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The surface doses to patients during chest, abdomen
and pelvis radiography were measured over a period of 3
years, during which time computed radiography (CR)
and digital radiography (DR) systems were introduced to
replace filmYscreen systems. For filmYscreen and CR the
surface doses were measured with thermoluminescent
dosimeters. For DR the surface doses were calculated
from the doseYarea product (DAP) meter readings.
Measurements were made for each type of examination
and detector type on 10 average-size patients. Measure-
ments were made immediately after the new systems
were introduced, and subsequently as adjustments were
made to optimize dose and image quality. Published
diagnostic reference levels were used as target values in
this optimization. Initially, CR doses were the same as or
higher than for filmYscreen, and the doses were lower
for DR compared to filmYscreen. Subsequent clinical
experience with the systems led to changes in the
technique used for chest examinations both for CR and
for DR. For CR, it was possible to change the algorithm
and decrease the dose to one quarter of the initial value
with acceptable image quality. For DR, it was decided to
reduce noise by increasing the dose by a factor of two.
No changes were made to abdomen or pelvic imaging
techniques for either CR or DR. The final patient surface
doses using CR were similar to published diagnostic
reference doses; for DR, all patient doses were less than
published reference levels.
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INTRODUCTION

In developed countries, medical diagnosis

results in the largest exposure to ionizing radiation

from man-made sources.1 This has led to concern

from international and national bodies over the

dose to patients2,3 and to legislation regarding

patient dose, at least in some countries.4,5

Many medical facilities are replacing screenY
film radiography with filmless radiography, i.e.,

computed radiography (CR) or digital radiography

(DR). Unlike filmYscreen systems, both CR and DR

have a large dynamic range, so it is relatively easy

to unknowingly overexpose the patient. It is there-

fore important to check that patient doses do not in-

crease during the transition to digital systems. In this

work, we decided to use direct patient dose mea-

surements because of our previous experience6

and because of the large amount of patient dose in-

formation available from many surveys using this

approach.7

This study was undertaken to compare the

patient x-ray exposures that arise from common

medical imaging procedures when using screenY
film radiography, computed radiography, and

digital radiography. The study consisted of mea-

surement of the exposures [entrance surface air

kerma (ESAK)] received by a reference group of

patients for common radiographic procedures—

chest PA (chest x-ray, posteriorYanterior), chest

LAT (chest x-ray, lateral), abdomen AP (abdomen
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x-ray, anteriorYposterior), and pelvis AP (pelvis x-

ray, anteriorYposterior)—using screenYfilm radi-

ography, CR, or DR.

This report presents the results of the compara-

tive study of the ESAKs obtained with CR, DR, and

conventional (screenYfilm) radiography. It also

shows how these ESAKs compare with various

published diagnostic reference levels for these

types of examinations. The study shows how coop-

eration between the radiologist, technologist, phys-

icist, and the imaging companies can ensure that

good images can be achieved at reasonable doses.

METHODS

One hundred ten patients referred for clinically indicated

routine exams (chest PA, chest LAT, abdomen AP, and pelvis

AP) at our hospital were entered into the study. Patients were

selected only on the basis of patient weight (70 T 10 kg).

Recruitment into each exam category stopped once 10 subjects

were found. Ethics approval was obtained from the local

university hospital research ethics board.

For filmYscreen and CR exams the patient entrance dose

was estimated using thermoluminescent dosimeters (TLDs) for

four types of examination: chest PA, chest LAT, abdomen AP,

and pelvis AP. For DR the dose was estimated from the

doseYarea product meter built into the collimator of the DR

equipment for three types of examination: chest PA, abdomen

AP and pelvis AP.7

The filmYscreen system used for chest imaging had a speed

of 300 (Kodax Insight); for all other imaging 400-speed film

was used (Dupont Cronex 10TL). The CR system used was the

FCR XG-1 reader with STVI phosphor plates from the Fuji

Corporation. Two x-ray units of the same manufacturer and

model were used for all the film and CR measurements

(Toshiba TOSRAD). The DR system was a Philips Diagnost

DR. The x-ray units were calibrated every 6 months during the

trial. Measurements were taken over a 30-month period as film

was phased out and CR and DR introduced.

FilmYScreen and CR

Thermoluminescent dosimeters in the form of lithium

fluoride chips were sealed in plastic sachets (five TLDs per

sachet). For each measurement, the dosimeter sachet was taped

to the surface of the patient in the center of the x-ray light field

and was not visible on the radiograph. The entrance skin

exposures (ESEs) measured from the TLDs, calibrated in

millirads (free-in-air), were converted to ESAK (in milligrays)

by multiplying the ESE value by 0.00876.

DR

The study was performed in a similar fashion to that for CR,

except that the built-in doseYarea product meter reading was

recorded after the exposure of each patient. This air kerma

reading in decigray square centimeters was converted to ESAK

by dividing by the field size at the patient, and multiplying by

the backscatter factor for the patient field size and tube poten-

tial (kVp) of the exposure.

Film Viewing

Films were viewed using a standard film alternator with a

luminance of 1500 cd/m2.

PACS

All CR and DR images were reported by radiologists on

high-contrast, high-brightness CRT displays (Dome MD2P 10-

bit video card, Siemens SMM) on a standard PACS system

(Agfa Impax version 4.1). All displays had a contrast ratio of at

least 200 and brightness of at least 250 cd/m2 and the gray

scale was calibrated to DICOM part 3.14. All examinations

were of diagnostic quality.

Optimization

The optimization process for chest exams involved a change

in the algorithm of the CR system and a reduction in patient

dose. For DR, the noise was reduced by increasing the dose to

the patient.

Effective Doses

Effective doses were estimated by using the ESAK to ef-

fective dose conversion coefficients published by Hart et al.8—

120 kVp chest AP, 0.163 mSv/mGy; 120 kVp chest LAT,

0.103 mSv/mGy; 75 kVp abdomen AP, 0.127 mSv/mGy, and

75 kVp pelvis AP, 0.157 mSv/mGy.

Statistics

ANOVA and the two-tailed t test were used to determine if

the differences in patient dose and tube currents were

statistically significant.

RESULTS

Comparison of Patient Doses Using
FilmYScreen, CR, and DR

The average surface air kerma doses received

by patients during the examinations are summa-

rized in Table 1.

For chest PA, the differences in average patient

doses were very significantly different ( p G
0.0001) as shown by ANOVA. CR doses were

very much higher than either filmYscreen ( p G
0.01) or DR ( p G 0.01). The patient dose from
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chest PA using CR was five times higher than that

from filmYscreen radiography. However, the chest

PA patient dose from filmYscreen was not signif-

icantly different from DR, as shown by the Tukey

HSD post hoc test.

For chest LAT, CR doses were also significant-

ly higher than filmYscreen ( p G 0.0001). The

mean surface dose with CR was three times that of

filmYscreen.

For abdomen AP, ANOVA showed significant

difference in the average patient doses for filmY
screen, CR, and DR ( p = 0.003). This was due to

the much lower doses observed with DR compared

to filmYscreen ( p G 0.05) or to CR ( p G 0.01).

No statistically significant difference was ob-

served in the means of the three imaging technol-

ogies for pelvis AP.

Effect of Technique Factors Used for
FilmYScreen, CR, and DR

Slightly higher kVp (about 5% higher) was

used with CR compared with filmYscreen for both

chest PA and chest LAT. For DR, the kVp applied

is slightly higher than for both filmYscreen and

CR for all examinations studied (Table 2).

In general, the tube current (mAs) values used

for DR were the lowest for all three examinations,

similar for filmYscreen and CR for abdomen AP

and pelvis AP, but much higher for CR than

filmYscreen for chest examinations. ANOVA

showed that the differences are significant for

chest PA ( p G 0.0001). Tukey HSD attributed this

difference to the higher mAs used for CR than for

filmYscreen ( p G 0.01) or DR ( p G 0.01); the

difference in the mAs between filmYscreen and

DR were not significant. The relatively higher the

tube current (mAs) used with CR for chest x-ray is

associated with the increase in ESAK observed.

The difference in average mAs applied for chest

PA and chest LAT between film screen and CR

are somewhat proportional to the differences in

dose from these examinations.

For abdomen AP, the mean mAs used for the

three radiographic systems were significantly dif-

ferent (ANOVA, p = 0.00026). Tukey HSD showed

that this was due to the significant difference in DR

mAs compared to filmYscreen ( p G 0.01) and CR

( p G 0.01), but the mAs difference between filmY
screen and CR was not significantly different. This

is consistent with the finding that for abdomen AP,

patient doses obtained with filmYscreen and CR are

also not significantly different.

For pelvis AP, no significant difference was

observed in the mAs used for filmYscreen, CR or

DR. This is again consistent with statistical

analysis of the data of patient doses for pelvis

AP and a good indication that mAs is a determin-

ing factor in resultant patient doses.

Optimization of Patient Dose

Table 3 presents a summary of the initial

average patient doses for the three types of exami-

nations using filmYscreen, CR, and DR systems.

The radiologists in our department found the

diagnostic quality of the abdomen and pelvis

exams with both CR and DR to be similar to

filmYscreen. Therefore, no changes were made to

Table 1. Comparison of patient doses for filmYscreen

radiography, CR, and DR

Examination

Average ESAK (mGy)

FilmYscreen CR DR

Chest PA 0.20 T 0.07 1.02 T 0.63 0.07 T 0.02

Chest LAT 1.08 T 0.48 3.21 T 1.16 Y

Abdomen AP 5.39 T 2.91 5.24 T 3.03 1.75 T 0.56

Pelvis AP 3.30 T 1.70 4.78 T 2.85 1.68 T 0.65

Table 2. Technique factors used for filmYscreen, CR, and DR

Examination

kVp Average mAs

FS CR DR FS CR DR

Chest PA 115 121 125 3.0 T 1.2 8.7 T 4.8 1.35 T 0.23

Chest LAT 115 121 Y 14.7 T 6.3 27.1 T 8.5 Y

Abdomen AP 75 75 81 43.1 T 24.0 33.0 T 16.5 10.77 T 2.31

Pelvis AP 75 75 77 37.3 T 41.0 21.8 T 12.2 10.17 T 4.49
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the protocols used for the abdomen or pelvis

exams. Radiologists also liked the CR chest

exams, although the dose was high. Radiologists

found the DR chest exams too noisy. Both of these

problems were addressed.

Table 4 summarizes the techniques used specif-

ically for chest PA exams and the measured doses.

The last column shows the reference surface dose

suggested by the European Commission.5

For chest PA using CR, the surface dose is five

times the surface dose previously measured using

the filmYscreen system and more than three times

the European reference level. Apart from kVp,

which was mentioned previously, the photocell

use and density were different for the three

modalities.

To further investigate the role of the photocell

and density controls, an anthropomorphic phan-

tom (Rando Phantom, Alderson Laboratories) was

used to take CR radiographs. The results are

summarized in Table 5.

The S number shown in column 5 is the way the

CR manufacturer indicates the relative speed of

the cassette. It is calculated by dividing 200 by the

cassette surface exposure in mR. For the anthro-

pomorphic phantom the mAs is slightly lower

than the average mAs used for patients patients,

but only the relative values are of concern here.

By reducing the density control to zero the patient

surface dose is halved. By reverting to the lung

field photocells only, as was used for filmYscreen,

the dose can be reduced to 24%.

To actually implement this dose reduction in the

hospital, various chest CR algorithms were applied

to the same raw data for a typical image taken using

only the two outer lung AEC photocells. The

radiologists were asked to select their preferred

reconstructed image. An evaluation was made,

comparing the chest radiographs on 12 patients

who had had a previous radiograph within 3 weeks

using the higher dose setting with a subsequent

radiograph using the lower dose and smoother

algorithm. The two lung fields were used with no

density correction reducing the dose to 24% or

approximately 0.25 mGy (1.02 � 0.24). Two

radiologists blinded to the dose information simul-

taneously viewed the two chest PA radiographs of

the same patient obtained within 3 weeks and chose

the best quality image. They specifically were

directed to assess the visualization of peripheral

vessels, minor fissures, and retrocardiac structures.

In 60% of the cases, the lower-dose image with the

new algorithm was preferred. This lower-dose

technique was subsequently adopted as the routine

technique for chest radiography using CR.

Using DR, the surface doses were found to be

less than one quarter of the EC reference dose. As

the radiologists became adjusted to the digital

techniques, it was decided to reduce the noise in

the DR images. This was achieved by doubling

the dose (halving the set speed on the system) and

by using a slightly higher smoothing algorithm.

The final patient dose was about half the reference

dose. The final doses are shown in Table 6.

Table 4. Chest PA: measured doses and AEC settings

Type kVp AEC cells Density mAs

Surface air

kermaa (mGy)

EC reference

dose (mGy)5

Film 115 Lung fields 0 3.0 0.2 0.3

CR 121 Center +2 8.7 1.02 0.3

DR 125 All 3 0 1.1 0.07 0.3

aIncludes backscatter.

Table 3. Summary of initial patient doses after change to CR

and DR

Exam/Projection

Average ESAK (mGy)

ScreenYfilm CR DR

Chest PA 0.20 1.02 0.07

Abdomen AP supine 5.24 5.39 1.86

Pelvis AP 3.30 4.78 1.68

Table 5. Rando phantom chest tests for CR dose reduction

kVp

Phototimer

cells Density mAs CR S No.

Relative surface

dose

121 Center +2 7.45 179 1

121 Center 0 3.6 333 0.48

121 2 Outer +2 2.59 565 0.35

121 2 Outer 0 1.82 836 0.24

Table 6. Summary of final patient doses after optimization

Exam/Projection

Final average patient surface dose (mGy)

ScreenYfilm CR DR

Chest PA 0.20 0.24 0.14

Abdomen AP supine 5.24 5.39 1.86

Pelvis AP 3.30 4.78 1.68
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Patient Effective Doses

Using the conversion coefficients of Hart et al,8

Table 7 shows the effective doses corresponding

to the mean surface doses measured.

DISCUSSION

The need to optimize protection of patients

without compromising the clinical value associat-

ed with the exposure was espoused in ICRP

Report 60.9 Hitherto, the philosophy had always

been that the clinical benefit of the diagnostic

procedure to the patient outweighed the associated

radiation risk, and, thus, the practice was clearly

justified. Although this philosophy still holds true,

there is now emphasis on optimization of protec-

tion of the patient, not within the concept of a

restrictive dose limit, but within the concept of a

reference level of exposure, to allow an appropri-

ate degree of flexibility. ICRP Report 732 intro-

duced the term Bdiagnostic reference level^ or

DRL, which is a form of investigational level. It

can serve as a quality assurance tool for diagnostic

radiology to provide a trigger for local review if

consistently exceeded. Different organizations

have recommended some form of DRLs for the

common types of diagnostic examinations includ-

ed in this study (Table 8).5,7,10Y13 Note, however,

that these reference levels are, in general, based

on experience with screenYfilm radiography.

Before changing to filmless radiography, pa-

tient doses from screenYfilm radiography were all

below the reference levels recommended by

advisory bodies. This was not the case after the

introduction of CR. The initial doses received by

patients undergoing chest PA or chest LAT were

significantly higher with CR than with screenYfilm

radiography. For chest PA, the CR doses were five

times higher, whereas for chest LAT, three times

higher than screenYfilm doses. The reason for this

difference was the change of the phototimer cells

used to terminate the exposure and the increase in

the AEC density control. With filmYscreen sys-

tems the lung field photocells were used; with CR

the center (mediastinum) cell was used plus an

increase in density of +2. This was done because

of dissatisfaction with the chest images taken with

the same parameters as filmYscreen. We feel this

was mainly due to the continued printing of film

from CR examinations before the PACS system

was able to distribute the images throughout the

facility. It was also partly due to the comfort level

of radiologists with the new digital images.

Patient doses for abdomen AP or pelvis AP, at

about 5 mGy, were below the reference levels of 10

mGy recommended by most advisory bodies and

similar to the recent recommendations of the

National Radiological Protection Board (NRPB).10

There was no statistically significant difference

between CR and screenYfilm radiography for

abdomen AP and pelvis AP examinations. In the

case of abdomen and pelvis studies, there was also

no change to the photocells used for radiography.

Using DR, the surface doses were found to be

less than one quarter of the European-Commis-

sion-recommended DRLs; using CR, the surface

dose was three times the DRL. As the radiologists

became adjusted to the digital techniques, it was

decided to reduce the noise in the DR images.

This was achieved by doubling the dose (halving

the set speed on the system) and by using a

slightly higher smoothing algorithm. The final

patient surface dose was about 0.7 of the lowest

reference value shown in Table 8.

Caution is necessary if phantoms alone are used

as the basis for patient dose comparisons. For

example, had the chest radiography measurements

only been estimated with a phantom such as the

NEXT chest phantom,14,15 the patient doses

measured for CR would have been underestimated

by 65%. This is because the NEXT chest phantom

is of uniform attenuation (it has no mediastinum),

Table 7. Final mean patient effective dose

Exam/Projection

Patient effective dose (mSv)

ScreenYfilm CR DR

Chest PA 0.033 0.039 0.023

Abdomen AP 0.67 0.68 0.24

Pelvis AP 0.52 0.75 0.26

Table 8. Reference levels (in milligrays) recommended by

various advisory groups

Examination IAEA12 EC5 IPEM7 NRPB10 AAPM13a

Chest PA 0.4 0.3 0.3 0.2 0.25

Chest LAT 1.5 1.5 1.5 1 1.5

Abdomen AP 10 10 6 4.5

Pelvis AP 10 10 10 4

aAll include backscatter except the AAPM values.
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and any change in the use of the AEC photocells

would have had no effect on the measured dose

using the phantom. In this work, the error would be

the difference between the dose measured using the

center photocell (over the mediastinum) and the

dose measured using the outer photocells, given by

rows 1 and 3 in Table 7 or [(1.00 j 0.35)/1.00] �
100 = 65%. On the other hand, the NEXT abdomen

phantom would have given a better comparison, as

the phantom is more anthropomorphic.

To provide clinical justification for dose reduc-

tion we employed the expert opinion of two sub-

specialty trained chest radiologists with a range of

clinical experience [7 years (PD), 20 years (JRM)].

Because the relationship between radiation dose

level and diagnostic performance is extremely dif-

ficult to quantify, we used subjective image quality

based on observer experience and preference as a

surrogate measure. We acknowledge that further

dose reduction may be possible with a more rig-

orous measure of diagnostic image performance.

ACKNOWLEDGMENTS

This study was undertaken jointly by the Department of

Radiology of Vancouver General Hospital and the Radiation

Protection Services of the Centre for Disease Control of British

Columbia. We would like to thank David Morley for the pro-

vision and measurement of the TLDs and the radiology staff of

Vancouver Hospital who helped in data collection.

REFERENCES

1. United Nations Scientific Committee on the Effects of

Ionizing RadiationSources and Effects of Ionizing Radiation.

New York: United Nations, 2000

2. International Commission on Radiological Protection

(ICRP): Radiological Protection and Safety in Medicine. ICRP

Publication 73. Annals of the ICRP 26, No. 2. Oxford:

Pergamon Press, 1996

3. International Atomic Energy Agency (IAEA): Interna-

tional action plan for the radiological protection of patients:

Report by the Director General. IAEA, Vienna, 2002, GOV/

2002/36-GC(46)/12

4. European Commission: On health protection of individ-

uals against the dangers of ionising radiation in relation to

medical exposure. Council Directive 97/43/Euratom. Off J Eur

Communities L Legis 180:22Y27, 1997

5. European Commission: Guidance on Diagnostic Refer-

ence Levels for Medical Exposures. Radiation Protection 109.

Luxembourg: Office for Official Publications of the European

Communities, 1999

6. Aldrich JE, Andrews JW: Measurement of x-ray expo-

sures using mailed thermoluminescent dosimeters. Can Assoc

Radiol J 32:202Y205, 1981

7. National Radiological Protection Board (NRPB): Na-

tional Protocol for Patient Dose Measurements in Diagnostic

Radiology. Didcot, Oxford: Chilton, 1992

8. Hart D, Jones DG, Wall BF: Estimation of Effective

Dose in Diagnostic Radiology from Entrance Surface Dose and

Dose-Area Product Measurements. NRPB Report R262. Did-

cot, Oxford: Chilton, 1994

9. International Commission on Radiological Protection

(ICRP): 1990 Recommendations of the International Commis-

sion on Radiological Protection. ICRP Publication 60. Ann

ICRP 21, No. 1Y3. Oxford: Pergamon Press, 1991

10. Hart D, Hillier MC, Wall BF: Doses to Patients from

Medical X-Ray Examinations in the UK 2000 Review.

National Radiological Protection Board Publication NRPB-

W14. Didcot, Oxford: Chilton, June 2002

11. ICRP: Diagnostic reference levels in medical imaging:

review and additional advice. http://www.icrp.org/educational_

area.htm, 2001

12. International Atomic Energy Agency (IAEA): Optim-

ization of the Radiological Protection of Patients Undergoing

Radiography, Fluoroscopy and Computed Tomography. IAEA-

TECDOC-1423. Vienna: IAEA, 2004

13. Gray JE, Archer BR, Butler PF, et al.: Reference values

for diagnostic radiology: application and impact. Radiology

235:354Y358, 2005

14. Conway BJ, Butler PF, Duff JE, et al.: Beam quality

independent attenuation phantom for estimating patient expo-

sure from x-ray automatic exposure controlled chest examina-

tions. Med Phys 11:827Y832, 1984

15. Sulieman OH, Stern SH, Spelic DC: Patient dosimetry

activities in the US: the nationwide evaluation of x-ray trends and

tissue dose handbooks. Appl Radiat Isotopes 247:249Y259, 1999

OPTIMIZATION OF DOSE AND IMAGE QUALITY FOR COMPUTED RADIOGRAPHY AND DIGITAL RADIOGRAPHY 131



<<
  /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 1.4
  /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


