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Abstract—Method for synthesis of graft-copolymers of a vinyl saccharide, 2-deoxy-2-methylacrylamido-D-
glucose, and N, N-dimethylaminoethyl methacrylate was developed. Statistical copolymers with a controllable
hydrophobic-hydrophilic balance were synthesized by alkylation of a statistical copolymer with various alkyl

iodides.
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In recent decades, water-soluble diphilic polymers
have been widely used for modification of low-
molecular-weight biologically active substances (BAS)
to control their solubility and pharmacokinetics and to
prolong their action. Of particular interest among these
polymers are graft- and block-copolymers, which can
effectively improve BAS properties in a number of
cases [1, 2]. The characteristics of polymer derivatives
of BASs are strongly affected by the hydrophilic-
hydrophobic properties of a polymer [1, 3-5].

The aim of our study was to develop methods for
synthesis of graft-copolymers based on a vinyl
saccharide, deoxy-2-methylacrylamido-D-glucose (MAG),
and N,N-dimethylaminoethyl methacrylate (DMAEM),
previously undescribed in the literature, and new
statistical copolymers with variable hydrophobicity.

EXPERIMENTAL

We used azoisobutyriodinitrile (AIBN), cysteamine
hydrochloride, DMAEM, and dimethyl-formamide
(DMF) (Aldrich, Germany). DMAEM was distilled in
a vacuum, DMF was purified by the procedure
described in [6]. MAG was synthesized as described in
[7]. Acrylic acid N-hydroxyphthalimide ester was
obtained using the procedure reported in [8].

To synthesize poly-MAG with terminal amino
groups (PMAG-NH,-HCI), calculated amounts of

MAG, initiator (AIBN), cystein hydrochloride, and
solvent (DMF) were placed in an ampule purged with
argon, and the ampule was sealed and kept in a
thermostat at 60°C for 24 h. The resulting polymer was
precipitated into diethyl ether, separated on a glass frit
filter, and dried in a vacuum to constant weight. To
remove low-molecular-weight impurities, the polymer
was dissolved in water and subjected to dialysis
against water. We used for this purpose Spectra/Por®
dialysis bags (MWCO 1000; Spectra, USA), which can
remove substances with molecular masses M < 1000.

To synthesize PMAG with terminal double bonds,
calculated amounts of PMAG-NH,-HCl and acrylic
acid N-hydroxyphthalimide ester in a solution on DMF
were mixed at room temperature in the presence of
triethylamine (TEA) with a magnetic stirrer for 24 h.
The resulting polymer was precipitated into diethyl
ether, separated on a glass frit filter, and dried in a
vacuum to constant weight.

To synthesize MAG-DMAEM graft-copolymers,
calculated amounts of PMAG with terminal double
bonds, initiator (AIBN), and solvent (DMF) in an
ampule purged with argon and sealed were kept in a
thermostat at 60°C for 24 h. The resulting polymer was
precipitated with a mixture of diethyl and petroleum
ethers, separated on a glass frit filter, and dried in a
vacuum to a constant weight.
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The statistical MAG-DMAEM copolymer was
produced by radical copolymerization of the mono-
mers in a solution in DMF at 60°C (10 wt %) in the
presence of AIBN (2 wt % relative to the sum of the
monomers. The initial MAG : DMAEM ratio was
50 : 50 mol %. The copolymer was isolated by
precipitation into diethyl ether; the precipitate was
filtered off and dried in a vacuum. The yield of the
copolymer was 93%.

The MAG-DMAEM copolymer was alkylated with
alkyl halides in a solution in DMF at 70 or 100°C for
4 h [9]. The resulting polymer was precipitated into
diethyl ether, separated on a glass frit filter, and dried
in a vacuum.

The content of terminal amino groups was deter-
mined spectrophotometrically by the known procedure
[10] by measuring the absorption of a complex of the
polymer with 2,4,6-trinitrobenzene sulfonic acid (Apax =
420 nm), formed by primary amines or by their salts.
The content of DMAEM units in the copolymers was
found by potentiometric titration of DMAEM units
with a 0.1 N HCI solution. The content of DMAEM-
Alkl alkylated units was determined by potentiometric
titration of I ions with a 0.01 N AgNOs; solution. The
characteristic viscosity of the polymers was measured
at 25°C in a 0.1 M Na,SO, solution. The molecular
mass of PMAG was estimated using the equation [n] =
8.29x107* M*¥ [11].
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PMR spectra were recorded with a Bruker Avance
400 in D,O, and IR spectra, with a Vertex 7 (Bruker)
instrument equipped with a Pike reflection attachment.

A method to synthesize graft-copolymers is a
copolymerization of one of the monomers with a
macromonomer, which is a homopolymer of the other
monomer containing a terminal double bond. A con-
venient way to introduce prescribed terminal groups
into polymers is radical polymerization in the presence
of chain-transfer agents and, in particular, mercaptans
containing a functional group [12, 13]. We synthesized
PMAG with a single terminal groups from cysteamine
hydrochloride HS—CH,—CH,—-NH,-HCI (Scheme 1).

The synthesis conditions and characteristics of the
polymers obtained are listed in Table 1. In run no. 1,
we used large values of the [AIBN] : [MAG] and
[mercaptan] : {MAG] ratios, which made it possible to
obtain a polymer with low characteristic viscosity and
a molecular mass (MM) of 1500. Raising the
concentration of the monomer in the starting mixture
and making smaller the [AIBN] [MAG] and
[mercaptan] : [MAGT] ratios (run no. 2) resulted in that
a polymer with a larger MM of 8500 was obtained.

The PMAG macromonomer containing a single
double bond was synthesized via interaction of macro-
molecules containing a terminal amino group with
activated acrylic acid N-hydroxyphthalimide ester
(Scheme 2).

Scheme 1.

AIBN, HSCH,CH,NH, HCl

CH;

H, ‘ H, H,
C=C - S~C~C-NH, HCI
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Scheme 2.

H2 C: ICH
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Scheme 3.
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Graft-copolymers with the PDMAEM backbone
and grafted PMAG chains were synthesized by radical
copolymerization of DMAEM with a synthesized
macromonomer in the presence of AIBN initiator
(Scheme 3).

Characteristics of the graft-copolymers are listed in
Table 2. It is known that the DMAEM homopolymer is

soluble in alcohols, whereas the MAG homopolymer is
insoluble. The difference in the solubility of the homo-
polymers enabled separation of the polymers obtained
into fractions enriched in MAG (part insoluble in
methanol) and DMAEM (part soluble in methanol).

At the initial [macromonomer (run no. 1) : [DMAEM]

ratio of 50 : 50 mol % (run no. 3), the methanol-

Table 1. Synthesis conditions and properties of PMAG with terminal amino groups

Synthesis conditions PMAG properties
Run AIBN], mol % | [SII], mol %
no. [MAG], [relatiV]é g)l(ftheo r[elatg\’/::ntz thoe yield, ] M [terminal NH2 groups],
0 —1 n o
M monomer monomer wt% | dig wt%
1 0.39 5.0 15.3 73 0.03 1500 3.1
2 0.61 2.5 7.7 67 0.07 8500 2.1
Table 2. Synthesis of MAG-DMAEM graft-copolymers
In1t1a1rg[\i401; M] Copolymer parameters
Ifllén Is,ﬁr;’lg% \‘{;te%;l, part insoluble in CH;0H part soluble in CH;0OH
. 0
wt% | mol % fraction, | [Mi]:[Ma], | [m], | fraction, | [M;]:[Ma], M.
wt % mol % dig! wt % mol % dig'
3 1 50:50 39:61 77 56 75.2:24.8 0.08 44 33.0:67.0 0.06
4 1 86:14 80:20 56 95 97.5:2.5 0.04 5 ¢ ¢
5 1 28:72 20:80 68 0 - - 100 33.8:66.2 0.09
6 2 50:50 39:61 69 45 73.8:26.2 0.12 55 40.2:59.8 0,1
7 2 60:40 49:51 69 57 72.5:27.5 0.10 43 30.5:69.5 0.08

* M\, macromonomer (PMAG); M,, DMAEM.

® Starting PMAG obtained in run no. 1 (2) (Table 1). © Not determined.
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Table 3. Influence exerted by the nature of the alkylating agent and by the reagent ratio on properties of MAG-DMAEM-

DMAEM AIkl copolymers
R Alkylation Parameters of alkylated copolymer
un
no. Alk [DMAEM] : [Alkl], | [DMAEM-AIKI], | degree of alkylation, solubility in 1,
mol % mol % % water dlg’
. Not
8 C,H; 1:1.1 28 .3 64 .3 Soluble determined
. Not
9 C,H; 1:1.3 29 .8 67.7 Soluble determined
10 C,H; 1:1.5 30.3 68 .9 Soluble 0.10
11 CgHy; 1:1.5 38.5 87 .5 Soluble 0.03
. Not
12 CioHos 1:1.5 332 75 .5 Insoluble determined
13 CioHos 1:0.75 223 50.7 Soluble 0.02

insoluble and -soluble fractions constitute 56 and 44%
of the polymer mass, respectively. The PMR spectra of
both fractions contain all the signals characteristic of
PMAG and PDMAEM. The compositions of the
fractions obtained were determined by potentiometric
titration of DMAEM units with 0.1 N HCI solution
(Table 2) and from PMR spectra. The results furnished
by these two techniques are close. It was found that the
methanol-insoluble part is strongly enriched in MAG
units, compare with the starting mixture, and the
soluble part is somewhat enriched in DMAEM units
(Table 2). However, the insoluble part contains a
substantial amount of DMAEM (~25 mol %), and the
soluble part includes 33 mol % MAG. These results
indicate that the target graft-polymer is formed. The
characteristic viscosities of both fractions exceed [n] of
the starting macromonomer (Table 2).

We studied the fractions obtained (Table 2, run
no. 3) by the TLC method with PTSKh-S-A plates
(silica gel on a glass substrate). We found the
conditions in which PMAG and DMAEM can be
separated. For example, with DMF used as eluent, R, =
0 for PDMAEM and R,;= 0.99 for PMAG. Under these
conditions, R, = 0 for the metanol-soluble and -in-
soluble fractions, with a weak PMAG-related spot
observed in the chromatogram of the insoluble part.

By contrast, with another eluent, a mixture of
isopropanol, water, and diethylamine (7.0 : 1.2 : 0.5),
PMAG remains at the start and R, = 0.52 for
PDMAEM. The chromatogram of the methanol-in-
soluble part (Table 2, run no. 3) shows only a single
spot at the start. The chromatogram of the soluble

RUSSIAN JOURNAL OF APPLIED CHEMISTRY Vol. 82

fraction contains two spots: one at the start and the
other, weaker spot with R,~ 0.52.

The TLC data confirm that the target graft-
copolymer is formed and contains PMAG and
PDMAEM homopolymers, but their content is lower
than that of the graft-copolymer.

Run no. 4 (Table 2) was performed with a
[macromonomer] : [DMAEM] ratio of 86 : 14 wt %. It
was found that almost the whole amount of the
polymer (95%) is insoluble in methanol, with the
insoluble part containing an insignificant amount of
DMAEM units (2.5 mol %) and the characteristic
viscosity of the fraction nearly coinciding with [n] of
the starting PMAG (Table 2). Presumably, the graft-
copolymer is almost not formed at all under the
conditions used.

At a [macromonomer] : [DMAEM] ratio of 28 : 72 wt %
(Table 2, run no. 5), the whole amount of the polymer
obtained is soluble in methanol, with no insoluble
fraction present. The soluble polymer contains about
34 mol % MAG units, which indicates that the target
copolymer is formed.

An important parameter of block- and graft-
copolymers is the ratio between the block lengths of
each monomer. We synthesized graft-copolymers with
a PMAG monomer with MM 8500 (Table 1, run
no. 2). In this case, the component ratios were 50 : 50
and 60 : 40 wt %. It was found that the methanol-
insoluble fractions of both copolymers contain
DMAEM units, and soluble fractions, MAG units, in
considerable amounts. Thus, the target MAG-

No. 9 2009
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DMAEM graft-copolymers were also synthesized with
the PMAG monomer (Table 1, run no. 2).

To synthesize polymers with controlled hydro-
philic-hydrophobic balance, we produced by radical
copolymerization of MAG and DMAEM a statistical
copolymer containing 44.0 mol % DMAEM units,
with a characteristic viscosity [n] = 0.09 dl g'. By
alkylating this copolymer with ethyl-, octyl-, or
dodecyl iodide, we synthesized ternary copolymers
containing, together with MAG and DMAEM units,
units of DMAEM-AIkl quaternary ammonium bases
(Scheme 4).

The alkylation conditions and parameters of the
polymers are listed in Table 3. Compared with the IR
spectra of the starting copolymers, the spectra of the
alkylation products show an increase in the absorption
intensity in the range of stretching vibrations of CH,
groups at 2700-2900 cm ', which points to the
presence of alkylated units. At the same time, no
changes of this kind are observed in spectra of the
alkylated MAG homopolymer, which confirmed that
the reaction occurs just at the nitrogen atom. Data
furnished by potentiometric titration of iodine ions
demonstrated (Table 3) that varying the [DMAEM

NAZAROVA et al.

unit] : [C,HsI] molar ratio from 1 : 1.1 to 1 : 1.5 in
alkylation of the copolymer with ethyl iodide only
slightly affects the maximum achievable degree of
alkylation (Table 3, run nos. 8-10). The copolymers
contained about 30 mol % DMAEM C,H;lI units, with
the degree of alkylation equal to 63—69%. All the
copolymers are readily soluble in water.

At a [DMAEM unit] : [CgH7] ratio of 1 : 1.5, the
degree of alkylation with octyl iodide is 87%, and the
content of alkylated units, 38 mol % (Table 3, run
no. 11). The alkylated copolymer is also soluble in
water.

On passing to dodecyl iodide at the same [DMAEM
unit] : [C;pHysI] molar ratio of 1 : 1.5, the degree of
alkylation and the content of alkylated units was lower
than that in the case of octyl iodide (Table 1, run no.
1). However, the copolymer obtained was insoluble in
water, which is presumably due to the higher
hydrophobicity of the Ci,H,s group, compared with
CgH7. Lowering the [DMAEM unit] : [Cy,Hs1] molar
ratio to 1 : 0.75 (Table 3, run no. 13) made it possible
to obtain a water-soluble copolymer with lower
content of DMAEM C;,H;;sI units.

Scheme 4.

CH;4
H, |
L C- (|: I'm
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7
CHy
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SNo
H;C CH;
CH; }
T
C=0
CH,
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Table 3 lists values of the characteristic viscosities
of the polymers. It can be seen that, for the polymer
alkylated with C,HsI (Table 3, run no. 10), [n] =
0.10 dl g™, which almost coincides with the value [n] =
0.09 dl g' for the starting nonalkylated MAG-
DMAEM copolymer. For the copolymers containing
DMAEM CgH 71 and DMAEM-C,Hysl units, smaller
values were found, [n] = 0.03 and 0.02 dI g', which is
indicative of compactification. The results obtained are
consistent with published data, because it is known [4,
5, 14] that intrachain hydrophobic interactions become
stronger as the length of the alkyl radical in the side
chain grows.

CONCLUSIONS

New graft- and ternary statistical copolymers with
varied hydrophobicity, based on a vinyl saccharide, N-
methacryloylamino glucose, and N,N-dimethylamino-
ethyl methacrylate were synthesized and characterized.

ACKNOWLEDGMENTS

The authors are grateful for financial support to the
Russian Foundation for Basic Research (grant no. 08-
03-00324) and the Presidential Council for support of
leading  scientific = schools (grant no. NSh-
4391.2008.3).

REFERENCES

1. Dubruel, P. and Schacht, E., Macromol. Biosci., 2006,
vol. 6, no. 10, pp. 789-810.

RUSSIAN JOURNAL OF APPLIED CHEMISTRY Vol. 82

2.

10.

11.

12.

13.

14.

. Laboratornaya

1605

Konak, C., Mrkvichkova, L., Nazarova, O., et al.,
Supramol. Sci., 1998, vol. 5, nos. 1-2, pp. 67-74.

. Yaroslavov, A.A., Sukhishvili, S., Obolsky, O.L., et al.,

FEBS Lett., 1996, vol. 384, no. 2, pp. 177-180.

. Azzam, T., Eliyahu, H., Makovitzki, A., et al.,

J. Control. Release, 2004, vol. 96, no. 2, pp. 309-323.

. Afinogenov, G.E. and Panarin, E.F., Antimikrobnye

polimery (Antimicrobial Polymers), St. Petersburg:
Gippokrat, 1993.

tekhnika  organicheskoi  khimii
(Laboratorial Technique of Organic Chemistry),
Bergel’son, L.D., Ed., Moscow: Mor, 1966.

. Korzhikov, V., Diederichs, S., Nazarova, O.V., et al.,

J. Appl. Poly. Sci., 2008, vol. 108, no. 4, pp. 2386-2397.

. Nazarova, O.V., Solovskij, M.V., Panarin, E.F., et al,

Eur. Polym. J., 1992, vol. 28, no. 1, pp. 97-100.

. Panarin, E.F. and Gavrilova, LI., Vysokomol. Soedin.,

Ser. B, 1977, vol. 19, no. 4, pp. 251-254.

Snyder, S.L. and Sobocinski, P.Z., Analyt. Biochem.,
1975, vol. 64, no. 1, pp. 284-288.

Klein, J. and Herzog, D., Makromol. Chem., 1987,
vol. 188, no. 6, pp. 1217-1232.

Oudian, J., Osnovy khimii polimerov (The Chemistry of
Polymers), Korshak, V,V., Ed., Moscow: Mir, 1974.

Lu, Z.-R., Kopeckova, P., Wu, Z., and Kopecek, J.,
Macromol. Chem. Phys., 1999, vol. 200, no. 9, pp. 2022—
2030.

Panarin, E.F., Solovskii, M.V., Zaikina, N.A., and
Afinogenov, G.E., Macromol. Chem. Suppl., 1985, no. 9,
pp. 25-33.

No. 9 2009




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


