderate keratoconus is
that in advanced keratoconus with corneal scars
and deformation, corneal contact lenses do not
provide acceptable visual acuity and may be
intolerable for some patients; therefore, in these
cases, more specific designs of contact lenses,
like scleral lenses, are recommended [16]. The
inclusion criteria were a best corrected visual
acuity of 20/ 40 or better, no history of ocular
diseases including cataract, corneal scarring,
corneal grafts, corneal collagen cross linking, and
other inflammatory or infectious ophthalmic
disorders except for keratoconus.

Slit lamp biomicroscopy (HAAG-STREIT AG,
Switzerland) was performed to assess the extent
of keratoconus and presence of central corneal
thinning, Vogt's striae, and Fleischer’s ring.
Objective refractive examinations included
retinoscopy (HEINE Beta 200, Germany) and
auto refractokeratometry (Nidek ark 510a, Aichi,
Japan). In addition, keratometry examination
was performed using the auto ref-keratometer
(Nidek ark 510a, Aichi, Japan). Subjective
examination was done with a trial lens set and
frame and visual acuity was measured using a
Snellen chart (Nidek- 34605-6004-LCD chart,
Japan) at 4 m. Ocular aberrations were measured
by an auto ref-keratometer with wavefront
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technology based on the Hartmann-shack
technique (Huvitz HRK 8000a, Gyeonggi-do,
Korea).

The RGP contact lenses that were studied
included the Wohlk (Wo6hlk Contctlinsen,
Schonkirchen, Germany), Boston (Iran Lens
Gostar, Tehran, Iran), and Senso Select
(Procornea, Eerbeek, Netherlands). Data were
recorded before the first fit. Three types of
contact lenses were fitted randomly. The fitting
method was based on k-readings parameters and
instructions provided by their manufacturers.

Optimal fitting characteristics were verified
by the three-point touch fitting method including
mild touch on the apex of the cone and two other
touch areas on the corneal mid periphery [7].
Maximum centration, suitable movement and
adequate tear film interchange were evaluated
by the fluorescein pattern on slit lamp
examinations ~ with  cobalt  blue light.
The maximum time to stabilization for each RGP
contact lens was approximately 10-15 min. Then,
subjective over-refraction and aberrometry
measurements were performed [17]. For the
corneal curvature to resume its normal shape, 5-
10 min was spared after each RGP lens removal
[6].

All data were analyzed using the Statistical
Package for Social Science (SPSS) version 21
(Chicago, IL, USA). The results were compared
using repeated measures analysis. Mauchly’s
Test of Sphericity was used to analyze the
aberration changes among three types of RGP
contact lenses. Differences were considered
statistically significant when the p-value was
smaller than 0.05.

Torkman et al.

Results

Eighteen eyes of eleven patients with a
mean age of 27.72 + 5.63 years (range: 18 to 35
years) were included in this study. Table 1
summarizes the refractive and keratometric
profile of the patients, and contact lens
characteristics are shown in Table 2.

A summary of visual acuity and low and
high order aberrations is presented in Table 3.
According to Table 3, there were no significant
differences in visual acuity between RGP lenses,
although the Boston contact lens provided the
highest visual acuity and the Senso Select and

Wohlk contact lenses produced similar values.

Table 1. Clinical profile of all subjects

Measurements Mean * SD
Age 27.72 £5.63
Refraction (spherical) -3.12 £ 2.56
Refraction (cylindrical) -2.83+1.78
Flattest K (mm) 7.46 £ 0.25
Steepest K (mm) 7.10 + 0.34

Table 2. Contact lenses characteristics

RGP Power Diameter Average
contact (D) (mm) amount of BC
lenses (mm) * SD
Boston -3.00 9.60 7.66 * 0.25
Senso -3.00 9.90 7.78 £ 0.26
Select

Wohlk -3.00 9.60 7.57 £0.14

Table 3. Comparison of different parameters before and after fitting three types of RGP lenses

Variables Mean * SD Mean * SD
Base line (Boston)
Visual acuity (MAR) 1.55+0.29 1.10 £ 0.14
Total RMS HOA (pm) 0.526 + 0.43 0.256 = 0.09
Total RMS LOA (nm)  1.480+0.78 0.703 + 0.43
Vertical coma (pm) -0.271 £ 0.37 0.081 £ 0.08
SCA (D) -3.28 +2.53 -1.10 £ 0.59

Mean * SD Mean * SD P-VALUE*
(Sens select) (Wohlk)

1.08 £ 0.10 1.08+0.10 0.126
0.263 +0.12 0.304 +0.10 0.001
0.802 + 0.39 0.760 = 0.45 <0.0001
0.098 + 0.08 0.124 + 0.08 <0.0001
-1.00 £ 0.53 -1.29 £ 0.67 <0.0001

HOA = high order aberrations, LOA = low order aberrations, RMS = root mean square, SCA = secondary corneal astigmatism

*Repeated measures analysis

The results also showed no significant
differences in all aberrations between three
types of RGP contact lenses. In terms of high
order RMS and vertical coma after fitting RGP
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contact lenses, the Boston and Wohlk contact
lenses displayed the smallest and largest value,
respectively. The Boston contact lens also
produced the smallest value of low order RMS,
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whereas the Senso Select contact lens showed
the highest value.

The use of the Senso Select and Wohlk
contact lenses was associated with minimum and
maximum secondary corneal astigmatism,
respectively.

Discussion

In this investigation, RGP lenses were used
in a group of young patients with mild to
moderate keratoconus because previous studies
reported that the disease progresses in young
adults. Therefore, proper prescription is
essential in these patients to achieve an
appropriate visual acuity and to improve their
quality of life. Likewise, in early stages of
keratoconus, the manifest refraction of these
patients shows an increase in both myopia and
irregular  astigmatism, commonly ranging
between 2.00 and 8.00 D, with absence of
parallelism of keratometry mires with a mean
corneal power under 52.00 D (Table 1) [7].
Although RGP lenses are still the best choice to
improve visual performance in patients with
moderate keratoconus, different available
designs of RGP contact lenses and their
proficiency of centration in proportion with
corneal topography is challenging [18]. Our goal
in this study was to show that each RGP contact
lens reduced aberrations by different
mechanisms.

In this study, the three RGP contact lenses
changed coma aberrations, especially vertical
coma, in such a way that the direction of vertical
coma changed from negative to positive. These
directional changes could have influenced the
reduction in total HOA RMS, especially in
patients with negative vertical coma. These
findings are similar to those were reported
previously by Choi et al. [19]. Better centration
with RGP contact lenses could have led to a
better reduction of ocular aberrations. In terms
of sphericity and asphericity, back optic zone
diameter (BOZD) and design of posterior surface
of RGP lenses have been mentioned in providing
good centration [20].

The differences found between three RGP
contact lenses can be due to some factors such as
corneal centration, the ratio of the base curve
radius in relation to the diameter, and tear film
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volume. Therefore, a suitable lens design also
provides optimum fit, reduces residual
aberrations, and improves visual acuity [14,21].

As presented in Table 3, the subsequent
visual loss of keratoconus was corrected with
different mechanisms by RGP contact lenses: The
Senso Select contact lens showed the best
performance in reducing secondary corneal
astigmatism in comparison with two other
lenses, whereas, it was not successful in reducing
low order aberrations. The Wohlk contact lens
reduced all parameters to a moderate amount,
and the Boston contact lens reduced low and
high order aberrations and vertical coma
maximally, but it did not reduce secondary
corneal astigmatism compared to the Senso

Select. Unlike whatever mentioned about
aberration changes, the differences in
aberrations reduction were not significant

between these three types of RGP contact lenses.

The result of this study showed that the
three RGP lenses, i.e., the Boston, Senso Select,
and Wohlk, improved visual acuity after
optimum fit. The differences in visual acuity
improvement were not significant. The mean
base curves were different for optimal fit in
these RGP lenses that reflect the effect of the
design of these contact lenses (Table 2).

One of the limitations of this study was that
in spite of extensive correspondence and search,
the details of these contact lenses were not
available, because the details of the lens design
are privileged information. In this regard, this
study focused on clinical outcomes of each RGP
contact lens. A strength of this study was that it
compared different clinical parameters pre and
post fitting with three RGP contact lenses.
Furthermore, each Kkeratoconus patient was
fitted with three RGP lenses and compared to
him/ herself.

In conclusion, this investigation showed
that after an optimal fit with the Boston, Senso
Select, and Wohlk RGP lenses, they all could
equally improve visual acuity in keratoconus
patients, while their impacts on ocular
aberration were different depending on the
initial aberrations of their cornea and RGP
contact lens design. According to Table 3, the
performance of these three types of RGP contact
lenses in improving the visual acuity was the
same and they had the same function in terms of
correcting aberrations. In summary, our results
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indicated that although the design of these three
types of RGP contact lenses are different, all of
them improved visual performance by reducing
ocular aberrations and there is no preference in
selecting the best lens for keratoconus patients.

Conflict of Interest

None of the authors has any financial
interest in the rigid gas permeable contact lenses
mentioned.

Financial Support
None.

References

1. Jinabhai A, O'Donnell C, Radhakrishnan H. Changes in
refraction, ocular aberrations, and corneal structure
after suspending rigid gas-permeable contact lens wear
in keratoconus. Cornea. 2012; 31:500-8.

2. Reinstein DZ, Gobbe M, Archer TJ et al. Epithelial,
stromal, and total corneal thickness in keratoconus:
three-dimensional display with artemis very-high
frequency digital ultrasound. Journal of Refractive
Surgery (Thorofare NJ, 1995). 2010; 26:259-71.

3. Hashemi H, Khabazkhoob M, Fotouhi A. Topographic
Keratoconus is not Rare in an Iranian population: the
Tehran Eye Study. Ophthalmic Epidemiology. 2013;
20:385-91.

4. KC 0. Correction of astigmatism with contact lenses.
Acta Clin Croat. 2012; 51:305-07.

5. Kosaki R, Maeda N, Bessho K et al. Magnitude and
orientation of Zernike terms in patients with
keratoconus. Investigative Ophthalmology & Visual
Science. 2007; 48:3062-8.

6. Radhakrishnan H, Jinabhai A, O'Donnell C. Dynamics of
ocular aberrations in keratoconus. Clinical &
Experimental Optometry. 2010; 93 :7-164.

7. Romero-Jimenez M S-R], Wolffsohn JS. Keratoconus: a
review. Cont Lens Anterior Eye. 2010; 33:157-66.

8. A.F. A contact lens. Arch Ophthalmol. 1988; 106:1373-
7.

9. Bilgin LK, Yilmaz S, Araz B et al. 30 years of contact lens
prescribing for keratoconic patients in Turkey. Cont
Lens Anterior Eye. 2009; 32:16-21.

10. Zadnik K, Barr JT, Edrington TB et al. Baseline findings
in the Collaborative Longitudinal Evaluation of
Keratoconus (CLEK) Study. Investigative
Ophthalmology & Visual Science. 1998; 39:2537-46.

11. Lim N, Vogt U. Characteristics and functional outcomes
of 130 patients with keratoconus attending a specialist
contact lens clinic. Eye (London, England). 2002;
16:54-9.

12. Romero-Jimenez M, Santodomingo-Rubido ], Flores-
Rodriguez P et al. Short-term corneal changes with gas-
permeable contact lens wear in keratoconus subjects: a
comparison of two fitting approaches. Journal of
Optometry. 2015; 8:48-55.

284

13.

14.

15.

16.

17.

18.

19.

20.

21.

Torkman et al.

Phan VA, Kim YH, Yang C et al. Bitoric rigid gas
permeable contact lenses in the optical management of
penetrating keratoplasty. Cont Lens Anterior Eye.
2014; 37:16-9.

Wolffsohn ]S, van der Worp E, de Brabander ].
Consensus on recording of gas permeable contact lens
fit. Cont Lens Anterior Eye. 2013; 36:299-303.

Malet F LA GP. Kerasoft IC, a new silicone-hydrogel soft
lens for correcting irregular astigmatism. Les Cahiers
d’Ophtalmologie. 2014; 177.

Koppen C, Kreps EO, Anthonissen L et al. Scleral Lenses
Reduce the Need for Corneal Transplants in Severe
Keratoconus. American Journal of Ophthalmology.
2018; 185:43-47.

Jinabhai A, Radhakrishnan H, O'Donnell C. Visual acuity
and ocular aberrations with different rigid gas
permeable lens fittings in keratoconus. Eye & Contact
Lens 2010; 36:233-7.

Lunardi LH, Arroyo D, Andrade Sobrinho MV et al
Descriptive analysis of the type and design of contact
lenses fitted according to keratoconus severity and
morphology. Arquivos Brasileiros de Oftalmologia.
2016; 79:82-4.

Choi ], Wee WR, Lee JH et al. Changes of ocular higher
order aberration in on- and off-eye of rigid gas
permeable contact lenses. Optometry and Vision
Science: official publication of the American Academy
of Optometry. 2007; 84:42-51.

Sorbara L, Mueller K. Effect of lens diameter on lens
performance and initial comfort of two types of GP
lenses for keratoconus: a pilot study. Journal of
Optometry. 2011; 4:22-29.

Lee JL, Kim MK. Clinical performance and fitting
characteristics with a multicurve lens for keratoconus.
Eye & Contact Lens. 2004; 30:20-4.

Romanian Society of Ophthalmology
© 2020




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


