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The paper highlights the design processes of individual orthopedic insoles for children with cerebral
palsy considering locally over-pressured areas. A total of 12 patients with cerebral palsy were
included in the study. The examination of the patients' feet was performed by the pedograph method.
The geometric shapes of the over-pressure areas of the plantar part of the foot were recorded on
pedograms by curved lines. The description of the curved lines was conducted by means of the
integral curves of the solutions to Dirichlet singular boundary differential equations. The ethylene-
vinyl acetate copolymers of different degrees of hardness were used to manufacture the individual
orthopedic insoles. The individual orthopedic insoles were produced on a computer numerical
control milling machine considering the locally over-pressured areas of the foot. © 2023 Bull. Georg.
Natl. Acad. Sci.

orthopedic insoles, cerebral palsy, pedograph method, plantar pressure

Cerebral palsy (CP) in children is a group of disorders that affect their abilities to move and maintain posture
throughout life. Cerebral palsy develops as a result of irreversible damage to the brain and can happen
before birth, during birth or within the first years of child’s life. The disease affects the child's ability to
control his muscles, which is manifested by motor disorders, namely: paralysis, a decrease or increase in
muscle tone.

According to the World Center for Disease Control and Prevention (CDC), cerebral palsy is the most
common cause of motor disability in children. Recent studies show that the frequency ranges from 1 to 4
per 1000 children. Around 18 million people worldwide suffer from cerebral palsy. Cerebral palsy treatment
includes physical therapy, medication, orthopedic and assistive devices. The approach is individual and
includes the development of an effective combination of medical, rehabilitation and orthopedic
interventions. Timely and targeted intervention provides partial prevention of musculo-tendinous and

skeletal deformities and contractures [1].
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It should be noted that in the process of treating cerebral palsy, orthopedic means have a high degree of
recommendation [2-6]. In Georgia, patients and their parents, as well as pediatricians and orthopedic
traumatologists, raise the question of the demand for individual orthopedic devices. Studies in this area are
particularly urgent, because orthoses are currently manufactured in Georgia using outdated technologies
and do not meet specific needs of a particular patient. Orthoses made in this way usually cannot ensure the
correct position of the lower limb. In addition, the foot is placed on the non-relief and rigid surface of the
orthosis, which causes pain and discomfort. Skin maceration, bruises, calluses and other pathological
changes develop in the locally over-pressured areas in the plantar part of the foot, which cause movement
problems for children with CP. Children frequently refuse to wear such orthoses.

On the basis of the above-mentioned facts, it is necessary to provide orthoses with individual orthopedic
insoles considering over-pressured areas in the plantar part of the foot, which will be made of polymer
composite materials with different degrees of hardness [7-13].

Based on the global nature of the issue, the purpose of this work is to study the foot in children diagnosed
with CP and protect against associated complications. To achieve this goal, a pedographic study of the feet
of patients with CP was carried out using a pedograph Emed — 25 at/D manufactured by the Novel company
(Munich, Germany). Based on the individual data of a patient, we designed orthopedic insoles considering
locally over-pressure areas.

Fig. 1 illustrates a pedogram of a child with CP,
aged 9 years, weighing 28 kg. It can be seen from the
pedogram that the local pressure on the over-
pressured areas of the plantar part of the foot in a
child with CP fluctuates within 150-315 kPa, which
significantly exceeds the norm. The analysis of the
pedogram shows that the patient has a deformed foot
(valgus deformity of the foot), the main pressure falls
on the areas of the heel and metatarsophalangeal
(MTP) joints of the foot plantar surface. The areas
marked by curved lines on the pedogram represent
the locally over-pressured areas.

An important novelty of the research consists in
the fact that the description of the geometric shapes

of the locally over-pressured areas of patients'
Fig. 1. The pedogram of a patient with CP pedograms was described by means of integral curves
of the solutions to Dirichlet singular boundary
differential equations. Application of the mentioned
method makes it possible to describe the geometric shapes of the curves of the locally over-pressured areas
of individual orthopedic insoles with great accuracy [14-16].

Below is the Dirichlet singular boundary differential equation:
u"(t)+§u'(t)-tizu(z): £ (tou().u' (1)) (1)

u(t)=0, u'(t)=0, (2)

where a e (—o0;1), f satisfies the local Carathéodor condition for a set, [0,7]x D, D = (0;+%0)x R.
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The solution of the problem (1) - (2) is presented in the form of equations (3) and (4):

£ 1 1 1
H=——=ct?=|1-=c |t+— 3
u(t) =773 [ 3 ] 2 ®)
11 11 2 # ¢
u(t)=|———=clt+—c—+—t—+—. 4
() ( 3 3 ) 374 3 2 6 @

By means of the integral curves of the solutions of equations (3) and (4), a description of the geometric

shapes of the curves of the locally over-pressured areas on the pedograms was made. Fig. 2 shows a

complex geometric shape of a locally over-pressured area of the plantar side of the right foot’s MTP area

taken from the pedogram (Fig. 1).
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Fig. 2. The curve’s shape of the locally over-pressured area
in the right foot’s MTP.

The curve shown in Fig. 2, was preliminary divided into eight parts to describe its shape. Each numbered

section was described using the integral curves of the solutions to differential equations given below. Nine

parts of the integral curves identically corresponding to the geometric shapes of the curve on the over-

pressured area of the right foot’s MTP were chosen, particularly the following:

1.

AB curve corresponds to that part of the solution to equation

S 1 1 .
u(t) = %—Ect—z—(l—gc]t +E’ for which ¢=5 and corresponds to the set of [-5.1; -2.3]x[ -1.3; 0.1];
BC curve corresponds to that part of the solution to equation

3
u(t)= ——ch—(l—écjt +%, for which c¢=2 and corresponds to the set of [-2.4; -1.5]%[-5.1; -1.9];

2 4
u(t)= [—l—lcjt+lc%+—t+t—+t—, for which c¢=1 and corresponds to the set of [-0.08; -1] x
3 3¢ 3 2 6

[2.7,-0.3];

DE curve corresponds to that part of the solution to equation
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11 11 2 £ ¢ .
u(t):[————cjt+§c—2+§t+%+%, for which ¢=0 and corresponds to the set of [1; 0.01] x
t
[2.4; 4.8];
5. EF curve corresponds to that part of the solution to equation
1 11 2 £ ¢

u(t)= —l——c t+—c—+=t+—+—, for which ¢=3 and corresponds to the set of [-1.7; 3.6] x
33 3¢ 3 2 6
[6.8;-0.6];
6. FG curve corresponds to that part of the solution to equation

2 4
u(t)= [—%—%cjt+%c%+§t+%+%, for which ¢=5 and corresponds to the set of [-1.1; 0.5] x

[3.2;-0.4];
7. GP curve corresponds to that part of the solution of equation
1 11 2 72 ¢

u(t)=(—l——cjt+—c—z+—l+—+—, for which ¢=5 and corresponds to the set of [2.5; 1.9] x
33 3¢ 3 2 6

[-1.1; 1.8];
8. PA curve corresponds to that part of the solution to equation

u(t)= g—%c%—(l—%cjt +%, for which ¢=35 and corresponds to the set of [0.5; -1.1] x [0.3; -4.1].

Based on the above-mentioned mathematical algorithm, the software was developed to describe the
curve sections. By rotating and parallel transferring of these sections, the entire geometric shape of the
curves was assembled to represent the locally over-pressured areas on the MTP area of the right foot’s
plantar surface which is an exact analogue of the curve’s shape shown in Fig. 2.

Fig. 3 llustrates a curve of complex geometric shape of a locally over-pressured region in the heel area

of the right foot taken from the pedogram (Fig. 1).
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Fig. 3. The curve’s shape of the locally over-pressured area in the right foot’s heel area.

To describe the shape of the mentioned curve it was preliminary divided into seven parts. Each
numbered section was described using the integral curves of the solutions to differential equations given
below. There were chosen seven parts of the integral curves identically corresponding to the geometric

shapes of the curves of over-pressured area in the right foot’s heel, particularly the following:
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1. AB curve corresponds to that part of the solution of equation
4

2
u(t):[—l—lcjt+lci2+gt+t—+t—, for which ¢=0 and corresponds to the set of [1.4; 0.15]x
33 3¢ 3 2 6
[2;2.3];
2. BC curve corresponds to that part of the solution of equation

11 1 1 .
u(t)—t———c—— 1-=c |t+—, for which ¢=0 and corresponds to the set of [-3.1; -2.4]%[-1.2; 0.8];
2 37 3 2

3. CD curve corresponds to that part of the solution of equation

u(t)——--c5—|1-=c t+l, for which ¢=3 and corresponds to the set of [-6.9; -2.5]x[-1.1; -1];
2 3 2

4. DE curve corresponds to that part of the solution of equation
2 4
u(t)= —l——cjt+lci2+gt+t—+t—, for which ¢=2 and corresponds to the set of [-1.4; 1.7]x
3 3¢ 3 2 6
[-2.4;5.7];

5. EF curve corresponds to that part of the solution of equation
4

2
u(t)= —l—lcjt+lci2+gt+t—+t—, for which ¢=5 and corresponds to the set of [2.5; 1.8]x
33 3¢ 3 2 6
[-1.4;-1.3];
6. FG curve corresponds to that part of the solution of equation

11 11 2 ¢ ¢ :
u(t)=[————c]t+—c—2+—t+t—+t—, for which ¢=1 and corresponds to the set of [3; -0.4]x
3 3 3¢ 3 2 6

[-0.7; 1.4];
7. GA curve corresponds to that part of the solution of equation
11 11 2 £ ¢ .
u(t)=[————c]t+—c—2+—z+t—+t—, for which ¢=5 and corresponds to the set of [4.8; -0.6]x
33 3¢ 3 2 6
[-0.7; 0.3].

Also, in this case, the mathematical algorithm and the mentioned software were used to construct the
curve of the corresponding geometric shape to represent the locally over-pressured area, which is an exact
match to the shape of the curve shown in Fig. 3.

In the same way, complex geometric shapes of the over-pressured areas of the heel of the left foot and
MTP area shown in Fig. 1 are constructed.

The complex geometrical shapes presented in Figs. 2 and 3 were produced on a computer-controlled
machine (Ped-Cad, Germany) using the soft material - EVA polymer — with the hardness of 20 Shore A,
and the main frame of the insole was made with the EVA polymer, the hardness of which was 35 Shore A.
Further, the milled parts of the locally over-pressured areas were preliminarily inserted into the main frame
of the insole. Finally, the complete insole was manufactured on the milling machine (Ped-Cad)
simultaneously taking into account the locally over-pressured areas.

Thus, based on the pedographic study of the patients with cerebral palsy, the locally over-pressured
areas of the plantar side of the foot were identified and shaped by curves. The curves of complex geometric
shapes of the over-pressured areas were described on each patient’s pedogram by the integral curves of the
solutions to Dirichlet singular boundary differential equations with great accuracy. Based on the
mathematical algorithm, the software package was developed to describe the above curves. Individual

orthopedic insoles were manufactured on a CNC-controlled milling machine taking into account the locally
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over-pressured areas. It provides improved quality of patient care and prevention of foot injuries. Research
in this direction is of topical importance, especially when it concerns children with cerebral palsy.

8009956035

39690OMEOo B0 5350 35303005 BHJMBIOOL
©IBMMH 530900 ©5 06030 MOHO MOMNM3JLOYEO
1930653HMm®900 M3 23IGHI0MMNYYE0
md6900Lm30l

8. B5s38960d9" 5 8. MsMZ30dg™

"32930 Pg@g03crob bsbgardfonem bozgilodgdo, wobsobolbs s @gfbmermgool ©g356@Hsd9bdo,
J90s0bo, bsgs®oz9¢mm

“32530 F9Gg0¢mols bsbgendfoge «6039GbodgG0, Jodormo @s 85Ggdmbsggomo $gdbeaermaogdols
©9356095096H0, Jo0050b0, bsgs60339¢2

(Hommybowos 5350093000 §gzMol 9. dgddscm0osd30eol JogM)

6590mddo s0FgMowos 39MIGYE0 TI0M ©O535PPYEo d3383900Lsmz0L 0bEoz0Es-
W@YOHO MOHNM35oveo bv)30bsGHM®mgdol 3OMgJE0MmYd0L 3HMEILIO0 LMISXYMIW YSIGIOM-
0o Mdbgdol gsm3z5eolffobgdom. 33erg3sdo BsMmvgmo ogm (39M9d0MHYIMO STIEO0 ©S-
3500900 12 353096¢0. 3500 3Hghxgdol 33eg3sL 35§5MMgd000 39MAMIBOTYEO BgmMPO.
3900Mma6M5390%bg 350ga0LEGHM0MYd0m BHYMxoL 3esb@smnmwo bsflomol gsws@zommmo wd-
6gd0L a9mIgEHGore BmMHIGOL IAvyo FoMgdol LsdwmsEgdom. s0bodbmwo fomgdol sofigmsb
355503mgdom ©oMmobgl LobyEsMmrymo Lslsbegm 58mEsbols smbsblbgdol 0bEgy®s-
@60 {oMmgdol Lsdmswgdom. 060g30sEHo MMmMmMM3mEoveo vy30boEmMmgdol slodbs-
90 359mygbgdeo ogm bbgoslibgs Lodsg®ol goowgb-3obowssg@odol msbsdmerody-
$900. 30MM59M@o 5030l BsMHBY sTBIIOMEO 0ym 06030 NMO MOHCM3IOOYLO
by30bs@mmgdo BHgMxol gssG3ommrm mMBdbgxdbg dmbmmwo EsGHZ0MHM37d0L  Fsmz5ol-
fobgdoon.

Bull. Georg. Natl. Acad. Sci., vol. 17, no. 2, 2023



Foot Deformities in Children with Cerebral Palsy... 115

REFERENCES

10.

11.

12.

13.

14.

15.

16.

Cerebral palsy. National clinical practice recommendation (Guideline). 2008
https://www.moh.gov.ge/uploads/guidelines/2017/06/08/2a8eb834ae63b2d457b5646187a3ba69.pdf

Yates H. (ed.) (2014) Handbook on cerebral palsy: risk factors, therapeutic management and long-term
prognosis. Nova Biomedical, 285 pages.

Kane K.J., Lanovaz J.L. and Musselman K.E. (2019) Physical therapists' use of evaluation measures to inform
the prescription of ankle-foot orthoses for children with cerebral palsy. Physical & Occupational Therapy in
Pediatrics, 39(3):237-253.

Liu G., Ma C., Wang L., Zeng J., Jiao Y., Zhao Y., Ren J., Hu C., Xu L., Mu, X. (2022) Ankle-foot orthoses
improve motor function of children with cerebral palsy: a Meta-analysis based on 12 randomized controlled
trials. Chinese Journal of Tissue Engineering Research, 26(8):1299.

Leonard R., Sweeney J., Damiano D., Bjornson K., Ries J. (2021) Effects of orthoses on standing postural
control and muscle activity in children with cerebral palsy. Pediatric physical therapy: The Official Publication
of the Section on Pediatrics of the American Physical Therapy Association, 33(3):129.

Banga H.K., Kalra P., Belokar R.M., Kumar R. (2020) Customized design and additive manufacturing of kids’
ankle foot orthoses. Rapid Prototyping Journal, 26(10):1677-1685.

PuF, Fan X., Yang Y., Chen W., Li S., Li D., Fan Y. (2014) Feedback system based on plantar pressure for
monitoring toe-walking strides in children with cerebral palsy. American Journal of Physical Medicine &
Rehabilitation, 93(2):122-129.

Galli M., Cimolin V., Pau M., Leban B., Brunner R., Albertini G. (2015) Foot pressure distribution in children
with cerebral palsy while standing. Research in Developmental Disabilities, 41:52-57.

Zhang X., Xing X., Huo H. (2020) Design principle and biomechanical function of orthopedic insoles. Chinese
Journal of Tissue Engineering Research, 24(23):37-44.

Neto H.P., Grecco L.A.C., Ferreira L.A.B., Duarte N.A.C., Galli M., Oliveira C.S. (2017) Postural insoles on
gait in children with cerebral palsy: randomized controlled double-blind clinical trial. Journal of Bodywork and
Movement Therapies, 21(4):890-895.

Li H. and Zhou A. (2009) Balancing characteristics of children with spastic cerebral palsy during gait
measurement using plantar pressure gait analysis system. Chinese Journal of Tissue Engineering Research,
13(17): 3387-3391.

Teng Z.L., Yang X.G., Geng X., Gu Y.J., Huang R., Chen W.M., Wang C., Chen L., Zhang C., Helili M., Huang
J.Z. (2022) Effect of loading history on material properties of human heel pad: an in-vivo pilot investigation
during gait. BMC Musculoskeletal Disorders, 23(1):254.

Yang X.G., Teng Z.L., Zhang Z.M., Wang K., Huang R., Chen W.M., Wang C., Chen L., Zhang C., Huang J.Z.,
Wang X. (2022) Comparison of material properties of heel pad between adults with and without type 2 diabetes
history: an in-vivo investigation during gait. Frontiers in Endocrinology, 13: 894383.

Shalamberidze M., Sokhadze Z., Tatvidze M. (2018) Construction of the orthopedic shoe tree main transverse-
vertical cross-sections by means of the integral curves. Bull. Georg. Natl. Acad. Sci., 12(3):23-30.
Shalamberidze M., Sokhadze Z., Tatvidze M. (2021) The design of individual orthopedic insoles for the patients
with diabetic foot using integral curves to describe the plantar over-pressure areas. Computational and
Mathematical Methods in Medicine, pp.1-11.

Shalamberidze M., Sokhadze Z., Tatvidze M. (2021) Projection of orthopedic supinators considering the loads
on locally over-pressure areas. Bull. Georg. Natl. Acad. Sci., 15(2):74-81.

Received March, 2023

Bull. Georg. Natl. Acad. Sci., vol. 17, no. 2, 2023


https://www.moh.gov.ge/uploads/guidelines/2017/06/08/2a8eb834ae63b2d457b5646187a3ba69.pdf


<<

  /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



