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Abstract: Trabectedin (ET-743, Yondelis™) is a novel anticancer drug with impressive activity in soft tissue sarcoma 

with a manageable, non-cumulative toxicity profile. Protein binding can be a major determinant of unbound concentration, 

volume of distribution, renal and hepatic clearance, and the half-life of a drug. Human plasma protein binding of trabecte-

din has not previously been reported. Using ultrafiltration techniques, we determined the human plasma protein binding of 

trabectedin at a clinically relevant concentration. Experiments with a panel of co-medications representing all known pro-

tein-binding sites showed that the concentration of unbound trabectedin could be increased by high concentrations of 

phenytoin. The other tested co-medications, at concentrations covering their respective therapeutic ranges, did not dis-

place trabectedin from its plasma protein binding. This suggests that trabectedin binds to albumin site I (total protein bind-

ing of 94.2 ±0.6 %) displaying an association constant of 2.6 ±0.2 10
4
 M

-1
. Because trabectedin is an intermediate-to-high 

hepatic extraction drug, changes in unbound fraction will not have a major impact on elimination processes. The high pro-

tein binding may have implications for the interpretation of in vitro data, which are usually performed in the presence of 

low protein levels. We can conclude that the studied co-medications are unlikely to have clinically relevant effects on tra-

bectedin binding to plasma proteins at therapeutic concentrations.
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INTRODUCTION 

 Intravenous trabectedin (ET-743, Yondelis™, Fig. (1)) is 
approved as monotherapy in Europe for use in patients with 
advanced soft tissue sarcomas (STS) after failure of anthra-
cyclines and ifosfamide, or who are unsuited to receive these 
agents [1]. Trabectedin has received orphan drug status in 
STS in the United States and in ovarian cancer in patients 
with recurrent ovarian cancer in both the United States and 
Europe [2]. The recommended dose for STS is 1.5 mg/m

2

administered over 24 h every 3 weeks, with i.v. 20 mg dex-
amethasone pre-treatment 30 min before trabectedin [1]. 

 Trabectedin belongs to the Ecteinascidins, tetrahydroiso-
quinoline compounds isolated from the tunicate Ecteinas-
cidia turbinata [3]. Several studies have investigated the 
pharmacokinetics of trabectedin[4]. Peak plasma concentra-
tions after intravenous administration range from 0.3 to 17 
ng/mL depending on the dosing schedule [4]. Trabectedin 
displays a volume of distribution of 1000 to 4000 L, suggest-
ing extensive tissue binding [4]. In addition to being a major 
determinant of the volume of distribution, protein binding 
can also be a major influence on renal and hepatic clearance, 
and the half-life of a drug. It is the unbound concentration of 
a drug that drives tissue distribution and thereby effects 
therepautic benefit and toxicity[5]. In addition, protein bind- 
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Fig. (1). Chemical structure of trabectedin (ET-743).

ing can be influenced by both co-medication and morbidity 
[6]. However, the plasma protein binding of trabectedin has 
not previously been reported. 

 The present investigation was aimed at determining tra-
bectedin plasma binding and the influence of co-medications 
at therapeutically relevant concentrations. 

EXPERIMENTAL 

Plasma 

 Because storage of plasma is known to affect plasma 
protein binding of drugs [7], plasma was obtained by cen-
trifugation of fresh, heparinized blood from healthy volun-
teers. To assure the quality of the plasma and to prevent pos-
sible bias, we determined standard clinical chemistry pa-
rameters in every plasma batch used for experiments. These 
parameters covered: alkaline phosphatase, lactate dehydro-
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genase, ALAT, ASAT, -glutamyltransferase, creatinine, urea, 
calcium, phosphatase, glucose, total and direct bilirubin, 
sodium, potassium, chloride, total proteins, albumin, creatin 
kinase, uric acid, cholesterol, triglycerides, amylase, iron, 
unsaturated and total iron binding capacity, IgG, IgA, IgM, 
C-reactive protein, lipase, -1-acid glycoprotein, lipemic 
index, hemolytic index, and icteric index. 

Chemicals and Reagents 

 Trabectedin and [
14

C]-trabectedin were kindly provided 
by PharmaMar (Madrid, Spain). The panel of co-medications 
was selected based on their potential use along with trabect-
edin, or because they represented specific binding sites of 
human plasma proteins. Acetylsalicylic acid, diazepam, 
erythromycin, acetaminophen, phenytoin (sodium salt), val-
proic acid (sodium salt) and warfarin (sodium salt) were pur-
chased from Bufa (Uitgeest, The Netherlands). Ceftazidime 
(pentahydrate) (Fortum

tm
) was purchased from GlaxoSmith-

Kline (Zeist, The Netherlands). Cloxacillin (sodium salt hy-
drate), diclofenac (sodium salt), digitoxin, propranolol (hy-
drochloride) and tamoxifen were purchased from Sigma-
Aldrich Chemie (Zwijndrecht, The Netherlands). Centrifree 
Micropartition devices (Millipore, Bedford, MA) with a 
30,000 a.m.u. molecular weight cut-off were used to gener-
ate ultrafiltrate. Methanol (Supra-Gradient grade) was pur-
chased from Biosolve Ltd. (Amsterdam, The Netherlands). 
Ondansetron (hydrochloride dihydrate) was a generous gift 
from GlaxoSmithKline (Stevenage, UK). Ethanol was pur-
chased from Merck (Darmstadt, Germany). Water was puri-
fied by the Milli-Q Plus® system (Millipore, Milford, USA). 

Ultrafiltration 

 Trabectedin was added to plasma to produce a concentra-
tion of 8 nM (6 ng/mL). Drug (co-medication) solutions 
were prepared in human plasma at a minimum of 3 concen-
trations, covering the therapeutic range [8-10] of each drug, 
respectively. The trabectedin containing plasma was mixed 
with an equal volume of a drug plasma solution. The final 
trabectedin concentration (4 nM, 3 ng/mL) was in the clini-
cally relevant range [4]. Final drug concentrations were: 10, 
100, 1000 M acetylsalicylic acid; 10, 100, 1000 M ceftaz-
idime; 2.5, 25, 250 M cloxacillin; 10, 100, 1000 nM diaze-
pam; 0.10, 1.0, 10 M diclofenac; 1, 10, 100 nM digitoxin; 
1.5, 15, 150 M erythromycin; 10, 100, 1000 nM ondanse-
tron; 10, 100, 1000 M acetaminophen; 4, 40, 400 M
phenytoin; 50, 500, 5000 nM propranolol; 10, 100, 1000 nM 
tamoxifen; 7, 35, 70, 700 M valproic acid and 0.25, 2.5, 25 

M warfarin. The final solutions contained a maximum of 
1% water or 0.5% ethanol. To evaluate the influence of the 
latter solvent, the effect of ethanol at 0.1, 0.5 and 1.0% on 
the protein binding of trabectedin was also evaluated. 

 Aliquots of 1 mL of the mixtures were added to mi-
cropartition devices (typically N=4) followed by incubation 
at 37 ºC for 1 hour. Pilot experiments showed that protein 
binding at this time did not significantly differ from protein 
binding after a 2-h incubation. Preliminary tests showed that 
handling of trabectedin in plasma ultrafiltrate (protein-free) 
resulted in recoveries of less than 10%, probably because of 
non-specific adsorption [11]. From the literature, treatment 
with benzalkonium chloride or tween is known to reduce 

non-specific binding [12]. However, we did not want to add 
non-physiological compounds to our system. Therefore, a 
550 l aliquot of blank plasma was added to the collection 
cups before ultrafiltration, reducing adsorption of trabectedin 
from the ultrafiltrate to plastic surfaces. To assess trabectedin 
adsorption to the membrane, a 25 ng/mL [

14
C]-trabectedin 

plasma solution was incubated in a micropartition device for 
1 h. After ultracentrifugation of approximately 20% of the 
volume (1500 x g, 37 ºC), only 2% of radioactivity was re-
covered in the filter, probably due to residual protein precipi-
tated on the membrane. This level of adsorption was consid-
ered acceptable. 

 Following incubation, the micropartition devices were 
centrifuged for 15 min, 1500 x g at 37 ºC. Using the weights 
of the collection cups prior to and after centrifugation, we 
calculated the volume of ultrafiltrate collected. A 600 l ali-
quot was taken from the collection cup and stored at -20 ºC
until analysis of trabectedin concentration. With each series 
of experiments (typically 2 drugs at 3 concentration levels), 
we also determined the protein binding of trabectedin with-
out added drug. This was done by mixing an 8 nM trabecte-
din solution in plasma with an equal volume of blank 
plasma. From this solution, aliquots were taken for analysis 
of total trabectedin content and aliquots were used for ul-
trafiltration.  

Trabectedin Bioanalysis and Calculation of Protein Bind-
ing 

 Often, protein binding of drugs is assessed using radioac-
tively labelled drug. However, the specific radioactivity of 
the available [

14
C]trabectedin (approximately 2.5 MBq/mg, 

corresponding to 80% of the trabectedin molecules contain-
ing the 

14
C isotope) was not high enough to allow quantita-

tion at the expected clinically relevant unbound plasma con-
centration of trabectedin. This necessitated the use of an ul-
tra-sensitive LC-MS/MS assay for trabectedin quantification 
[13]. This assay has a dynamic range of 0.025 to 2.5 ng/mL, 
with a precision of <10% and accuracy within 10% of nomi-
nal values. The trabectedin concentration of the original ul-
trafiltrate (unbound trabectedin) was calculated using Eq. 
(1). 

Equation 1. Calculation of the trabectedin concentration in 
ultrafiltrate (Cu) from the concentration measured (Cm) us-
ing the weights (mg) of the collection cup before (Wb) and 
after (Wa) ultrafiltration. 

Statistical Analysis 

 A simplified power-test showed that at a protein binding 
of approximately 95%, a maximal relative standard deviation 
of 27% and statistical errors of =0.05 and =0.10, we 
would be able to observe a 50% increase of unbound trabect-
edin. 

 To determine statistically significant differences (p<0.05) 
in unbound trabectedin concentration, we performed ANOVA 

( )( )

( )WbWa

WbWa
CmCu

+
=

550
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with a post-hoc Dunnett test using the drug-free unbound 
concentration of trabectedin as control set. Statistically sig-
nificant differences were confirmed by a repeat experiment. 
The association constant of trabectedin and albumin (Ka) was 
calculated using Eq. (2) assuming a single binding site. 

Equation 2. Calculation of the association constant (Ka) of 
the binding of trabectedin (D) to albumin (P) using the total 
plasma trabectedin concentration (Ctot), the concentration of 
unbound trabectedin and the albumin concentration all in 
molar concentrations [19]. 

RESULTS 

 The clinical chemistry parameters of the plasma batches 
were within normal limits. A concentration of 1.0% ethanol 
increased unbound trabectedin by 47% (p=0.049), whereas 
0.5% and 0.1% of ethanol did not. 

 The drug-free trabectedin protein binding determined in 9 
separate runs is displayed in Table 1. Trabectedin was 94.2 
±0.6 % protein bound. Statistically significant differences in 
the concentration of unbound trabectedin were observed after 
incubation with 400 M phenytoin (28% increase in un-
bound trabectedin, p=0.01) (Table 2). We repeated the ex-
periment with 400 M phenytoin using n=8 for both pheny-
toin spiked plasma and the controls. This confirmed the ear-
lier results with a 50% increase in the concentration of un-
bound trabectedin (p=0.002). 

Table 1. In Vitro Protein Binding of Trabectedin at Ap-

proximately 3 ng/mL Plasma 

Run Protein Binding (%) 

1 94.9 

2 95.2 

3 94.4 

4 93.8 

5 94.5 

6 93.7 

7 93.5 

8 93.7 

9 94.4 

Mean 94.2 

SD 0.62 

 The displacement caused by phenytoin suggests that tra-
bectedin may be mainly bound to albumin at the warfarin 
and azapropazone binding site (albumin site I) [6, 14]. For 
the binding to albumin, the observed free and unbound con-
centrations correspond to an association constant (Ka) of 

2.56 ±0.23 *10
4
 M

-1
, assuming a molecular weight of 67,000 

g/mol for human albumin and a single binding site. 

DISCUSSION 

 The present investigation was aimed at supplementing 
current information on the distribution characteristics of tra-
bectedin. 

 At clinically relevant trabectedin plasma concentrations 
in the low nanomolar region [4], unbound trabectedin con-
centrations range in the lower picomolar range. Trabectedin 
is extensively bound to human plasma at 94%. From our 
panel of co-medication, only a high level of phenytoin (400 

M) was capable of displacing trabectedin and increasing the 
concentration of unbound trabectedin. This suggests binding 
of trabectedin at site I of albumin. The binding of trabectedin 
to albumin together with its large volume of distribution im-
plies that it is highly unlikely that clinically relevant interac-
tions will occur based on displacement of trabectedin from 
plasma proteins. Because of the high association constant of 
trabectedin to albumin and the low trabectedin concentration 
relative to albumin, moderate changes in albumin concentra-
tion, due to e.g. morbidity, will also not change the fraction 
of bound trabectedin or elimination processes [6, 14]. 

 The displacement caused by phenytoin suggests that tra-
bectedin is mainly bound to albumin at the warfarin and 
azapropazone binding site (albumin site I) [6, 14]. For the 
binding to albumin, the observed free and unbound concen-
trations correspond to an association constant (Ka) of 2.6 
±0.2 *10

4
 M

-1
, assuming a a single binding site and a mo-

lecular weight of 67,000 g/mol for human albumin. Binding 
to other albumin sites or to other proteins cannot be ruled 
out, and these results need confirmation. Because trabectedin 
appears to be bound to albumin site I, trabectedin displace-
ment from plasma proteins may only occur under very spe-
cific circumstances. Only when a displacer reaches the molar 
concentration of the binding protein involved (albumin 500-
700 M [14]), the number of available binding sites can be 
decreased sufficiently to displace a drug from its binding 
site. Therefore, drugs with plasma concentrations well below 
500 M will not likely displace other drugs from albumin 
[14]. Therefore, trabectedin, with clinicaly relevant concen-
trations in the lower ng/mL range, will not be able to cause 
relevant increases in unbound concentrations of co-medi-
cation. Conversely, it is not surprising that phenytoin at 400 

M, approximating the molar concentration of albumin, was 
able to displace trabectedin. However, both valproic acid 
(700 M) and acetylsalicylic acid (1000 M) have affinity 
for albumin site I and were dosed even above this concentra-
tion and we did not observe any trabectedin displacement 
with these drugs. This may be explained by the difference in 
association constants. Phenytoin (Ka 2.0*10

4
 M

-1
 [15]) 

would appear to have a somewhat higher affinity for albumin 
than valproic acid (Ka 0.22*10

4
 M

-1
 [16]) or salicylate (Ka 

0.95*10
4
 M

-1
 [17]) and may have been able to better displace 

trabectedin (Ka 2.56*10
4
 M

-1
) from the albumin binding site 

I. Furthermore, site I is thought to actually represent a larger 
binding area consisting of the overlapping binding sites of 
azapropazone and warfarin. Possibly, phenytoin binds to the 
same part of site I as trabectedin while acetylsalicylic acid 
and valproic acid do not [18]. More extensive experiments 

( )

PCu

CuCtot

PD

DP
Ka ==



Evaluation of Human Plasma Protein Binding Current Clinical Pharmacology, 2009, Vol. 4, No. 1   41

using purified human serum albumin will be needed to con-
firm our hypothesis and explain our observations more 
mechanistically. 

 The clinical relevance of the trabectedin displacement is 
limited. A phenytoin concentration of 400 M is well over 
the upper limit of its therapeutic range and would be associ-
ated with severe toxicity [9]. Because trabectedin is an in-
termediate to high extraction drug, changes in unbound frac-
tion will not have a major impact on elimination processes 
either [4, 14]. We can thus conclude that within the therapeu-
tic ranges of trabectedin and the tested co-medication, no 
clinically relevant effects on trabectedin binding to plasma 
proteins are expected. 

 The high protein binding may have implications for the 
interpretation of in vitro data, which are usually performed in 
the presence of only 10% serum. A 10-fold decrease in pro-
tein content at equal total concentration of trabectedin results 
in a 6.5-fold increase in free trabectedin concentrations. This 
effect needs to be taken into account when judging the clini-
cal relevance of in vitro experiments, such as those aimed at 
defining the mechanism of action of trabectedin [4]. 

ACKNOWLEDGEMENTS 

 The authors gratefully acknowledge the statistical assis-
tance of Guus Hart, and the University of Pittsburgh Cancer 
Institute Hematology/Oncology Writing Group for helpful 
suggestions concerning this report. 

REFERENCES 

[1]  Committee for Medicinal Products for Human Use. (2008). Product 
Information 17/03/2008 Yondelis-H-C-773-IB-02. European Medi-

cines Agency.  
[2]  Carter NJ, Keam SJ. Trabectedin : a review of its use in the man-

agement of soft tissue sarcoma and ovarian cancer. Drugs 2007; 67: 
2257-76. 

[3]  Moore BM, Seaman FC, Wheelhouse RT, Hurley LH. Mechanism 
for the catalytic activation of ecteinscidin 743 and its subsequent 

alkylation of guanine N2. J Am Chem Soc 1998; 120: 2490-1. 
[4]  van Kesteren C, de Vooght MM, Lopez-Lazaro L et al. Yondelis 

(trabectedin, ET-743): the development of an anticancer agent of 
marine origin. Anticancer Drugs 2003; 14: 487-502. 

[5]  Baker SD, Li J, ten Tije AJ et al. Relationship of systemic exposure 
to unbound docetaxel and neutropenia. Clin Pharmacol Ther 2005; 

77: 43-53. 
[6]  Wright JD, Boudinot FD, Ujhelyi MR. Measurement and analysis 

of unbound drug concentrations. Clin Pharmacokinet 1996; 30: 
445-62. 

Table 2. Effect of the Highest Concentrations of Drugs on the In Vitro Plasma Protein Binding of Trabectedin 

Drug Binding Site Concentration 

( M)

Change in Unbound Trabectedin 

Concentration 

(%)

p-Value 

acetylsalicylic acid albumin I a 1000 4.2 0.83 

ceftazidime  1000 7.1 0.95 

cloxacillin albumin II a 250 -22 0.26 

diazepam albumin II a 1 8.3 0.92 

diclofenac albumin I and II b 10 -4.1 0.97 

digitoxin albumin c 0.1 3.8 0.82 

erythromycin 1-acid glycoprotein a 150 29 0.08 

ethanol  1% (v/v) 47 0.049* 

ondansetron  1 24 0.34 

acetaminophen  1000 7.6 0.94 

phenytoin (1) albumin I a 400 28 0.01* 

phenytoin (2) albumin I a 400 50 0.002* 

Propranolol 1-acid glycoprotein a 5 32 0.27 

tamoxifen albumin d 1 -24 0.20 

valproic acid albumin I a 700 28 0.12 

warfarin albumin I a 25 26 0.09 

*P<0.05 
a [14] 
b [20] 
c [21] 
d [18] 



42 Current Clinical Pharmacology, 2009, Vol. 4, No. 1 Beumer et al. 

[7]  Paxton JW. Protein binding of methotrexate in sera from normal 
human beings: effect of drug concentration, pH, temperature, and 

storage. J Pharmacol Methods 1981; 5: 203-13. 
[8]  Meyer FP. Indicative therapeutic and toxic drug concentrations in 

plasma: a tabulation. Int J Clin Pharmacol Ther 1994; 32: 71-81. 
[9]  Goodman, Gilman. Goodman & Gilman's The pharmacological 

basis of therapeutics. 1996 New York, Chicago, San Francisco, 
Lisbon, London, Madrid, Mexico City, Milan, New Delhi, San 

Juan, Seoul, Singapore, Sydney, Toronto, McGraw-Hill. 
[10]  Dowsett M, Cuzick J, Howell A, Jackson I. Pharmacokinetics of 

anastrozole and tamoxifen alone, and in combination, during adju-
vant endocrine therapy for early breast cancer in postmenopausal 

women: a sub-protocol of the 'Arimidex and tamoxifen alone or in 
combination' (ATAC) trial. Br J Cancer 2001; 85: 317-24. 

[11]  Beumer JH, Rademaker-Lakhai JM, Rosing H, Lopez-Lazaro L, 
Beijnen JH, Schellens JH. Trabectedin (Yondelis, formerly ET-

743), a mass balance study in patients with advanced cancer. Invest 
New Drugs 2005; 23: 429-36. 

[12]  Lee KJ, Mower R, Hollenbeck T et al. Modulation of nonspecific 
binding in ultrafiltration protein binding studies. Pharm Res 2003; 

20: 1015-21. 
[13]  Rosing H, Hillebrand MJ, Jimeno JM et al. Quantitative determina-

tion of Ecteinascidin 743 in human plasma by miniaturized high-
performance liquid chromatography coupled with electrospray 

ionization tandem mass spectrometry. J Mass Spectrom 1998; 33: 
1134-40. 

[14]  Rowland M, Tozer TN. Clinical pharmacokinetics - concepts and 
applications. 1995 Baltimore, Philadelphia, Hong Kong, London, 

Munich, Sydney, Tokyo, Williams & Wilkins. 
[15]  Kodama H, Kodama Y, Shinozawa S, Kanemaru R, Todaka K, 

Mitsuyama Y. Serum protein binding kinetics of phenytoin in 
monotherapy patients. J Clin Pharm Ther 1998; 23: 361-5. 

[16]  Gomez Bellver MJ, Garcia Sanchez MJ, Alonso Gonzalez AC, 
Santos BD, Dominguez-Gil A. Plasma protein binding kinetics of 

valproic acid over a broad dosage range: therapeutic implications. J 
Clin Pharm Ther 1993; 18: 191-7. 

[17]  Lesko LJ, Narang PK, Yeager L, Cutler NR. Salicylate protein 
binding in serum from young and elderly subjects as measured by 

diafiltration. Eur J Clin Pharmacol 1985; 28: 339-45. 
[18]  Ojingwa JC, Spahn-Langguth H, Benet LZ. Reversible binding of 

tolmetin, zomepirac, and their glucuronide conjugates to human se-
rum albumin and plasma. J Pharmacokinet Biopharm 1994; 22: 19-

40. 
[19]  Stryer L. Biochemistry. 1995 New York, W.H. Freeman and Com-

pany. 
[20]  Chamouard JM, Barre J, Urien S, Houin G, Tillement JP. Di-

clofenac binding to albumin and lipoproteins in human serum. Bio-
chem Pharmacol 1985; 34: 1695-700. 

[21]  Hage DS, Sengupta A. Characterisation of the binding of digitoxin 
and acetyldigitoxin to human serum albumin by high-performance 

affinity chromatography. J Chromatogr B Biomed Sci Appl 1999; 
724: 91-100. 

Received: 10 July, 2008 Revised: 22 August, 2008 Accepted: 26 August, 2008



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

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


