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1 | INTRODUCTION

Jacobus Burggraa

| Annelieke C. Kruithof® | Shanavas Alikunju® |

223 | Ingrid M.C. Kamerling'® |

We aimed to characterise the population pharmacokinetics of cholesteryl ester
transferase protein inhibitor DRL-17822 in healthy males and explore the effect
of food and formulation on the oral absorption of DRL-17822 in 4 phase | studies.
DRL-17822 was dosed orally (2-1000 mg) in 2 different drug formulations (nano-
crystal formulation and amorphous solid dispersion formulation) after either an
overnight fast, or a low-fat, continental or high-fat breakfast. A 2-compartment
model with 6 transit absorption compartments best characterised the data. Addi-
tionally, a strong interaction of food and formulation on bioavailability was
observed and parsimoniously characterised in the model by binning combinations
of food state and formulation with similar bio-availabilities. The final model ade-
quately characterised the pharmacokinetic data of DRL-17822 in healthy males
including the complex interaction of food and drug formulation. The amorphous
solid dispersion formulation has a lower food effect on bioavailability compared

with the nanocrystal formulation.

KEYWORDS
cardiovascular, cholesteryl ester transferase protein inhibitor, food/drug interaction,

population pharmacokinetics

transfer of cholesteryl esters from HDL to low-density lipoproteins
(LDL) and very-low-density lipoproteins.® In addition to the HDL

The levels of high-density lipoprotein (HDL)-cholesterol are an inverse
predictor for the risk of atherosclerotic cardiovascular disease.! It was
therefore proposed that increase in HDL-cholesterol levels may be
beneficial in the treatment of cardiovascular disease.? An effective
method to increase plasma HDL-cholesterol is the inhibition of
cholesteryl ester transferase protein (CETP), which promotes the

increasing effect, CETP inhibitors have been shown to reduce levels
of LDL-cholesterol.*

DRL-17822 is a strongly lipophilic (logP = 8.86) CETP inhibitor
currently in clinical development, which has been well tolerated in
healthy volunteers in single doses (2-1000 mg) and once daily dosing
for 2 weeks (50-450 mg).>¢ In the multiple dose study in healthy
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volunteers, DRL-17822 increased levels of HDL-cholesterol (51- to
111%), and reduced levels of LDL-cholesterol (—25 to —56%).

During the phase | studies, large differences in exposure were
observed when the nanocrystal formulation of DRL-17822 was
administered orally after an overnight fast vs a standard high-fat or
continental breakfast.” An amorphous solid dispersion oral formula-
tion of DRL-17822 was therefore developed to reduce the effect of
food, and compared with the nanocrystal formulation in a randomised
open-label, 4-way cross-over trial.”

The wide range of tested doses combined with the complex inter-
action of food and drug formulation complicated the interpretation of
the phase | pharmacokinetic (PK) data. Therefore, in this study, we
used population PK modelling to analyse the data from all phase |
studies of DRL-17822 in an integrated manner, so that the resulting

model may support future studies.

2 | METHODS
2.1 | Clinical studies

Data from 4 phase | studies were analysed, which were all conducted
according to the principles of the Declaration of Helsinki and the
European guidelines on Good Clinical Practice. All subjects provided
written informed consent, prior to study enrolment. Studies 1, 2 and
3 were approved by the independent Medical review and Ethics Com-
mittee STEG/METC (The Netherlands). Study 4 was approved by
independent Medical Review and Ethics Committee BEBO (The Neth-
erlands). All studies were performed under sponsor responsibility of
Dr Reddy's Laboratories, which provided the quality controlled raw
data. Study 1 was the first-in-human single-dose phase | study, Study
2 was a single-dose food interaction study, Study 3 was a 2-week
once-daily multiple-dose study, and Study 4 (parts A and B) was a
single-dose food and formulation interaction study. In all studies,
DRL-17822 concentrations were measured using validated liquid
chromatography-tandem mass spectrometry methods.” Analyses
were performed in compliance with Good Laboratory Practice regula-
tions. Subject demographics by study are shown in Table S1, and
show no large differences between the populations. Table S2 gives an
overview of the 4 studies included in this analysis, including the doses,

formulations and food intake before dosing in each study.>~”

2.2 | PKmodel development

Model development was performed in NONMEM version 7.2 using a
first-order conditional estimation with interaction method.® Data
below the limit of quantitation were excluded (8.4% of total data
points).” A systematic, stepwise approach was used to develop the
model. First, 2- and 3-compartment models were explored with vari-
ous absorption submodels: (i) first-order absorption; (ii) first-order
absorption with absorption lag time and (iii) first-order absorption

through a series of empirical transit compartments (models with

What is already known about the subject

e DRL-17822 is a novel cholesteryl ester transferase pro-
tein inhibitor, currently in clinical development.

e DRL-17822 is well tolerated and increases high-density
lipoprotein-cholesterol levels, while decreasing low-
density lipoprotein-cholesterol levels.

o Like several other cholesteryl ester transferase protein
inhibitors, DRL-17822's oral absorption is influenced by
food intake.

What this study adds

e A 2-compartment model with transit compartment
absorption adequately characterises the pharmacokinet-
ics of DRL-17822 in healthy males.

e Quantified the complex interaction of food and formula-
tion on the oral absorption (rate and extent) of DRL-
17822 using modelling.

e An oral amorphous solid dispersion formulation of DRL-
17822 showed a lower food effect on bioavailability,
compared with the nanocrystal formulation.

increasing number of transit compartments were tested). The effect
of food and formulation on relative bioavailability was modelled by
pooling the 7 possible combinations of food before dose and formula-
tion in an optimal number of bins. The bioavailability was
parameterised as relative to the food+formulation bin with the highest
bioavailability (Freference, fixed to 1.0). The base model started with
2 bins, 1 for all fasted doses and 1 for all doses after food. Both inter-
individual (I1V) and interoccasion (IOV) variability were assumed to be
log-normally distributed. The use of additive, proportional and com-
bined residual error models were explored. Covariates (age, body
weight, height and body mass index [BMI] that showed a Pearson's
correlation (R? > 0.5) with the individual posthoc parameter estimates
were formally tested during model development using a forward inclu-
sion (P < .05) and backwards elimination (P < .01) procedure. Nested
models were compared with the likelihood ratio test to determine
whether the more complex model resulted in a significant (P < .05)

improvement in model fit.

2.3 | Model evaluation

Models were assessed based on the relative standard error (RSE) of
parameter estimates and several diagnostic plots: (i) observed and
predicted concentrations vs time; (ii) observed concentrations vs pop-
ulation predicted concentration (PRED); (i) observed concentrations

vs individual predicted concentrations (IPRED); (iv) conditional
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weighted residuals with interaction (CWRESI) vs PRED; and
(v) CWRESI vs time.1%'t A prediction-corrected visual predictive
check (VPC) was performed to evaluate potential misspecification in

the final model.?

2.4 | Nomenclature of targets and ligands

Key protein targets and ligands in this article are hyperlinked to
corresponding entries in http://www.guidetopharmacology.org, the
common portal for data from the IUPHAR/BPS Guide to
PHARMACOLOGY.

3 | RESULTS
3.1 | PKmodel description

A total of 2816 DRL-17822 plasma concentrations in 95 subjects
were available for analysis. After a stepwise development (Table S3),
the final PK model for DRL-17822 is parameterised in terms of rela-
tive bioavailability (F), absorption rate constant (k,), apparent volume
of the central compartment (V.), apparent volume of the peripheral
compartment (V,,), intercompartmental clearance (Q.,,) and first-order
elimination rate constant (k). Parameter estimates are reported in
Table 1, and final model code can be found in the Supplemental Mate-
rial. A 3-compartment model did not improve the model fit and
resulted in overparameterisation of the model and was thus not taken

forward in the model development. An empirical absorption model
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with 6 transit compartments between the dosing and central compart-

4
2R

ment was used, as it resulted in the lowest Akaike information crite-
rion among the tested absorption models.

The best PK model for DRL-17822 consisted of 4 bins to charac-
terise the interaction of food and formulation on relative bioavailabil-
ity (Freferences Fmediums Fmedium-lows Flow)- Adding a fifth bin did not
result in improved model fit. This resulted in Feference (F = 1) being
represented by the nanocrystal formulation after a high-fat or conti-
nental breakfast. Feqium represents the relative bioavailability (rela-
tive to Feference) Of the amorphous solid dispersion formulation after a
low- or high-fat breakfast and the nanocrystal formulation after a
low-fat breakfast. Fedium-low represents the relative bioavailability of
the amorphous solid dispersion formulation in fasted state. The lowest
relative bioavailability, Fi.., represents the nanocrystal formulation in
fasted state.

For the nanocrystal formulation of DRL-17822, a high-fat or
continental breakfast before drug administration results in an 18-fold
increase in bioavailability (Freference), cOmpared with a fasted state
(Flow). This food effect appears to be dependent on the type of
breakfast, as the bioavailability after a low-fat breakfast is 2-fold
lower (Fmedium) than after a high-fat or continental breakfast. The
amorphous solid dispersion formulation lowers the food effect on
bioavailability, for which the difference between fasted (Fedium-iow)
and high-fat breakfast (Fnedium) dosing is 3.5-fold. Additionally, no
difference in bioavailability of the amorphous solid dispersion formu-
lation could be identified between a high-fat and low-fat breakfast
(both in Fegium-bin).

A significantly lower k, was identified for the amorphous solid
dispersion formulation of DRL-17822 after a high-fat breakfast

TABLE 1  Parameter estimates and uncertainties of pharmacokinetic model
Parameter Estimate [RSE%] IV (CV%)? [RSE%] 10V (CV%) [RSE%]
ka (™) 1.74 [2.5] 25.4[16.3] 20.9 [16.2]
Ve (D) 86.7 [6.7] 26.7 [27.8]
ker (h™") 0.100 [3.1] 23.8[26.4]
Vo (L) 599 [6.7]
Qc/p (L/h) 5.11[6.3]
e 1.0 [fixed] 69.2 [27.6] 44.8 [13.7]
Fmedium 0.532[3.2] As Freference As Freference
Fmedium-low 0.151[10.7] As Freference As Freference
Fiow 0.056 [8.7] As Freference As Freference
COVgmi, ve 0.041 [16.3]
Kaasd.HF 0.599 [11.2]
Cor. IV V-k, 0.707 [28.7]
Cor. IV F-k, -0.280 [35.7]
Cor. IOV F-k, —0.089 [36.4]
Proportional error (6?) 0.114 [4.8]

2CV%, coefficient of variation, calculated as: y/(e®* - 1) .

COVpwmi, ve, covariate effect of BMI on V; Cor., correlation; HF, high-fat; 11V, interindividual variability; IOV, interoccasion variability; k, asq qr, fraction of k,
for the amorphous solid dispersion formulation after a high-fat breakfast; RSE, relative standard error.
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Population predictions vs. observations
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Goodness-of-fit plots. Line of unity (straight grey line) and a LOESS smoother curves (dashed black line) are shown to aid

interpretation. The conditional weighted residuals (CWRESI) over time plot is shown separately for the single dose studies (studies 1, 2 and 4) and
the multiple dose study (study 3). The lower limit of quantification of the pharmacokinetic assay ranged from 0.1 to 20 ng/mL among the
different studies (see Table S2 for more details)
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(difference in objective function value, AOFV = —62.04, P < 10714,
parameterised as fraction of the population k, (Ka.asdne)- The same
degree of IIV and IOV of k, was estimated for all food
+formulation bins.

IV was identified for F, k,, V. and k. IOV on F and k, signifi-
cantly improved the individual fit of the data and was therefore
included in the model. Individual BMI explained part of the IV of the
V. (AOFV = —=12.23, P < .001), and was therefore included in the final
model. Correlations were identified between 3 pairs of variability:
(i) IV of V¢ and k; (ii) IV of F and k; (iii) IOV of F and k.

3.2 | PKmodel evaluation

The goodness-of-fit was graphically assessed (Figure 1). Above the
lowest lower limit of quantification (0.1 ng/mL), there is no clear bias
in plots of the population or individual predictions vs the observations.
Some time-dependent bias can be observed in the CWRESI of the
single-dose  studies (underprediction of concentrations at
24-48 hours after dose). This bias is largely absent in the multiple
dose study, although there appears to be an underprediction of DRL-
17822 concentrations at 3 weeks after the last dose. A minor bias
was observed in the CWRESI of population predictions below
0.1 ng/mL (the limit of quantification of Study 1). The prediction-
corrected VPC (Figure 2) indicates that the data are, overall, well
characterised by the model. However, just like the CWRESI over time
plot, there is some bias towards underprediction of concentrations in
the single dose studies between 24-48 hours after dose. Additionally,
the observed 95% percentile is below the 90% confidence interval of
the simulated 95% percentile in several of the bins in the multiple
dose study (Figure 2b). The observed 5% percentile is above the 90%
confidence interval of the simulated 5% percentile in most of the bins

of the single dose study (Figure 2a).

4 | DISCUSSION

DRL-17822 were best

characterised with a 2-compartment model, and with 6 transit com-

The population pharmacokinetics of
partments to empirically describe the complex time-course of oral
absorption. Additionally, we quantified the interaction of food and
formulation on the pharmacokinetics of DRL-17822, a poorly soluble,
highly lipophilic CETP inhibitor. While both formulations show an
influence of food or fat content on the bioavailability of DRL-17822,
this effect is larger in the nanocrystal formulation than with the amor-
phous solid dispersion formulation. This reduced impact of food on
the absorption of the amorphous solid dispersion has been suggested
to originate from the solubility-enhancing effect of the water-
insoluble polymers in this formulation.”

We identified BMI as a covariate on the V., with an estimated
4.1% increase in V. per point increase BMI, which might be explained
by high lipophilicity of DRL-17822. Future studies should assess
whether the DRL-17822 pharmacokinetics are similar for subjects

with BMI values above 30 kg/m2 women and patients, as only
healthy male volunteers with BMI values between 18.8-29.9 kg/m?
were included in this study.

The diagnostics (Figures 1 and 2) reveal some misspecifications of
the model that could not be resolved during model development,
especially in single dose studies after 24 hours or more after dose.
However, the multiple-dose data are better characterised, and since
DRI-17822 is expected to be chronically dosed once daily, the model
is likely fit-for-purpose. In the prediction-corrected VPC, there is over-
prediction of the 95% percentile of the multiple dose study (Figure 2).
This suggests that the 11V of DRL-17822's bioavailability did not per-
fectly follow a log-normal distribution. However, the use of semi-
parametric distribution with estimated shape parameters did not solve
this issue.'® The limitations of the model should be taken into account
when using the model for simulations.

Although research on the therapeutic window of DRL-17822 in
patient populations is ongoing, the effect of food on oral absorption
can have potential impact on the compounds effect and safety in the
patient population. For further clinical studies with DRL-17822, the
selection of drug intake instructions (with or without food) might be
just as important as the dose. The timing of the dose (morning or at
night) could also affect patient compliance with these instructions,
depending on their usual breakfast routine. Patient compliance with
drug intake instructions will be likely to affect DRL-17822 exposure,
and possibly also its safety and efficacy profile. The reduced food
effect of the amorphous solid dispersion is therefore a beneficial trait.

In conclusion, we developed a population PK model for DRL-
17822, a novel CETP inhibitor. The model adequately characterises
the pharmacokinetics of DRL-17822 and quantifies the impact of a
potentially clinically significant interaction between food and oral drug
formulation on absorption. The model can serve as a starting point for
a PK model in the patient population or for PK-PD models. Addition-
ally, simulations with the model can guide design of future clinical tri-
als. The impact of patient compliance with drug intake instructions—
which could be relevant for clinical outcomes due to the strong food

effect—should also be considered in such simulations.

ACKNOWLEDGMENT
This study was supported by Dr Reddy's Laboratories Ltd.

COMPETING INTERESTS

This study was supported by Dr Reddy's Laboratories Ltd. S.C.G.,
A.CK, J. B, IM.C.K. and J.S. are present or former employees at the
Centre for Human Drug Research, a research institution that received
money from Dr Reddy's Laboratories Ltd. in exchange for performing
this research. A.G. and S.A. are present or former employees at Dr
Reddy's Laboratories Ltd.

CONTRIBUTORS

S.C.G. and J.S. performed the population pharmacokinetic analyses
and interpreted the data. A.C.K. and L.LM.C.K. designed the study,
acquired the data/executed the clinical study 4, and interpreted the
data. J.B.,, A.G. and S.A. designed the study and interpreted the data.



GOULOOZE T AL.

All authors were involved in drafting and reviewing the manuscript

and approved the final version.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from the

corresponding author upon reasonable request.

ORCID

Sebastiaan C. Goulooze

Jasper Stevens

https://orcid.org/0000-0003-3369-6107
https://orcid.org/0000-0003-1601-9008

REFERENCES

1.

Rader DJ, Hovingh GK. HDL and cardiovascular disease. Lancet.
2014;384(9943):618-625.

Kingwell BA, Chapman MJ, Kontush A, Miller NE. HDL-targeted ther-
apies: progress, failures and future. Nat Rev Drug Discov. 2014;13(6):
445-464.

Niesor EJ. Different effects of compounds decreasing cholesteryl
ester transfer protein activity on lipoprotein metabolism. Curr Opin
Lipidol. 2011;22(4):288-295.

Barter PJ, Rye KA. Targeting high-density lipoproteins to reduce
cardiovascular risk: what is the evidence? Clin Ther. 2015;37(12):
2716-2731.

Dasari MR, Bapat A, Vittal S, et al. Safety, tolerability, pharmacoki-
netic and Pharmacodynamic profile of multiple-doses of DRL-17822,
a potent cholesteryl Ester transfer protein inhibitor in healthy male
subjects. Circulation. 2010;122:A13981.

Bapat A, Rao M, Vittal S, et al. Safety and tolerability of single ascend-
ing doses of DRL-17822, a potent CETP inhibitor, in healthy male
subjects. Diabetes. 2010;59:A194-A195.

Kruithof AC, Kumar R, Stevens J, et al. Effect of food on the pharma-
cokinetics of 2 formulations of DRL-17822, a novel selective

10.

11.

12.

13.

BRITISH 7
PHARMACOLOGICAL
SOCIETY

cholesteryl ester transfer protein (CETP) inhibitor, in healthy males.
Clin Pharmacol Drug Dev. 2019;8(8):1042-1052.

Beal S, Sheiner LB, Boeckmann A, Bauer RJ. NONMEM User's Guides.
In, 1989.

Xu XS, Dunne A, Kimko H, Nandy P, Vermeulen A. Impact of low per-
centage of data below the quantification limit on parameter estimates
of pharmacokinetic models. J Pharmacokinet Pharmacodyn. 2011;
38(4):423-432.

Hooker AC, Staatz CE, Karlsson MO. Conditional weighted residuals
(CWRES): a model diagnostic for the FOCE method. Pharm Res. 2007;
24(12):2187-2197.

Karlsson MO, Savic RM. Diagnosing model diagnostics. Clin Pharmacol
Ther. 2007;82(1):17-20.

Bergstrand M, Hooker AC, Wallin JE, Karlsson MO. Prediction-
corrected visual predictive checks for diagnosing nonlinear mixed-
effects models. AAPS j. 2011;13(2):143-151.

Petersson KJ, Hanze E, Savic RM, Karlsson MO. Semiparametric dis-
tributions with estimated shape parameters. Pharm Res. 2009;26(9):
2174-2185.

SUPPORTING INFORMATION

Additional supporting information may be found online in the

Supporting Information section at the end of this article.

How to cite this article: Goulooze SC, Kruithof AC, Alikunju S,
et al. The effect of food and formulation on the population
pharmacokinetics of cholesteryl ester transferase protein
inhibitor DRL-17822 in healthy male volunteers. Br J Clin
Pharmacol. 2020;1-7. https://doi.org/10.1111/bcp.14297



https://orcid.org/0000-0003-3369-6107
https://orcid.org/0000-0003-3369-6107
https://orcid.org/0000-0003-1601-9008
https://orcid.org/0000-0003-1601-9008
https://doi.org/10.1111/bcp.14297

	The effect of food and formulation on the population pharmacokinetics of cholesteryl ester transferase protein inhibitor DR...
	  INTRODUCTION
	  METHODS
	  Clinical studies
	  PK model development
	  Model evaluation

	  What is already known about the subject
	  What this study adds
	  Nomenclature of targets and ligands

	  RESULTS
	  PK model description
	  PK model evaluation

	  DISCUSSION
	  ACKNOWLEDGMENT
	  COMPETING INTERESTS
	  CONTRIBUTORS
	  DATA AVAILABILITY STATEMENT
	REFERENCES



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG (Modified PDFX1a settings for Blackwell publications)
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 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 /HighResolution
      >>
      /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


