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Abstract. In the framework of the preclinical validation of
the hypoxic tracer [18F]EF3, a comparison was performed
between uptake of [18F]EF3 and EF5 adducts detected by
immunofluorescence in MCa-4, FSA, FSAII, Sa-NH and
NFSA tumour-bearing mice. Mice were allowed to breath
carbogen (5% CO2, 95% O2), 21% oxygen or 10% oxygen.
A significant correlation (r2=0.57; p<0.01) was found
between the [18F]EF3 tumour-to-muscle ratio and the
fluorescence intensity of EF5.
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Introduction

In both experimental and human tumours, hypoxia has
been shown to be an important physiological parameter
influencing the malignant phenotype, tumour growth,
metastatic potential and response to therapy [1]. Therefore
assessment of tumour hypoxia may have profound thera-
peutic implications. Techniques able to determine the
hypoxic fraction of human tumours in clinical conditions
are thus needed.

Within this framework, we extensively studied and
validated the hypoxic 2-nitroimidazole tracer [18F]EF3 in

tumour-bearing mice [2]. In a nutshell, we reported a
relative accumulation of [18F]EF3 in tumours compared
with normal tissues [the tumour-to-muscle (T/M) ratio
reaching values up to 5] when mice were breathing under
normal conditions. This preferential uptake was no longer
observed when animals were breathing under carbogen
(5% CO2 and 95% O2) conditions, and conversely, it was
increased when animals were breathing under 10% O2.

The objective of this study was to compare, on an
individual tumour basis, the relative [18F]EF3 tumour
uptake with the intracellular EF5 adducts as detected by
immunofluorescence. This latter technique has been
validated for the detection of tumour hypoxia in various
animal and human tumours, and has been shown to
correlate with intracellular absolute pO2 values [3, 4].

Materials and methods

Drugs and antibody

The tracer [18F]EF3 was synthesised as previously described [2, 5].
EF5 was kindly provided by the US National Cancer Institute. The
EF5 adduct specific monoclonal antibody ELK3-51 conjugated to
the fluorescent dye Cy-3 was kindly provided by C.J. Koch.

Animal and tumour model

Experiments were performed on male C3H HeOuJIco mice (IFFA
CREDO, Brussels, Belgium). Animals were maintained in a facility
approved by the Belgian Ministry of Agriculture in accordance with
current regulations and standards. The experimental design was
approved by the ethics committee on animal experimentation of the
School of Medicine of the Université catholique de Louvain. The
“Principles of laboratory animal care” (NIH publication No. 86-23,
revised 1985) were strictly followed. Animals were housed four to
five per cage and fed ad libitum. The FSA, FSA-II, Sa-NH and NFSA
fibrosarcomas and the MCa-4 mammary carcinoma syngeneic to
C3Hf/Kam mice were used. These tumours were kindly provided by
L. Milas. Maintenance, expansion and intramuscular generation of
these tumours in vivo have been previously described [2, 6].
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Experimental design

When tumours reached a diameter of 8 mm (mean±SD 8.6±0.8 mm,
n=38), mice were co-injected intravenously (IV) in the tail vein with
EF5 and [18F]EF3 at doses resulting in whole-body concentrations of
100 μM and 1–5 μM, respectively. For each of the five tumour
strains, one or two mice were injected with the vehicle only (EF3−/
EF5−) and used as control for the EF5 binding assay. After injection,
mice were placed in individual cages breathing under normal
oxygenation conditions (21% O2). To modify tumour hypoxia, mice
were allowed to breath under 10% O2 (MCa-4 and FSA-II tumour-
bearing mice; four mice each) or under carbogen (FSA-II tumour
bearing mice; four mice) flowing through the cages at a constant rate
of 3 l/min.

[18F]EF3 assay

Animals were sacrificed by cervico-cranial dislocation at 220 min
after injection of both tracers. Blood (collected through cardiac
puncture just before sacrifice of the animal), gastrocnemius muscle
(contralateral to tumour-bearing limb) and tumour were harvested,
weighed and counted for radioactivity. The pharmacokinetics of [18F]
EF3 in blood was studied on non-tumour-bearing mice sacrificed
from 5 to 330 min after marker injection. Contamination between
organs when handling samples was carefully avoided. Samples were
counted with a gamma counter (Cobra II Autogamma, Packard
Instrument Company, Meriden, CT, USA). All data were corrected
for [18F] decay, and expressed as the percentage of injected
radioactivity per gram of tissue or T/M ratio.

EF5 binding assay

After radioactivity determination (on average between 10 and
15 min), tumours were coated with Tissue-Tek OCT Compound
(Sakura Finetek Inc., Torrance, USA), plunged into 100% ethanol
and frozen in liquid nitrogen for 30 s. Tumours were then dry stored
at −80°C until processing for EF5 immunofluorescence. Frozen
tumours were cut in 8-μm-thick sections using a HM 500 M cryostat
(Microm Laborgeräte GmbH, Walldorf, Germany). An average of
five to six sections were obtained per tumour. Sections were then
processed for immunofluorescence staining as previously described
[4, 7]. For each tumour, one section was incubated with the vehicle
only and used as negative control of tissue background fluorescence.
Tumour sections from control mice (EF3−/EF5−) were stained and
used to assess the non-specific binding of the antibody.

The acquisition and analysis of the fluorescence images have
been detailed elsewhere [4]. The main modification was the use of a
lower magnification (Zeiss Neofluar 25×objective), an additional
1.25× lens and a camera adapter resulting in images covering an area
of 760 μm×560 μm. For each EF5+ tumour, an average (±SD) of 91
(±20) randomly selected microscopic fields were digitised amongst
five Ab+ sections. In control EF5−/EF3− tumours, 61 (±13) fields
were selected from an average of 4.1 (±0.9) Ab+ sections. It has been
shown (unpublished data) that for 8-mm-diameter tumours, aver-
aging the fluorescence intensity (FI) on at least 90 randomly selected
760×560 μm2 fields is adequate to take into account the intra-tumour
variability. Hypoxia was quantified by the raw FI measured in the
whole tumour area, corrected for non-specific antibody binding and
for day-to-day and lifetime mercury arc bulb variations by
subtracting the FI of control samples processed on the same day [4].

Autoradiography

FSA-II-bearing animals were sacrificed by lethal injection of
ketamine and xylazine at 220 min after injection of both tracers
and then plunged into liquid nitrogen for a few minutes. Animals
were cut in 2- to 3-mm-thick coronal slices using an ELU EBS 3601
electrical saw. Slices were placed in a BAS cassette 2025 with an
imaging plate BAS-IP MS202+ (Fuji) for 30 min at −20°c. The
imaging plate was scanned at a 50-μm resolution using a Fujifilm
FLA-5100 phosphorimager (LASER at 635 nm, IP mode, Image
Reader FLA-500 software). Images were analysed using the AIDA
Image Analyzer v4.04 software (Fuji). Thereafter, slices were
processed for EF5 immunofluorescence detection and scanned at a
10-μm resolution with the Fujifilm FLA-5100 phosphorimager
(LASER at 532 nm, Fuji).

Statistical analysis

The coefficient of correlation r2 was calculated for plots between two
different assays, e.g. FI versus radioactivity. A Student’s t test on the
mean value was used between two samples processed by the same
assay. Statistical significance was set at a p value of ≤0.05.

Results and discussion

As a tracer dose of [18F]EF3 was used, it was important to
check that the 20- to 100-fold excess amount of EF5 did not
modify the pharmacokinetics or the biodistribution of the
tracer. The pharmacokinetics of [18F]EF3 was not modified
by the co-injection of EF5 (Fig. 1). The blood half-time
calculated using a mono-exponential decay reached
87.8 min (95% CI 79.4–97.7 min) without EF5 and
110.8 min (95% CI 103.7–119.0 min) with EF5 (p<0.05).
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Fig. 1. Pharmacokinetics of [18F]EF3 in blood with (◯) or without
(●) co-injection of an excess amount of EF5. Data points represent
the mean±1 SD from four to eight different mice. At each time point,
the difference between the two experimental conditions did not
reach the level of significance, except at 5 min after injection
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This significant difference largely derived from the
difference in the data points at 5 min, which resulted
from sub-optimal IV injection of the tracers. Indeed, when
these two data points were excluded from the fits, blood
half-times of [18F]EF3 reached 96.6 min (95% CI 85.7–
110.5 min) and 101.1 min (95% CI 95.1–108.0 min) with
and without co-injection of EF5, respectively. Similarly, in
tumours and muscle, the tracer uptake was not significantly
different in the presence or absence of EF5 (Table 1). These
data illustrate that in our animal model and under the
experimental conditions used, the in vivo metabolism of
the two nitroimidazole compounds was non-saturable.

Using the EF5 adducts to assess cellular hypoxia, the
ranking of the five tumour strains, i.e. SA-NH (very
hypoxic)>MCa-4>NFSA>FSA>FSA-II (less hypoxic),
was similar to previous measurements performed in our
laboratory after a 3-h EF5 incubation (P. Mahy, unpub-
lished data; [8]). Using the [18F]EF3 assay, the ranking of
the T/M ratio for the five tumour strains were similar, i.e.
MCa-4 (very hypoxic)>SA-NH>NFSA≈FSA>FSA-II (less
hypoxic). On an individual tumour basis, there was a
significant correlation between the relative tumour uptake
of [18F]EF3 (expressed as the T/M ratio) and the FI of the
EF5 adducts (r2=0.57, p<0.01, n=38) (Fig. 2). A similar
correlation was also observed when the [18F]EF3 uptake
was expressed by the tumour-to-blood ratio (data not
shown) (r2=0.53, p<0.01, n=30). When the data obtained
from tumour-bearing mice breathing carbogen or 10% O2

were excluded from the plot, the correlation between [18F]
EF3 uptake and EF5 FI still held (data not shown) (r2=0.30;
p<0.01). Last, at the microscopic level, there was a good
match between the distribution of the FI and the [18F]EF3
uptake (Fig. 3).

As can be observed in Fig. 2, increasing hypoxia in a
relatively well-oxygenated tumour such as FSA-II resulted
in a marked increase in the T/M ratio, which increased from
1.7±0.4 (ambient air) to 2.7±1.0 (10% O2) (p<0.05).
Carbogen breathing did not have a dramatic effect; the T/
M ratio falling only slightly to 1.2±0.2 (p<0.05). These data
confirmed a previous set of experiments where a significant
increase in the T/M ratio of [18F]EF3 was observed under
similar experimental conditions (2.8±0.3 under ambient air
versus 4.8±0.6 under 10% O2; p<0.01) [2]. Similarly, in the
same individual tumours, EF5 FI increased from 0.4±0.9
(mean±sem) under ambient air conditions to 3.2±1.3 under
10% O2 breathing (p<0.05). Under carbogen breathing,
mean FI did not vary significantly (0.7±0.4, p=NS) (Fig. 2).
This absence of difference between ambient air and

carbogen can be explained by the rather low sensitivity of
the camera coupled to the fluorescent microscope. Con-
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Fig. 2. Correlation between the FI of EF5 adducts and the T/M ratio
of [18F]EF3 on an individual tumour basis (r2=0.57; p<0.01).
Symbols represent MCa-4 (◆), FSA (○), FSA-II (■), Sa-NH (●) and
NFSA (△) tumours under 21%O2, FSA-II (+) under carbogen
breathing, and MCa-4 (◇) and FSA-II (□) under 10% O2 breathing

Table 1. [18 F]EF3 uptake at 220 min after injection in the presence
or absence of EF5 (mean percentage of injected dose per gram of
tissue ±SD, n=9−20)

Muscle Tumours

[18 F]EF3 co-injected with EF5 0.34±0.12 0.81±0.31
[18 F]EF3 alone 0.32±0.14 1.00±0.75
Student’s t test NS NS

Fig. 3. Coronal view of a 10-mm-diameter FSA-II tumour-bearing
mouse sacrificed at 220 min after co-injection of [18F]EF3 and EF5.
From left to right, coronal frozen section through the mid-abdomen
and the tumour implanted in the right leg, autoradiography of the
same section, and close-up views of the tumour (top: autoradiog-
raphy; middle: EF5 immunofluorescence; bottom: haematoxylin and
eosin staining on an 8-μm adjacent section). The radioactive and the
immunofluorescent signal were quantitated on the upper and lower
halves of the section (yellow ROIs). On autoradiography, the
positive hypoxic area was calculated at 35% and 65% for the upper
half and the lower half, respectively. On the IF section, correspond-
ing values reached 34% and 64%, respectively
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versely, 10% O2 breathing did not have a significant effect
on an intrinsically more hypoxic tumour such asMCa-4: the
TMR increased only from 3.5±0.7 (ambient air) to 3.9±0.6
(10% O2) (p=NS). Surprisingly, under similar experimental
conditions, EF5 FI increased from 1.9±0.7 (ambient air) to
6.5±0.8 (10% O2) (p<0.0001).

We do not have a clear explanation for the difference
between the two assays in the MCa-4 tumour type. In
preliminary experiments it was observed that the hypoxic
conditions (10% O2) modified the renal excretion of the
unbound [18F]EF3 in both FSA-II and MCa-4 tumour-
bearing mice, in turn increasing the background radioac-
tivity throughout the body (unpublished data). This
observation may explain the dismal increase in tumour-
to-muscle ratio in MCa-4-bearing mice under 10% O2

breathing. Such a phenomenon did not occur with the
immunofluorescence assay, where the possible increase in
the background level of unbound marker has no influence
because of the extensive rinsing of the sections. Whatever
the explanation, this finding illustrates the difficulty of
using experimental models and settings departing from
physiological conditions.

Within the framework of the preclinical validation of
[18F]EF3, an important issue is how this tracer compares
with other labelled hypoxic tracers, the most widely used
being [18F]FMISO [9]. It is beyond the scope of this study
to extensively discuss the merits of the various labelled
hypoxic tracers. Comprehensive comparison between [18F]
EF3 and [18F]FMISO has been recently performed in a
mouse tumour model under various experimental condi-
tions. Data will be reported elsewhere, but it appeared that
although the two tracers were able to quantify tumour
hypoxia, [18F]EF3 was more specific for hypoxia than
[18F]FMISO. A possible explanation was the non-hypoxia-
related metabolism of the latter tracer.

In conclusion, the present experiments confirm our
previous data and validate the use of [18F]EF3 to detect
tumour hypoxia. Despite intrinsic lower signal-to-back-
ground ratios compared with immunofluorescence of EF5
adducts, the use of [18F]EF3 with a PET camera has the
advantage of being a non-invasive, repeatable procedure
that assesses the whole tumour. In addition, it allows
registration with other imaging modalities or other PET
tracers assessing various aspects of the tumour microen-
vironment. Based on these encouraging results, a phase I
study with [18F]EF3 has been launched in patients with
head and neck squamous cell carcinoma, and another study

comparing [18F]EF3, [18F]FMISO and pimonidazole in
patients is in preparation.

Acknowledgements. This work was supported by research grants
from the “Fonds de la Recherche Scientifique Médicale” (grants #
3.4571.95, 3.4610.99 and 3.4560.00) of Belgium and by grants from
the “Fonds Joseph Maisin”, Brussels, Belgium.
The authors wish to thank C. Koch (Radiation Oncology Dept.,

School of Medicine, University of Pennsylvania, Philadelphia, USA)
and the US National Cancer Institute for providing EF5 and antibody
free of charge.

References

1. Hockel M, Vaupel P. Tumor hypoxia: definitions and current
clinical, biologic, and molecular aspects. J Natl Cancer Inst
2001;93:266–276

2. Mahy P, De Bast M, Levêque P, Gillart J, Labar D, Marchand
J, Grégoire V. Preclinical validation of the hypoxic tracer 2-(2-
Nitroimidazol-1-yl)-N-(3,3,3-[18F]trifluoropropyl)-acetamide,
[18F]EF3. Eur J Nuc Med Mol Imaging 2004;31:1263–1272

3. Koch CJ. Measurement of absolute oxygen levels in cells and
tissues using oxygen sensors and 2-nitroimidazole EF5.
Methods Enzymol 2002;352:3–31

4. Mahy P, De Bast M, Gallez B, Gueulette J, Koch CJ, Scalliet P,
Grégoire V. In vivo colocalisation of 2-nitroimidazole EF5
fluorescence intensity and electron paramagnetic resonance
oximetry in mouse tumors. Radiother Oncol 2003;67:53–61

5. Josse O, Labar D, Georges B, Grégoire V, Marchand-Brynaert
J. Synthesis of [18F]-labeled EF3 [2-(2-nitroimidazol-1-yl)-N-
(3,3,3-trifluoropropyl)-acetamide], a marker for PET detection
of hypoxia. Bioorg Med Chem 2001;9:665–675

6. Milas L, Hunter N, Mason K, Withers HR. Immunological
resistance to pulmonary metastases in C3Hf/Bu mice bearing
syngeneic fibrosarcoma of different sizes. Cancer Res 1974;
34:61–71

7. Evans SM, Joiner B, Jenkins WT, Laughlin KM, Lord EM,
Koch CJ. Identification of hypoxia in cells and tissues of
epigastric 9L rat glioma using EF5 [2-(2-nitro-1H-imidazol-
1yl)-N-(2,2,3,3,3-pentafluoropropyl)acetamide]. Br J Cancer
1995;72:875–882

8. Mahy P, Reychler H, Gueulette J, Scalliet P, Grégoire V.
Immunofluorescence analysis of hypoxia in squamous cell
carcinoma and fibrosarcoma murine tumors using a pentafluori-
nated nitroimidazole compound (EF5). J Cranio-Maxillofac
Surg 1998;26:111

9. Rasey JS, Grunbaum Z, Magee S, Nelson NJ, Olive PL,
Durand RE, Krohn KA. Characterization of radiolabeled
fluoromisonidazole as a probe for hypoxic cells. Radiat Res
1987;111:292–304

556

European Journal of Nuclear Medicine and Molecular Imaging Vol. 33, No. 5, May 2006


	Detection of tumour hypoxia: comparison between EF5 adducts and [18F]EF3 uptake on an individual mouse tumour basis
	Abstract
	Introduction
	Materials and methods
	Drugs and antibody
	Animal and tumour model
	Experimental design
	[18F]EF3 assay
	EF5 binding assay
	Autoradiography
	Statistical analysis

	Results and discussion
	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


