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Optimum conditions for preparing micron-sized
PMMA beads in the dispersion polymerization

using PVA

Abstract The optimum conditions for
preparing micron-sized monodisperse
polymethylmethacrylate (PMMA)
beads by dispersion polymerization in a
methanol/water mixture were pro-
posed. PMMA forming microspheres
having an average molecular weight of
55,300 g/mol, 2.6 um weight-average
diameter, with a 5.3% coefficient of
variation and 91% conversion, were
successfully obtained in the presence of
15 wt.% of polyvinylalcohol (PVA),

100/50 (g/g) of MeOH/water mixtures
at 70°C; the reaction lasted for 8 h.
Compared to dispersion polymeriza-
tion using polyvinylpirrolydone, PVA
proved to be an extremely stable steric
stabilizer in the dispersion polymer-
ization of methylmethacrylate.
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Introduction

The development of technologies for the preparation of
controlled-size particles in particular colloidal dimensions,
that is, in the size range from 0.1 to 10 pm with mono-
dispersity in any medium, has received a great deal of
attention in industry. Colloidal stability is normally achieved
by the interposition of sufficient repulsive forces to over-
come the inherent attractive forces of electromagnetic origin
that arise when particles approach each other. Consequently,
stabilization is accomplished by the use of repulsive forces
generated by dispersed polymer particles—that is, by steric
stabilization—but in the absence of any repulsive forces, the
particles rapidly aggregate [1].

Dispersion polymerization is known to be a useful method
to produce monodisperse polymer spheres less than 10 pum in
size [1]. However, the number-average molecular weight
(M,,) of the synthesized polymers is reported to be relatively
smaller than 200,000 g/mol in dispersion polymerization [2].
Improved physical, mechanical, and thermal properties
could be expected of polymers with higher M.

In dispersion polymerization, primary particles are
generated from the precipitation of relatively large oligo-
meric species, and they subsequently grow to microspheres
by absorbing oligomers and monomers from the medium.

For the final particles to be uniform in size, a short
nucleation period and uniform growth of those primary
particles are necessary [2—4]. In addition, when the stabi-
lizer content is lower than the optimal amount, which is
10-30 wt.% relative to monomers, quite polydisperse par-
ticles with insufficient stability are obtained, while particles
less than 1 um in diameter result from high stabilizer
amounts [2].

In suspension polymerization, because the monomer is
vigorously stirred in water to form tiny droplets, which are a
sticky mixture of polymer and monomer, talc, polyvinylal-
cohol (PVA), or gelatin is often used to provide a protective
coating for each droplet to prevent them from cohering [5].
Because PVA is too hydrophilic compared to other organic
solvents used in dispersion polymerization, it is often used in
suspension polymerization. Because commercial PVA is
produced with a degree of hydrolysis of 80%, which is
highly hydrophilic, and 20% acetyl groups intact, a weak
hydrophobic nature could be attributed to the use of a steric
stabilizer in dispersion polymerization in any medium. PVA
is used as a protective colloid of acrylic copolymer emul-
sions [6] or emulsion polymerization of vinyl acetate and
methylmethacrylate (MMA) [7, 8].

Recently, T. Okaya et al. reported that poly(vinylacetate)
particles having less than 450 nm diameters were synthe-
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sized by using PVA, as a steric stabilizer, and 2,2-azobis
(isobutyronitrile) (AIBN), as an initiater, in an ethanol/water
mixture. They discussed the particle size and the degree of
polymerization in terms of the solubility parameter of the
composition [9]. This is the first report to date of a successful
attempt to synthesize submicron-sized particles using PVA
in dispersion polymerization.

In this article, we report that we applied PVA as a steric
stabilizer to polymerize MMA in dispersion polymerization
using a water/methanol mixture media and surprisingly
obtained monodisperse micron-sized polymethylmethacry-
late (PMMA) spheres. This article reports the first experi-
ment to successfully obtain micron-sized PMMA particles in
dispersion polymerization in water/MeOH media in the
presence of PVA as a steric stabilizer.

Experimental
Materials

Methyl metacrylate (Junsei Chemicals, Japan) was pur-
chased from Aldrich, USA, and purified by using an inhib-
itor removal column (Aldrich) and stored at —5°C prior to
use, and AIBN (Junsei) was used without purification.
Polyvinylalcohol (PVA) (Kanto Chemical, Japan) was used
as a stabilizer without purification; the degree of polymer-
ization, experimentally obtained in our laboratory, was 2,080
[based on the viscosity in centipoise (cp) of a 4% aqueous
solution of PVA at 20°C]. The major PVA product is a low-
viscosity group of approximately 5 cp, a medium viscosity
group of 20-30 cp, and a high viscosity group of 40-50 cp,
which correspond to the degrees of polymerization of about
500, 1,700, and 2,000, respectively. Because the degree of
hydrolysis is 80.2%, the principal grades of PVA can be
classified as fully hydrolyzed (97.5-99.5% degree of
hydrolysis) and partially hydrolyzed (87-89% degree of hy-
drolysis). Thus, the calculated M, is 109,000 g/mol. A
conventional steric stabilizer, poly(N-vinylpyrrolidone)
(PVP-40K; M,=40,000 g/mol, Aldrich), was used for a
comparison to the PVA system. Methanol (Samchun
Chemical, Korea), absolute ethanol (99%; Samchun
Chemical), aceton (Samchun Chemical), and double-dis-
tilled deionized water were used as polymerization media.

Polymerization

Dispersion polymerization was carried out in a 250-mL
round flask with mechanical stirring at 100 rpm under a
nitrogen atmosphere at several temperatures. Preweighed
methanol and aqueous PVA solution were charged in the
reactor and the addition of MMA was followed. After the
temperature reached the desired level, AIBN dissolved in
methanol was added and the polymerization was initiated.
During polymerization, aliquots of the reaction mixture

were taken from the reactor to examine the morphology of
the products and the degree of conversion. The resultant
was rinsed off repeatedly with distilled deionized water and
methanol, and then centrifuged to remove the nonreacted
materials.

Analysis The structure of the polymer was verified using a
Varian 400-MHz high resolution nuclear magnetic reso-
nance ("H-NMR) using CDCl5 containing tetramethylsilane
as the solvent, and Fourier transform infrared (FTIR) spec-
troscopy (Bruker 48 series) was also employed. The data was
obtained at 4-cm ' resolution and 16 scans were accumu-
lated in 20 s for each specimen. The molecular weights of the
PMMA particles were measured using Waters gel perme-
ation chromatography equipped with a 510-differential
refractometer and a Viscotek T50 differential viscometer.
Philips scanning electron microscopy (SEM) 515 was used
to investigate the morphology of the synthesized PMMA
particles. The fractional conversion was calculated gravimet-
rically. The glass transition temperature (7,,) of the sample
was measured using the Perkin-Elmer differential scanning
calorimeter-7 (DSC, USA). The samples were heated at a
rate of 20°C/min under a nitrogen atmosphere and quench-
cooled at a maximum cooling rate, and then reheated a
second time. The T, was collected at the midpoint of the
transition region in the second scan.

Results and discussion

Figure 1 shows SEM photographs of the PMMA micro-
spheres prepared using 0.1 wt.% of AIBN relative to the
monomer and mixed solvents of MeOH/water (100/50 g) at
70°C using different stabilizers: 15 wt.% PVA and PVP. As
seen in this figure, relatively monodisperse PMMA particles
with 2.6-um diameters were obtained with the PVA system,
while polydisperse PMMA particles were obtained with
PVP. This article reports the first experiment to successfully
obtain micron-sized particles using PVA in dispersion
polymerization.

Figure 2 represents FTIR spectra of the synthesized
PMMA particles using different stabilizers: PVA and PVP.
This figure verifies that methyl methacrylate is reacted with
PVA or PVP. Figure 2a shows the FTIR spectra of pure PVA;
the hydroxyl band (O—H) at 3,460 cm ' and the CH and
CH, stretching bands at 2,900 and 2,960 cm !, respectively,
are the characteristic peaks of PVA. The medium peak at
1,728 cm™ ' is the resonance effect of the hydroxyl band at
3,460 cm™ ', and the peaks observed at 1,130 and 1,180 cm !
in Fig. 2a are the characteristic peaks of asymmetric and
symmetric CH3 deformation, respectively. Figure 2b shows
the FTIR spectra of PMMA in the presence of PVA, and the
carbonyl stretching (C=0) at 1,728 cm™ ' and the hydrocar-
bon stretching at 2,900-3,000 cm ! are the characteristic
peaks. The intensity of the latter peaks at 2,900-3,000 cm ' is
bigger than that observed in Fig. 2a due to the summation
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Fig. 1 SEM photographs of
PMMA microspheres prepared
with different stabilizers at 70°C
in a water/MeOH (50/100, g/g)
mixture; a PVA 15 wt.%,

b PVP 15 wt.%

effect of hydrocarbon between PVA and PMMA. In addition,
the hydroxyl peak at 3,460 cm™' is very weak due to the
disappearance of PVA. In Fig. 2c¢, the peaks of the primary
amine, aliphatic CH and CH, with cyclic CH, and the
carbonyl stretching in the five-membered ring of PVP are
observed at 3,400, 2,900, 3,065 and 1,680 cm ™, respectively.
In addition, the peaks observed at 1,130 and 1,180 cm !in
Fig. 2¢ are characteristics of asymmetric and symmetric CHj
deformation, respectively. In Fig. 2d, due to the disappear-
ance of PVP in the PMMA particles, the primary amine at
3,400 cm ', the cyclic CH at 3,065 cm ™', and the carbonyl
stretching at 1,680 cm™' are all weakened or have disap-
peared. This is evidence showing that either PVA or PVP
worked as the stabilizer. However, it seems that there are
some residual peaks left between 3,400 and 3,500 cm ', as
seen in Fig. 2b,d, involving PVA or PVP after completion of
the reaction and followed by the cleaning. Polymeric
stabilizers used in dispersion polymerization are not only
physically adsorbed on the surfaces of particles, but are also
chemically bound by forming a covalent bond with polymer
molecules [10]. The existence of PVP molecules on the
resulting polymer particles has been verified, and it has been

reported that 1.1 wt.% of total added PVP was adsorbed on
PMMA particles prepared by dispersion polymerization [11].

Figure 3 exhibits the SEM photographs of PMMA micro-
spheres prepared in MeOH/water (g/g) mixtures of 120/30
(Fig. 3a), 110/40 (b), 100/50 (c), 90/60 (d), and 80/70 (e). As
seen in Fig. 3a—d, the higher the MeOH content was, the bigger
the average particle size obtained, but the poorer the particle
size distribution. In addition, unstable particles are aggregated
in Fig. 3e. Because the sizes of formed particles depend on the
solubility parameter of the cosolvent used in dispersion
polymerization [6], the better solvent, which has a closer
solubility parameter to the monomer, would give larger particle
sizes because a smaller number of nuclei are produced in the
nucleation stage. It is assumed that the solubility parameter
difference between hydrophilic MMA and MeOH is one of the
factors affecting the particle size of PMMA. Thus, the particle
size of PMMA is larger in the MeOH-rich phase than in the
water-rich phase. The effect of the MeOH/water composition
on the characteristics of the synthesized PMMA particles is
summarized in Table 1. At 100/50 g (MeOH/water) mixture
composition, monodisperse PMMA particles at 91% conver-
sion were obtained with 2.6 pm weight-average diameter (Dy,),

Fig. 2 Comparison of the FTIR
spectra of the synthesized
PMMA particles using 15 wt.%
PVA and PVP. a pure PVA,

b PMMA with PVA, ¢ PVP, and
d PMMA with PVP
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Fig. 3 SEM photographs of
PMMA microspheres prepared
at MeOH(g)/water(g) mixtures
of 120/30 (a), 110/40 (b),
100/50 (c), 90/60 (d), and
80/70 (e)

5.3% coefficient of variation (C, ), an My, of 55,340 g/mol, and
2.426 polydispersity.

Figure 4 shows the conversion and SEM photographs of
PMMA particles prepared at 100/50 g (organic solvent/
water) mixture and 15 wt.% of PVA at 70°C using different
solvents; MeOH, EtOH, and acetone. The solubility param-
eters of MeOH, EtOH, and acetone are 14.7, 12.9, and 9.8
(cal/em®)'?, respectively. In the MeOH solvent system,
fairly monodisperse PMMA microspheres were obtained,
while polydisperse particles with partial coagulum were
obtained in the EtOH solvent system. Almost no particles in

Table 1 Effect of MeOH/water mixture composition on conversion
(%), Dy, C\, M,, and polydispersity index (M,,/M,) in dispersion
polymerization at 70°C for 8 h

MeOH(g)/ Conversion Dy, C, M, M,/
water(g) (%) (um) (%) (g/mol) M,
120/30 45 6.4 29 14,180 5.8
110/40 71 7.0 32 28,650 5.2
100/50 91 2.6 5.3 55,340 2.4
90/60 38 2.5 13 63,000 2.3
80/70 34 Coagulation Coagulation 140,800 5.5

the acetone system were obtained. In terms of the conver-
sion, there is no specific difference between MeOH and
EtOH, reaching up to 91% conversion at 8 h of reaction,
while the conversion with acetone is 18%. Thus, MeOH was
chosen as being the best solvent for the dispersion poly-
merization of MMA.

Figure 5 depicts the temperature-dependent particle char-
acteristics by studying the SEM photographs of PMMA
particles prepared with 1 wt.% AIBN relative to monomer,
15 wt.% PVA (1 wt.% relative to the monomer), and 100/50 g
(MeOH/water) mixture at different temperatures: 60, 70, and
80°C. As seen in Fig. 5a, a 78-nm particle size and 25% C,
with 153,920 g/mol M,, at 62% of conversion were syn-
thesized at 60°C, while surface-stabilized micron-sized
PMMA particles with 2.6 um Dy, 5.3% C,, 55,300 g/mol
My, and 91% conversion were produced at 70°C. However,
unstable surface morphology with polydisperse particle sizes
with 80% conversion was obtained at 80°C, as seen in
Fig. 5c. Thus, Table 2 summarizes the optimum condition for
preparing fairly the monodisperse PMMA particles in
dispersion polymerization.

The "H-NMR spectrum of PMMA prepared with 0.1 wt.%
AIBN at 70°C is seen in Fig. 6; the figure shows three
distinct peaks appearing at the highest field, which represent
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Fig. 4 Effect of solvents on
conversion and particles in
dispersion polymerization in a
methanol/water (100/50 g)
mixture at 70°C. a MeOH, 90 F
b EtOH, ¢ acetone
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Table 2 Optimum conditions for obtaining micron-sized mono-
disperse particles in the dispersion polymerization in this study

Ingredients Amount Remark

Methanol 100 g  Volume of total medium was fixed at 176 ml
throughout the experiments

Water 50g

MMA 10g 6.7 wt.% relative to medium

AIBN 0.1g 1 wt.% relative to monomer

PVA 1.5g 15 wt.% relative to monomer

methacrylate methyl groups of different tacticities [12]. The
bands at about 0.82, 1.02, and 1.18 ppm arise from syn-
diotactic (1), atactic (mr), and isotactic (mm) methyl groups,
respectively. From this figure, the ratios of the triad tacticity
for syndiotacticity/atacticity/isotacticity of the PMMA par-
ticles calculated from the integrated ratios of rr, mr, and mm
are 56.4/35.0/8.7, respectively. The relatively regular mo-
lecular structure of the PMMA particles is expected to affect
their thermal properties or characteristics.

Figure 7a— show the DSC thermograms of pure PVA,
PMMA particles prepared with PVP as a stabilizer, and
PMMA particles prepared with PVA, respectively. In this
figure, we can observe that the PMMA particles prepared
with PVA show not only, at 129.5°C, a higher 7, than the
regular amorphous PMMA (normally, the 7, is known to be
105°C), but also a PVA melting peak near 185°C. This is
evidence that the PMMA particles are physically adsorbed or
chemically bounded with PVA, as discussed earlier regarding
molecular weights of the PMMA particles. In addition, the 7,
of the synthesized PMMA is about 129.5°C, which is fairly
higher than that of commercial PMMA (7,=105°C). The
syndiotacticity of the PMMA sample prepared in this study is
56.4%, which is higher than that of a commercial PMMA,

Triad tacticity
rr/mr/mm = 56.4/34.95/8.65

22 2.0 1.8 1.6 1.4 12 1.0 0.8 PPM

Fig. 6 'H-NMR spectrum of the obtained PMMA
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Fig. 7 DSC data with polymerization time

which bears 43% [11]. It is accepted that the 7, of PMMA is
proportional to the degree of syndiotacticity and inversely
proportional to the degree of isotacticity. The 7, of PMMA
was reported to increase from 41.5 to 130.6°C between
syndiotacticity/atacticity/isotacticity triads of 0/5/95 and
54/36/9.39. Thus, we believe that the use of PVA in the
dispersion polymerization of MMA can induce different
tacticities in PMMA. The high 7, of PMMA at 129.5°C is
also observed in the photopolymerization of living-radical
polymerization [13—16]. However, the exact mechanism for
the variance in the tacticity is not yet clarified; therefore, it is
under investigation.

Conclusions

To obtain monodisperse micron-sized PMMA particles,
hydrophilic PVA was used in the dispersion polymerization
of MMA. Thus, polymerization-parameter-dependent stud-
ies were carried out and the optimum conditions for
preparing micron-sized monodisperse PMMA particles
using dispersion polymerization in a MeOH/water mixture
were proposed. In the MeOH/water system, fairly mono-
disperse PMMA microspheres were obtained. As a con-
sequence, PMMA particles having 55,300 g/mol M,,, 2.6 um
Dy, and 5.3% C, were successfully obtained at 91% con-
version in the presence of 15 wt.% PVA and 100/50 (g/g)
MeOH/water mixtures, at 70°C for 8 h of the reaction.
Compared to the dispersion polymerization using PVP, PVA
proved to be an extremely stable steric stabilizer.

Acknowledgement It is acknowledged that this work was
supported by the National Research Laboratory of the Ministry of
Science and Technology in Korea project by a grant, number
M10203000026-02J0000-01410, in the years 2002—2007.



915

References

1.

Barrett KEJ (1975) Dispersion poly-
merization in organic media. Wiley,
New York

. Paine AJ, Luymes W, McNulty J

(1990) Macromolecules 23:304

. Paine AJ (1990) Macromolecules

23:3109

. Shen S, Sudol ED, El-Aasser MS

(1993) J Polym Sci A 31:1393

. Brydson JA (1989) Plastics materials,

5th edn. Butterworths, London, p 27

10.
I1.

. Yuki K, Nakamae M, Sato T,

Maruyama H, Okaya T (2000)
Polym Int 49:1629

. Suzuki A, Yano M, Saiga T, Kikuchi K,

Okaya T (2003) Colloid Polym Sci
281:337

. Okaya T, Suzuki A, Kikuchi K (2002)

Colloid Polym Sci 280:188

. Okaya T, Kikuchi K, Suzuki A,

Ikeda N (2005) Polym Int 54:143
Shen S, Sudol ED, El-Aasser MS
(1994) J Polym Sci A 32:1087

Wang D, Dimonie VL, Sudol ED,
El-Aasser MS (2002) J Appl Polym Sci
84:2721

12.

13.

14.
15.
16.

Simons WW, Zanger M (1997) The
sadtler guide to the NMR spectra of
polymers. Sadtler Research Labora-
tories, Philadelphia, p 64

Jasse B, Oultache AK, Mounach H,
Halary JL, Monnerie L (1996)

J Polym Sci B 34:2007

Hsu WP (2001) J Appl Polym Sci
81:3190

Zhang B, Blum FD (2003)
Thermochim Acta 396:211

Shim SE, Shin Y, Jun JW, Lee K,
Jung H, Choe S (2003)
Macromolecules 36:7994



	Optimum conditions for preparing micron-sized PMMA beads in the dispersion polymerization using PVA
	Abstract
	Introduction
	Experimental
	Materials
	Polymerization
	Analysis


	Results and discussion
	Conclusions
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AardvarkPSMT
    /AceBinghamSH
    /AddisonLibbySH
    /AGaramond-Italic
    /AGaramond-Regular
    /AkbarPlain
    /Albertus-Bold
    /AlbertusExtraBold-Regular
    /AlbertusMedium-Italic
    /AlbertusMedium-Regular
    /AlfonsoWhiteheadSH
    /Algerian
    /AllegroBT-Regular
    /AmarilloUSAF
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmerigoBT-BoldA
    /AmerTypewriterITCbyBT-Medium
    /AndaleMono
    /AndyMacarthurSH
    /Animals
    /AnneBoleynSH
    /Annifont
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Regular
    /AntonioMountbattenSH
    /ArabiaPSMT
    /AradLevelVI
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMTBlack-Regular
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeLight
    /ArialUnicodeLight-Bold
    /ArialUnicodeLight-BoldItalic
    /ArialUnicodeLight-Italic
    /ArrowsAPlentySH
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /Asiana
    /AssadSadatSH
    /AvalonPSMT
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Baskerville-Bold
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BeauTerrySH
    /BECROSS
    /BedrockPlain
    /BeeskneesITC
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BennieGoetheSH
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bethel
    /BibiGodivaSH
    /BibiNehruSH
    /BKenwood-Regular
    /BlackadderITC-Regular
    /BlondieBurtonSH
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Regular
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BookwomanDemiItalicSH
    /BookwomanDemiSH
    /BookwomanExptLightSH
    /BookwomanLightItalicSH
    /BookwomanLightSH
    /BookwomanMonoLightSH
    /BookwomanSwashDemiSH
    /BookwomanSwashLightSH
    /BoulderRegular
    /BradleyHandITC
    /Braggadocio
    /BrailleSH
    /BRectangular
    /BremenBT-Bold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayBT-Regular
    /BRubber
    /Brush445BT-Regular
    /BrushScriptMT
    /BSorbonna
    /BStranger
    /BTriumph
    /BuckyMerlinSH
    /BusoramaITCbyBT-Medium
    /Caesar
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-Italic
    /CalligrapherRegular
    /CameronStendahlSH
    /Candy
    /CandyCaneUnregistered
    /CankerSore
    /CarlTellerSH
    /CarrieCattSH
    /CaslonOpenfaceBT-Regular
    /CassTaylorSH
    /CDOT
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyle-BoldItalic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Cezanne
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGOmega-Regular
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /Charting
    /ChartreuseParsonsSH
    /ChaseCallasSH
    /ChasThirdSH
    /ChaucerRegular
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /ChildBonaparteSH
    /Chiller-Regular
    /ChuckWarrenChiselSH
    /ChuckWarrenDesignSH
    /CityBlueprint
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /ClarendonCondensed-Bold
    /ClarendonExtended-Bold
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ClaudeCaesarSH
    /CLI
    /Clocks
    /ClosetoMe
    /CluKennedySH
    /CMBX10
    /CMBX5
    /CMBX7
    /CMEX10
    /CMMI10
    /CMMI5
    /CMMI7
    /CMMIB10
    /CMR10
    /CMR5
    /CMR7
    /CMSL10
    /CMSY10
    /CMSY5
    /CMSY7
    /CMTI10
    /CMTT10
    /CoffeeCamusInitialsSH
    /ColetteColeridgeSH
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /CooperBlack
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CooperPlanck2LightSH
    /CooperPlanck4SH
    /CooperPlanck6BoldSH
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopticLS
    /Cornerstone
    /Coronet
    /CoronetItalic
    /Cotillion
    /CountryBlueprint
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CSSubscript
    /CSSubscriptBold
    /CSSubscriptItalic
    /CSSuperscript
    /CSSuperscriptBold
    /Cuckoo
    /CurlzMT
    /CybilListzSH
    /CzarBold
    /CzarBoldItalic
    /CzarItalic
    /CzarNormal
    /DauphinPlain
    /DawnCastleBold
    /DawnCastlePlain
    /Dekker
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Denmark
    /Desdemona
    /Diploma
    /DizzyDomingoSH
    /DizzyFeiningerSH
    /DocTermanBoldSH
    /DodgenburnA
    /DodoCasalsSH
    /DodoDiogenesSH
    /DomCasualBT-Regular
    /Durian-Republik
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EBT's-cmbx10
    /EBT's-cmex10
    /EBT's-cmmi10
    /EBT's-cmmi5
    /EBT's-cmmi7
    /EBT's-cmr10
    /EBT's-cmr5
    /EBT's-cmr7
    /EBT's-cmsy10
    /EBT's-cmsy5
    /EBT's-cmsy7
    /EdithDaySH
    /Elephant-Italic
    /Elephant-Regular
    /EmGravesSH
    /EngelEinsteinSH
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /ErnestBlochSH
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroRoman
    /EuroRomanOblique
    /ExxPresleySH
    /FencesPlain
    /Fences-Regular
    /FifthAvenue
    /FigurineCrrCB
    /FigurineCrrCBBold
    /FigurineCrrCBBoldItalic
    /FigurineCrrCBItalic
    /FigurineTmsCB
    /FigurineTmsCBBold
    /FigurineTmsCBBoldItalic
    /FigurineTmsCBItalic
    /FillmoreRegular
    /Fitzgerald
    /Flareserif821BT-Roman
    /FleurFordSH
    /Fontdinerdotcom
    /FontdinerdotcomSparkly
    /FootlightMTLight
    /ForefrontBookObliqueSH
    /ForefrontBookSH
    /ForefrontDemiObliqueSH
    /ForefrontDemiSH
    /Fortress
    /FractionsAPlentySH
    /FrakturPlain
    /Franciscan
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinUnic
    /FredFlahertySH
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /Frutiger-Roman
    /FTPMultinational
    /FTPMultinational-Bold
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /GabbyGauguinSH
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garcia
    /GarryMondrian3LightItalicSH
    /GarryMondrian3LightSH
    /GarryMondrian4BookItalicSH
    /GarryMondrian4BookSH
    /GarryMondrian5SBldItalicSH
    /GarryMondrian5SBldSH
    /GarryMondrian6BoldItalicSH
    /GarryMondrian6BoldSH
    /GarryMondrian7ExtraBoldSH
    /GarryMondrian8UltraSH
    /GarryMondrianCond3LightSH
    /GarryMondrianCond4BookSH
    /GarryMondrianCond5SBldSH
    /GarryMondrianCond6BoldSH
    /GarryMondrianCond7ExtraBoldSH
    /GarryMondrianCond8UltraSH
    /GarryMondrianExpt3LightSH
    /GarryMondrianExpt4BookSH
    /GarryMondrianExpt5SBldSH
    /GarryMondrianExpt6BoldSH
    /GarryMondrianSwashSH
    /Gaslight
    /GatineauPSMT
    /Gautami
    /GDT
    /Geometric231BT-BoldC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeorgeMelvilleSH
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansBC
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSans-Regular
    /GoldMinePlain
    /Gonzo
    /GothicE
    /GothicG
    /GothicI
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GraceAdonisSH
    /Graeca
    /Graeca-Bold
    /Graeca-BoldItalic
    /Graeca-Italic
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /GreekC
    /GreekS
    /GreekSans
    /GreekSans-Bold
    /GreekSans-BoldOblique
    /GreekSans-Oblique
    /Griffin
    /GrungeUpdate
    /Haettenschweiler
    /HankKhrushchevSH
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /HeatherRegular
    /Hebraica
    /HeleneHissBlackSH
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HenryPatrickSH
    /Herald
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HogBold-HMK
    /HogBook-HMK
    /HomePlanning
    /HomePlanning2
    /HomewardBoundPSMT
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /IBMPCDOS
    /IceAgeD
    /Impact
    /Incised901BT-Bold
    /Incised901BT-Light
    /Incised901BT-Roman
    /Industrial736BT-Italic
    /Informal011BT-Roman
    /InformalRoman-Regular
    /Intrepid
    /IntrepidBold
    /IntrepidOblique
    /Invitation
    /IPAExtras
    /IPAExtras-Bold
    /IPAHighLow
    /IPAHighLow-Bold
    /IPAKiel
    /IPAKiel-Bold
    /IPAKielSeven
    /IPAKielSeven-Bold
    /IPAsans
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCT
    /ISOCT2
    /ISOCT3
    /Italic
    /ItalicC
    /ItalicT
    /JesterRegular
    /Jokerman-Regular
    /JotMedium-HMK
    /JuiceITC-Regular
    /JupiterPSMT
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KarlaJohnson5CursiveSH
    /KarlaJohnson5RegularSH
    /KarlaJohnson6BoldCursiveSH
    /KarlaJohnson6BoldSH
    /KarlaJohnson7ExtraBoldCursiveSH
    /KarlaJohnson7ExtraBoldSH
    /KarlKhayyamSH
    /Karnack
    /Kartika
    /Kashmir
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeplerStd-Black
    /KeplerStd-BlackIt
    /KeplerStd-Bold
    /KeplerStd-BoldIt
    /KeplerStd-Italic
    /KeplerStd-Light
    /KeplerStd-LightIt
    /KeplerStd-Medium
    /KeplerStd-MediumIt
    /KeplerStd-Regular
    /KeplerStd-Semibold
    /KeplerStd-SemiboldIt
    /KeystrokeNormal
    /Kidnap
    /KidsPlain
    /Kindergarten
    /KinoMT
    /KissMeKissMeKissMe
    /KoalaPSMT
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /Kristin
    /KunstlerScript
    /KyotoSong
    /LainieDaySH
    /LandscapePlanning
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /Latha
    /LatinoPal3LightItalicSH
    /LatinoPal3LightSH
    /LatinoPal4ItalicSH
    /LatinoPal4RomanSH
    /LatinoPal5DemiItalicSH
    /LatinoPal5DemiSH
    /LatinoPal6BoldItalicSH
    /LatinoPal6BoldSH
    /LatinoPal7ExtraBoldSH
    /LatinoPal8BlackSH
    /LatinoPalCond4RomanSH
    /LatinoPalCond5DemiSH
    /LatinoPalCond6BoldSH
    /LatinoPalExptRomanSH
    /LatinoPalSwashSH
    /LatinWidD
    /LatinWide
    /LeeToscanini3LightSH
    /LeeToscanini5RegularSH
    /LeeToscanini7BoldSH
    /LeeToscanini9BlackSH
    /LeeToscaniniInlineSH
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Regular
    /LibrarianRegular
    /LinusPSMT
    /Lithograph-Bold
    /LithographLight
    /LongIsland
    /LubalinGraphMdITCTT
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSansUnicode
    /LydianCursiveBT-Regular
    /Magneto-Bold
    /Mangal-Regular
    /Map-Symbols
    /MarcusHobbesSH
    /Mariah
    /Marigold
    /MaritaMedium-HMK
    /MaritaScript-HMK
    /Market
    /MartinMaxxieSH
    /MathTypeMed
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MaudeMeadSH
    /MemorandumPSMT
    /Metro
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrogrammaD-BoldExte
    /MicrosoftSansSerif
    /MikePicassoSH
    /MiniPicsLilEdibles
    /MiniPicsLilFolks
    /MiniPicsLilStuff
    /MischstabPopanz
    /MisterEarlBT-Regular
    /Mistral
    /ModerneDemi
    /ModerneDemiOblique
    /ModerneOblique
    /ModerneRegular
    /Modern-Regular
    /MonaLisaRecutITC-Normal
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /MonotypeSorts
    /MorrisonMedium
    /MorseCode
    /MotorPSMT
    /MSAM10
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MTEX
    /MTEXB
    /MTEXH
    /MT-Extra
    /MTGU
    /MTGUB
    /MTLS
    /MTLSB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MT-Symbol
    /MTSYN
    /Music
    /MVBoli
    /MysticalPSMT
    /NagHammadiLS
    /NealCurieRuledSH
    /NealCurieSH
    /NebraskaPSMT
    /Neuropol-Medium
    /NevisonCasD
    /NewMilleniumSchlbkBoldItalicSH
    /NewMilleniumSchlbkBoldSH
    /NewMilleniumSchlbkExptSH
    /NewMilleniumSchlbkItalicSH
    /NewMilleniumSchlbkRomanSH
    /News702BT-Bold
    /News702BT-Italic
    /News702BT-Roman
    /Newton
    /NewZuricaBold
    /NewZuricaItalic
    /NewZuricaRegular
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NigelSadeSH
    /Nirvana
    /NuptialBT-Regular
    /OCRAbyBT-Regular
    /OfficePlanning
    /OldCentury
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OpenSymbol
    /OttawaPSMT
    /OttoMasonSH
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalmSpringsPSMT
    /Pamela
    /PanRoman
    /ParadisePSMT
    /ParagonPSMT
    /ParamountBold
    /ParamountItalic
    /ParamountRegular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Patrick
    /Patriot
    /PaulPutnamSH
    /PcEncodingLowerSH
    /PcEncodingSH
    /Pegasus
    /PenguinLightPSMT
    /PennSilvaSH
    /Percival
    /PerfectRegular
    /Pfn2BlackItalic
    /Phantom
    /PhilSimmonsSH
    /Pickwick
    /PipelinePlain
    /Playbill
    /PoorRichard-Regular
    /Poster
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /Prx1
    /Prx2
    /Prx3
    /Prx4
    /Prx5
    /Prx6
    /Prx7
    /Prx8
    /Prx9
    /Pythagoras
    /Raavi
    /Ranegund
    /Ravie
    /Ribbon131BT-Bold
    /RMTMI
    /RMTMIB
    /RMTMIH
    /RMTMUB
    /RMTMUH
    /RobWebsterExtraBoldSH
    /Rockwell
    /Rockwell-Bold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /Sahara
    /SalTintorettoSH
    /SamBarberInitialsSH
    /SamPlimsollSH
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /Sceptre
    /ScribbleRegular
    /ScriptC
    /ScriptHebrew
    /ScriptS
    /Semaphore
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Sfn2Bold
    /Sfn3Italic
    /ShelleyAllegroBT-Regular
    /ShelleyVolanteBT-Regular
    /ShellyMarisSH
    /SherwoodRegular
    /ShlomoAleichemSH
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SignatureRegular
    /Signboard
    /SignetRoundhandATT-Italic
    /SignetRoundhand-Italic
    /SignLanguage
    /Signs
    /Simplex
    /SissyRomeoSH
    /SlimStravinskySH
    /SnapITC-Regular
    /SnellBT-Bold
    /Socket
    /Sonate
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SpruceByingtonSH
    /SPSFont1Medium
    /SPSFont2Medium
    /SPSFont3Medium
    /SpsFont4Medium
    /SPSFont4Medium
    /SPSFont5Normal
    /SPSScript
    /SRegular
    /Staccato222BT-Regular
    /StageCoachRegular
    /StandoutRegular
    /StarTrekNextBT-ExtraBold
    /StarTrekNextPiBT-Regular
    /SteamerRegular
    /Stencil
    /StencilBT-Regular
    /Stewardson
    /Stonehenge
    /StopD
    /Storybook
    /Strict
    /Strider-Regular
    /StuyvesantBT-Regular
    /StylusBT
    /StylusRegular
    /SubwayRegular
    /SueVermeer4LightItalicSH
    /SueVermeer4LightSH
    /SueVermeer5MedItalicSH
    /SueVermeer5MediumSH
    /SueVermeer6DemiItalicSH
    /SueVermeer6DemiSH
    /SueVermeer7BoldItalicSH
    /SueVermeer7BoldSH
    /SunYatsenSH
    /SuperFrench
    /SuzanneQuillSH
    /Swiss721-BlackObliqueSWA
    /Swiss721-BlackSWA
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721-LightObliqueSWA
    /Swiss721-LightSWA
    /Swiss911BT-ExtraCompressed
    /Swiss921BT-RegularA
    /Syastro
    /Sylfaen
    /Symap
    /Symath
    /SymbolGreek
    /SymbolGreek-Bold
    /SymbolGreek-BoldItalic
    /SymbolGreek-Italic
    /SymbolGreekP
    /SymbolGreekP-Bold
    /SymbolGreekP-BoldItalic
    /SymbolGreekP-Italic
    /SymbolGreekPMono
    /SymbolMT
    /SymbolProportionalBT-Regular
    /SymbolsAPlentySH
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /TahomaItalic
    /TamFlanahanSH
    /Technic
    /TechnicalItalic
    /TechnicalPlain
    /TechnicBold
    /TechnicLite
    /Tekton-Bold
    /Teletype
    /TempsExptBoldSH
    /TempsExptItalicSH
    /TempsExptRomanSH
    /TempsSwashSH
    /TempusSansITC
    /TessHoustonSH
    /TexCatlinObliqueSH
    /TexCatlinSH
    /Thrust
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-ExtraBold
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-Roman
    /Times-Semibold
    /Times-SemiboldItalic
    /TimesUnic-Bold
    /TimesUnic-BoldItalic
    /TimesUnic-Italic
    /TimesUnic-Regular
    /TonyWhiteSH
    /TransCyrillic
    /TransCyrillic-Bold
    /TransCyrillic-BoldItalic
    /TransCyrillic-Italic
    /Transistor
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /TranslitLS
    /TranslitLS-Bold
    /TranslitLS-BoldItalic
    /TranslitLS-Italic
    /TransRoman
    /TransRoman-Bold
    /TransRoman-BoldItalic
    /TransRoman-Italic
    /TransSlavic
    /TransSlavic-Bold
    /TransSlavic-BoldItalic
    /TransSlavic-Italic
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TribuneBold
    /TribuneItalic
    /TribuneRegular
    /Tristan
    /TrotsLight-HMK
    /TrotsMedium-HMK
    /TubularRegular
    /Tunga-Regular
    /Txt
    /TypoUprightBT-Regular
    /UmbraBT-Regular
    /UmbrellaPSMT
    /UncialLS
    /Unicorn
    /UnicornPSMT
    /Univers
    /UniversalMath1BT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Italic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-CondensedOblique
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /Univers-Italic
    /UniversityRomanBT-Regular
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /URWWoodTypD
    /USABlackPSMT
    /USALightPSMT
    /Vagabond
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /VoguePSMT
    /Vrinda
    /WaldoIconsNormalA
    /WaltHarringtonSH
    /Webdings
    /Weiland
    /WesHollidaySH
    /Wingdings-Regular
    /WP-HebrewDavid
    /XavierPlatoSH
    /YuriKaySH
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Medium
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZappedChancellorMedItalicSH
    /ZurichBT-BlackExtended
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /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 0.15
    /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


