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Ciprofibrate, chemically 2-[4-(2,2-dichlorocyclo-
propyl)phenoxy]-2-methylpropanoic acid (Figure 1), is
used to treat hyperlipidaemia. PPARo activators have
been documented to lower plasma triglycerides and
cholesterol levels by decreasing elevated fibrinogen
and PAI-1 levels and elevate the level of plasma HDL
cholesterol [1-5].Therefore, it is beneficial in the pre-
vention of ischemic heart disease in individuals with
elevated levels of LDL cholesterol.

Various methods for the analysis of ciprofibrate
in bulk and pharmaceutical formulation individually
and in combination have been reported, such as: de-
termination of benzafibrate and ciprofibrate in phar-
maceutical formulations by densitometry and video-
-densitometry TLC, determination of cholesterol de-
creasing fibrates by chromatographic methods, deter-

Correspondening author: P.S. Jain, R.C. Patel Institute of Phar-
maceutical Education and Research, Shirpur Dist: Dhule (M.S.)
425 405, India.

E-mail: pritash79@yahoo.com

Paper received: 24 August, 2011

Paper revised: 24 September, 2011

Paper accepted: 28 October, 2011

STABILITY-INDICATING HPLC
DETERMINATION OF CIPROFIBRATE IN
BULK DRUG AND PHARMACEUTICAL
DOSAGE FORM

A novel stability-indicating high-performance liquid chromatographic assay me-
thod was developed and validated for quantitative determination of ciprofibrate
in bulk drugs and in pharmaceutical dosage form in the presence of degra-
dation products. An isocratic, reversed phase HPLC method was developed to
separate the drug from the degradation products, using an Ace5-C18 (250
mmx4.6 mm, 5 um) advanced chromatography column, and methanol and wa-
ter (90:10 v/v) as a mobile phase. The detection was carried out at a wave-
length of 232 nm. The ciprofibrate was subjected (o stress conditions of hydro-
lysis (acid and base), oxidation, photolysis and thermal degradation. Degrada-
tion was observed for ciprofibrate in base, in acid and in 30% H2O,. The drug
was found to be stable in the other stress conditions attempted. The degrada-
tion products were well resolved from the main peak. The percentage recovery
of ciprofibrate was from (98.65 to 100.01%) in the pharmaceutical dosage
form. The developed method was validated with respect to linearity, accuracy
(recovery), precision, system suitability, specificity and robustness. The forced
degradation studies prove the stability indicating power of the method.

Keywords: ciprofibrate; HPLC; validation; stability; degradation.

mination of benzafibrate, ciprofibrate and fenofibric
acid in human plasma by high-performance liquid
chromatography, separation of fibrate-type antihyper-
lipidemic drugs by capillary electrophoresis, study of
liquid chromatography retention of some fibrate-type
antihyperlipidemic drugs on C~178 and CN columns,
the enantiomeric resolution of ciprofibrate and related
compounds by HPLC using chiral stationary phase,
achiral and chiral determination of ciprofibrate and its
glucuronide in human urine by capillary electropho-
resis, ciprofibrate quantification in human plasma by
high-performance liquid chromatography coupled with
electrospray tandem mass spectrometry for pharma-
cokinetic studies, HPLC, TLC densitometry and capil-
lary electrophoresis [6-13]. According to current good
manufacturing practices, all drugs must be tested with
a stability-indicating assay method before release. To
date, no stability-indicating HPLC assay method for
the determination of ciprofibrate is available in the lite-
rature. It was felt necessary to develop a stability indi-
cating liquid chromatography (LC) method for the de-
termination of ciprofibrate as bulk drug and pharma-
ceutical dosage form and separate the drugs from the
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degradation products under the International Confe-
rence on Harmonization (ICH) suggested conditions
(hydrolysis, oxidations, photolysis and thermal stress)
[14,15]. Therefore, the aim of the present study was
to develop and validate a stability-indicating HPLC as-
say method for ciprofibrate as bulk drug and in phar-
maceutical dosage form as per ICH guidelines [15].

Ha CHy
OH

cl Cl

Figure 1. Chemical structure of ciprofibrate.
EXPERIMENTAL

Materials and reagents

Ciprofibrate bulk drug (purity 99.8%) and tablet
ciprofibrate (100 mg) were obtained from Glenmark
Pharmaceuticals (Nasik, India). Hydrochloric acid and
sodium hydroxide pellets were obtained from Rankem
Laboratories India. Methanol and o-phosphoric acid
were obtained from Merck Specialities Private Ltd.
Hydrogen peroxide was obtained from Fischer Sci-
entific, India. All chemicals used were of HPLC grade.
Milli-QWater was used throughout the experiment.

Chromatographic condition

The HPLC system used was a Shimadzu sys-
tem equipped with a photodiode array detector. A
chromatographic column of 250 mm length and inter-
nal diameter of 4.6 mm filled with octadecyl silane
Ace5-C18 (Advanced Chromatography Technology,
USA) stationary phase with particle size 5 um were
used. The instrumental setting was at a flow rate of 1
mL min™'. The injection volume was 20 pL. The detec-
tion wavelength was 232 nm.

Mobile phase

The mobile phase consisted of methanol and
water in the ratio 90:10 v/v. The pH 3.7 of mobile
phase was adjusted with o-phosphoric acid in double
distilled water. The mobile phase was premixed and
filtered through a 0.45 pm nylon filter and degassed.

Preparation of standard stock solutions

All solutions were prepared on a weight basis
and solution concentrations were also measured on
weight basis to avoid the use of an internal standard.
Standard solution of ciprofibrate was prepared by dis-
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solving the drugs in the diluents and diluting them to
the desired concentration. Diluent A was composed of
methanol and diluent B was composed of water in the
ratios of 90:10 v/v. Approximately 5 mg of ciprofibrate
was accurately weighed, transferred in a 50 mL vo-
lumetric flask, dissolved and diluted to 50 mL with the
diluent A. From these stock solutions, 2 mL of cipro-
fibrate standard solution were transferred in a 10 mL
volumetric flask and diluted with diluent B. This final
solution contained 20 pg mL" of ciprofibrate.

Sample solution (tablets)

Ten tablets of ciprofibrate (100 mg) were finely
ground using agate mortar and pestle. The ground
material, which was equivalent to 10 mg of the active
pharmaceutical ingredient, was extracted into diluent
A in a 25 mL volumetric flask by vortex mixing fol-
lowed by ultrasonication. 2 mL of the solution was di-
luted to 40 mL with diluent B. The solution was filtered
through a 0.45 pm nylon filter and an appropriate con-
centration of sample (20 ug mL™" assay concentration)
was prepared at the time of analysis.

Procedure for forced degradation study

Stability testing is an important part of the pro-
cess of drug product development. The purpose of
stability testing is to provide evidence of how the
quality of a drug substance or drug product varies
with time under a variety of environmental conditions,
for example temperature, humidity, and light and en-
ables recommendation of storage conditions, retest
periods, and shelf life to be established. The two main
aspects of drug product that play an important role in
shelf-life determination are assay of the active drug
and the degradation products generated during stabi-
lity studies.

Preparation of sample solution

Acidic degradation. 5 mg of drug was dissolved
in 5 mL of diluent A, and 50 mL of 3 M hydrochloric
acid was added. The solution was kept for 1 h, after
which 10 mL of solution was neutralized with 3 M so-
dium hydroxide. The solution was then diluted with di-
luent B to prepare a working solution of 20 ug mL™
(pH of solution was 2.3).

Alkaline degradation. 5 mg of drug was dis-
solved in 5 mL of diluent A, and 50 mL of 0.5 M so-
dium hydroxide was added. The solution was kept for
1 h, after which 10 mL of solution was neutralized with
0.5 M hydrochloric acid. The solution was then diluted
with diluent B to prepare a working solution of 20 g
mL" (pH of solution was 14).

Oxidative degradation. 5 mg of drug was dis-
solved in 5 mL of diluent A, and 50 mL of 30% H,O,
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was added. The solution was kept for 4 h. The solu-
tion was then diluted with diluent B to prepare a work-
ing solution of 20 pg mL™.

Thermal degradation. 10 mg of drug was kept in
the hot air oven for 48 h at 100 °C. The working so-
lution was then prepared using diluents A and B.

Photodegradation. 10 mg of drug was exposed
to the short wavelength (254 nm) and long wave-
length (366 nm) UV light for 48 h. The working solu-
tion was then prepared using diluents A and B.
Specificity

Specificity is the ability of the method to unequi-
vocally assess the analyte in the presence of com-
ponents, which may be expected to be present. Typi-
cally, these might include degradation products, mat-
rix, etc. [15]. The specificity study of the developed
HPLC method for ciprofibrate was carried out in the
presence of its degradation products. Stress studies
were performed for ciprofibrate bulk drug to provide
an indication of the stability indicating property and
specificity of the proposed method. Intentional degra-
dation was attempted to stress conditions exposing it
to acid (3 M hydrochloric acid), alkali (0.5 M NaOH),
hydrogen peroxide (30%), heat (100 °C) and UV light
(254 and 366 nm wavelength) to evaluate the ability
of the proposed method to separate ciprofibrate from
its degradation products. For the light and heat stu-
dies, the study period was 48 h, whereas the study
period was 1 h for acid and base, and 4 h for oxide-
tion studies. Peak purity testing for ciprofibrate was
done by using a PDA detector in stress samples.

Voltage microvolt
6.0E+04

5.0E+04

CPF 3.3 min

4.0E+04

3.0E+04

2.0E+04

L.OE+04

= Unknown 2.4 min

0.0E+00

RESULTS AND DISCUSSION

Optimization of chromatographic conditions

The primary target in developing this stability
indicating HPLC method is to achieve the resolution
between ciprofibrate and its degradation products. To
achieve the separation of degradation products we
used a stationary phase C-18 and combination of mo-
bile phase methanol and water (90:10 v/v). The sepa-
ration of the degradation product and ciprofibrate was
achieved on Ace5 octadecyl silane C-18 stationary
phase and methanol and water (90:10 v/v) as a mo-
bile phase. The tailing factor obtained was less than
two and retention time was about 3.3 min for the main
peak, and less than 4 min for the degradation pro-
ducts, which would reduce the total run time and
ultimately increase the productivity thus reducing the
cost of analysis per sample. Forced degradation study
showed the method is highly specific and entire deg-
radation products were well resolved from the main
peak. The developed method was found to be specific
and the method was validated as per international
guidelines.

Result of forced degradation experiments

Degradation was not observed for ciprofibrate
samples during stress conditions like heat, UV and
light, but was observed in base, acid and oxidation
studies. Ciprofibrate was degraded in acid (Figure 2),
base (Figure 3) and by oxidation (Figure 4) and for-
med polar impurities. The observed degradation of
ciprofibrate was 7.54% in acidic conditions, 4.88% in
basic condition after 1 h, and 58.70% after 4 h under

2.00 4.00 6.00

8.00 10.00 12.00 14.00 time/min

Figure 2. Chromatogram of ciprofibrate in acid degradation (acid degraded product (2.4 min) and ciprofibrate (3.3 min)).
Concentration of ciprofibrate injected was 20 ug mL™.
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Voltage microvolt
6.0E+04

5.0E4+04

4.0E+04

3.0E+04

CPF 3.3 min

2.0E4+04

1.0E+04

Unknown 2.4 min

0.0E+00

2.00 4.00 6.00

8.00 10.00 12.00

14.00 time/min

Figure 3. Chromatogram of ciprofibrate in base degradation (base degraded product (2.4 min) and ciprofibrate(3.3 min)).

Voltage microvolt
6.0E+04

5.0E+04

Unknown 2.4 min

CPF 3.3 min

4.0e4+04

3.0E+04

2.0E+04

1.0E+04

0.0E+00

2.00 4.00 6.00

8.00 10.00 12.00

14.00 time/min

Figure 4. Chromatogram of ciprofibrate in oxidative degradation (oxidative degraded product (2.4 min) and ciprofibrate (3.3 min)).

oxidation conditions. Peak purity results greater than
990 indicate that the ciprofibrate peak is homoge-
neous in all stress conditions tested. The unaffected
assay of ciprofibrate in the tablets confirms the sta-
bility indicating power of the method (Table 1).

Determination of active ingredients in tablets

The contents of drug in tablets were determined
by the proposed method using the calibration curve.

Table 1. Summary of forced degradation results

Method validation
Precision

Method precision (intra-day precision) was eva-
luated by carrying out six independent assays of cip-
rofibrate test samples against a reference standard.
The percentage of ASD of six assay values obtained
was calculated. The intermediate precision (inter-day
precision) of the method was also evaluated using

Stress conditions Time, h Assay of active substance Degradation, % Peak purity®
Acid hydrolysis (3 mol L™ HCI) 1 90.24 7.54 999
Base hydrolysis (0.5 mol L' NaOH) 1 88.69 4.88 999
Oxidation (30% H,0,) 4 40.08 58.70 999
Thermal (100 °C) 48 99.88 No degradation 999
Photo 48 99.65 No degradation 999

“Peak purity values in the range of 990-1000 indicate the homogenous peak [16]
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two different analysts, different HPLC systems and
different days in the same laboratory (Table 2).

Accuracy (recovery test)

Accuracy of the method was studied by recovery
experiments. The recovery experiments were per-
formed by adding known amounts of the drugs in the
placebo. The recovery was performed at three levels,
80, 100 and 120% of the label claim of the tablet (100
mg of ciprofibrate). The recovery samples were pre-
pared in the aforementioned procedure, and then 5
mL of ciprofibrate solution were transferred into a 50
mL volumetric flask and diluted to volume with diluent
B. Three samples were prepared for each recovery
level. The solutions were then analyzed, and the per-
centage recoveries were calculated from the calibra-
tion curve. The recovery values for ciprofibrate ranged
from 98.65 to 100.01%. The average recoveries of
three levels for ciprofibrate were 99.5% (Table 3).

Linearity

The linearity of the response of the drug was
verified at seven concentration levels, ranging from
10 to 150% of the targeted level (20 pg mL™"). Con-
centration standard solutions containing 2-30 pg mL™

Table 2. Result of precision of test method

of ciprofibrate in each linearity level were prepared.
Linearity solutions were injected in triplicate. The cali-
bration graphs were obtained by the plotting peak
area versus the concentration data and were treated
by least-squares linear regression analysis. The
equation of the calibration curve for ciprofibrate ob-
tained was y = 56747x+ 15156, the calibration graphs
were found to be linear in the aforementioned con-
centrations. The coefficient of determination was 0.998
(Table 4).

Limit of detection and limit of quantification
(LOD and LOQ)

The limit of detection (LOD) and limit of quanti-
fication (LOQ) were determined by calibration curve
method.”" Specific calibration curve was constructed
using samples containing the analytes in the range of
LOD and LOQ. The LOD and LOQ for ciprofibrate in
LC were 0.24 and 0.73 ug mL”, respectively. LOD
and LOQ were calculated by using the following
equations:

LOD=3.3S5ab
LOQ=10Sab

Assay of ciprofibrate as % of labeled amount

Sample number

Analyst 1 (intra-day precision)

Analyst 2 (inter-day precision)

1 99.97 99.75
2 99.87 99.40
3 99.98 99.23
4 99.56 99.31
5 99.45 99.43
6 99.68 99.13
Mean 99.75 99.45
RSD 0.12 0.101

Table 3. Results of recovery tests of ciprofibrate

Level of addition, % Amount added, pg

Recovery, %

Average recovery, %

80 438 98.65 99.5
100 6 100.01

120 7.2 99.84

Table 4. Linearity study of ciprofibrate

Ser. no. Concentration, pg/ml Mean peak area + SD (n = 6) RSD/ %
1 2 275833+3445.87 1.24
2 4 365974+4217.05 1.15
3 6 491417+5656.12 1.15
4 8 604837+5995.67 0.99
5 10 718773+10348.2 1.43
6 12 835922+5788.57 0.69
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where Sa is the standard deviation of the calibration
curve and b is the slope of the calibration curve. Pre-
cision at limit of quantification and limit of detection
was checked by analyzing six test solutions prepared
at LOQ and LOD levels and calculating the percen-
tage ASD of area.

Robustness

In order to determine the robustness of the de-
veloped method, experimental conditions were pur-
posely altered and the resolution between ciprofibrate
and acid degradation products was evaluated. The
flow rate of the mobile phase was 1.0 mL min". To
study the effect of flow rate on the resolution, it was
changed by 0.2 units from 0.8 to 1.2 mL min™". The ef-
fect of percent organic strength on resolution was
studied by varying methanol from -10 to +10%. The
resolution in the robustness study was not less than
3.5 in all conditions. The stability of the standard so-
lutions and the sample solutions was tested at inter-
vals of 24, 48 and 72 h. The stability of solutions was
determined by comparing results of the assay of the
freshly prepared standard solutions. The RSD for the
assay results determined up to 72 h for ciprofibrate
was 0.53%. The assay values were within 1.5% after
72 h. The results indicate that the solutions were
stable for 72 h at ambient temperature.

CONCLUSIONS

The developed method is stability-indicating and
can be used for assessing the stability of ciprofibrate
bulk drugs and pharmaceutical dosage form. The de-
veloped method is specific, selective, robust, rugged
and precise. This method can be conveniently used
for assessing stability assay of selected substances
and dissolution of tablets containing ciprofibrate in
quality control laboratory. The study showed that the
drug was stable for thermal and photo degradation
conditions, whereas moderately degraded in acid
(7.54%) and base (4.88%) conditions but highly deg-
raded in the oxidative (58.70%) conditions.
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NAUCNI RAD

PRIMENA HPLC METODE ZA ODREDBIVANJE
STABILNOSTI CIPROFIBRATA U
FARMACEUTSKOJ SUPSTANCI |
FARMACEUTSKIM PREPARATIMA

Razvifena je i validirana nova HPLC metoda za kvantitativno odredivanje stabilnosti cip-
rofibrata u farmaceutskoj supstanci i farmaceutskim preparatima u prisustvu degrada-
clonih proizvoda. Za razavajanje i odredivanje aktivne supstance i degradacionih proiz-
voda koriscena je RP-HPLC metoda, sa kolonom Ace5-C18 (250 mmx4.6 mm, 5 um) .
mobilnom fazom metanol/voda u odnosu 90:10 v/v;, komponente su detektovane na 232
nm. Ciprofibrat je podrvgnut kiseloj i alkalnoj hidrolizi, oksidaciji u 30% H.O., fotolizi i
degradaciji pri zagrevanju. Degradacioni proizvodi se dobro razdvajaju od glavnog pika
aktivne susptance. Recovery vrednosti za farmaceutske formulacije su od 98.65 do
100.01%. Razvijena metoda je validirana na linearnost, tacnost (recovery), preciznost,
proveru pogodnosti sistema, specificnost i robustnost.

Kiljucne reci: ciprofibrat; HPLC; validacifa; stabilnost, degradacija.

101




<<
  /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


