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Abstract  Natural pyrethrum and its synthetic analogues are among the most widely used insecticides in medical, 
veterinary and agricultural use. Low application rates, rapid knock-down and kill, range of duration of activity and 
good mammalian safety profile make them an active of choice in most domestic applications. The threat to continued 
use of these compounds is that of resistance in target organisms. To overcome resistance it is common to add a 
synergist, such as piperonyl butoxide. In this study we report the potential synergistic effects of a botanical substance 
derived from dill seed oil (Anethum sowa), which has been proven to enhance the biocidal activity of pyrethrins and 
overcome kdr-type resistance in malaria vector mosquitoes. With an optimal ratio of 1:3.6 pyrethrum to dill seed oil, 
and an enhanced biocidal activity against medically important urban pest species including Periplaneta americana 
(L.), Musca domestica (L.) and a pyrethroid-resistant strain of the Asian urban malaria vector Anopheles stephensi 
(Liston), we consider this combination may be suitable in a wide range of pest control situations.
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INTRODUCTION
In recent years there has been a renewed interest in the identification & development of naturally sourced, 
plant-based biocidal actives. A combination of factors, including rapid and widespread development of 
resistance to existing compounds, a slowdown in the number of new synthetic actives being registered and 
consumer moves towards perceived “green” alternatives have all contributed to this botanical interest. Whilst 
there are many naturally derived biocides relatively few have made the transition from lab to commercial use.  
Reasons for this include low efficacy at convenient application doses, difficulties in quality control at source 
and suboptimal physical characteristics such as residual activity, toxicity and stability in formulation. The 
multiple modes of action of many natural substances, whilst an advantage in terms of reducing likelihood 
of developing resistance, also makes such compounds more difficult to register with regulatory authorities 
(Isman, 2006). One means to overcome such inherent problems could be to investigate their synergistic 
properties in combination with existing actives rather than as stand-alone products. It would seem pragmatic 
to design such mixtures specifically to enhance key characteristics or overcome weaknesses in one or other 
compound. In the present study we are seeking ways to overcome issues of resistance to pyrethroids in some 
urban pest target species whilst improving knockdown speed of an otherwise useful botanical biocide. The 
natural substance investigated here, dill seed oil (Anethum sowa), has proven to exhibit some insecticidal 
activity against a wide range of insect pests including mosquitoes, houseflies and cockroaches, although 
speed of action is relatively slow. Studies previously undertaken on dill seed oil (DSO) and pyrethrin mixtures 
by CEM Analytical Services (CEMAS, 2006) in the UK demonstrate a clear synergistic effect between these 
substances when screened against the cereal aphid, Rhopalosiphum padi (L.), with an optimal ratio of 1:3.6 
pyrethrin: DSO when applied to barley plants under controlled experimental conditions (Fig. 1).

Should a similar combination of DSO and a pyrethroid provide a formulation effective against resistant 
insects yet retain a rapid knock-down it may provide a useful product against a range of urban domestic 
pests.
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MATERIALS AND METHODS
The following insect colonies were used in this study. All species / strains are maintained and tested under 
optimal conditions of 24ºC ± 2ºC, 80% RH and 12:12h photoperiod.
Anopheles stephensi “DUB-APR” Pyrethroid resistant strain from Dubai. Periplaneta americana 
standard insecticide susceptible strain in permanent culture at London School of Hygiene and 
Tropical Medicine. Musca domestica standard insecticide susceptible strain.

A proprietary formulation of DSO (A. sowa) referred to as LB002 and a sample of pyrethrin (50%) 
were supplied by Livie Biosciences, UK. Pyrethrin was used at 1% working dilution and DSO at 3.6%. 
The experimental mixture was used at the optimal synergist ratio of 1:3.6 pyrethrin to DSO. All working 
dilutions were aqueous emulsions.

Topical exposure of all insects was via direct aerosol generation using a Potter Tower laboratory 
insecticide sprayer (Burkard Manufacturing Ltd, Rickmansworth, UK) at 5.0 psi with a working volume of 
0.5 ml of each formulation tested. 

Test samples were sprayed through the Potter Tower directly onto the insects held in 9 cm diameter 
disposable white plastic pots with wide mesh netting covers. After exposure insects were transferred to 
clean pots and knockdown was recorded at 10 minutes and final mortality recorded after 24 hours in optimal 
conditions with a glucose meal source available. A minimum of 6 replicates on batches of 10 (cockroaches 
and flies) or 20 (mosquitoes) individuals was conducted for each test sample along with a corresponding 
negative control using 10% ethanol in water.  

RESULTS AND DISCUSSION
Results in Table 1 indicate primary objectives of combining DSO and pyrethrin were met. In all species there 
was an observed increase in rapid knockdown in the mixture compared to DSO alone, and the mortality 
recorded in the resistant An. stephensi was much higher than with pyrethrin alone. The rapid knockdown 
of this mixture for household pests like cockroaches and houseflies means it would be more acceptable in 
a commercial flying and crawling insect products. As An. stephensi is the most important urban malaria 
vector in many parts of Asia,  particularly in Indian towns and cities (Sharma, 1999), the combination 
of DSO and pyrethroids is likely to offer new hope in the control of this medically important vector in 
areas where pyrethroid resistance is appearing. We conclude that there is potential for the use of DSO as a 
synergist for pyrethroids and that the concept of formulating botanical compounds with synthetic actives 
may prove beneficial in the control of urban insect pests. 
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 Figure 1. Synergistic Effects Between Pyrethrin and Dill Seed Oil at 1000 g product/ha on the cereal 
aphid. (CEMAS, 2006).
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Table 1. Ten minute knockdown and 24 hour mortality (percentage) for each test sample evaluated against 
houseflies, cockroaches and pyreyhroid resistant mosquitoes.

10 minute
knockdown

24 hour
mortality

Sample
Periplaneta
americana

Musca
domestica

Anopheles
stephensi

Periplaneta
americana

Musca
domestica

Anopheles
stephensi

Pyrethrin 72 % 82 % 12 % 88 % 100 % 22 %

DSO 0 % 2 % 10 % 45 % 60 % 65 %

DSO +
Pyrethrin

77 % 90 % 33 % 88 % 100 % 100 %

REFERENCES CITED
CEMAS 2006. Final report to investigate any synergistic effects that may exist between pyrethrins and dill 

seed oil. CEMR-3156. 1-19.
Isman, M.B. 2006. Botanical insecticides, deterrents, and repellents in modern agriculture and an 

increasingly regulated world. Annu. Rev. Entomol. 51: 45-66.
Sharma, V.P. 1999. Current scenario of malaria in India. Parassitologia. 41: 349-353.



Fejléc238



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /AllegroBT-Regular
    /AmerTypewriterITCbyBT-Medium
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArnoPro-Bold
    /ArnoPro-BoldCaption
    /ArnoPro-BoldDisplay
    /ArnoPro-BoldItalic
    /ArnoPro-BoldItalicCaption
    /ArnoPro-BoldItalicDisplay
    /ArnoPro-BoldItalicSmText
    /ArnoPro-BoldItalicSubhead
    /ArnoPro-BoldSmText
    /ArnoPro-BoldSubhead
    /ArnoPro-Caption
    /ArnoPro-Display
    /ArnoPro-Italic
    /ArnoPro-ItalicCaption
    /ArnoPro-ItalicDisplay
    /ArnoPro-ItalicSmText
    /ArnoPro-ItalicSubhead
    /ArnoPro-LightDisplay
    /ArnoPro-LightItalicDisplay
    /ArnoPro-Regular
    /ArnoPro-Smbd
    /ArnoPro-SmbdCaption
    /ArnoPro-SmbdDisplay
    /ArnoPro-SmbdItalic
    /ArnoPro-SmbdItalicCaption
    /ArnoPro-SmbdItalicDisplay
    /ArnoPro-SmbdItalicSmText
    /ArnoPro-SmbdItalicSubhead
    /ArnoPro-SmbdSmText
    /ArnoPro-SmbdSubhead
    /ArnoPro-SmText
    /ArnoPro-Subhead
    /AuroraBT-RomanCondensed
    /Avalon_Hun-Bold
    /Avalon_Hun-BoldItalic
    /Avalon_Hun-Italic
    /Avalon_Hun-Normal
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BalloonBT-Bold
    /BalloonBT-ExtraBold
    /BalloonBT-Light
    /BalloonHUBold
    /BankGothicBT-Medium
    /BaskOldFace
    /Bauhaus93
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BermudaLP-Squiggle
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BickhamScriptPro-Bold
    /BickhamScriptPro-Regular
    /BickhamScriptPro-Semibold
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookAntiquaPFL
    /BookAntiquaPFL-Bold
    /BookAntiquaPFL-BoldItalic
    /BookAntiquaPFL-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BremenBT-Bold
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /BrushScriptStd
    /CaflischScript-Bold
    /CaflischScript-Regular
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chaparral-Display
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /CharlesworthBold
    /Charter-Bold
    /ChiladaICG-Cuatro
    /ChiladaICG-Dos
    /ChiladaICG-Tres
    /ChiladaICG-Uno
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /Critter
    /CurlzMT
    /Cutout
    /DauphinPlain
    /DutchHBT-Bold
    /DutchHBT-BoldItalic
    /DutchHBT-Italic
    /DutchHBT-Roman
    /EccentricStd
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /English111VivaceBT-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Erie_Black_Hun-Bold
    /Erie_Black_Hun-Normal
    /Erie_Hun-Bold
    /Erie_Hun-Normal
    /Erie_Light_Hun-Bold
    /Erie_Light_Hun-Normal
    /EstrangeloEdessa
    /ExPonto-Regular
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FuturaBConHUBoldCondensed
    /FuturaBConHUBoldCondensedItalic
    /FuturaBkHUBook
    /FuturaBkHUBookItalic
    /FuturaBlackBT-Regular
    /FuturaBookHBT-Normal
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaCondensedHBT-Bold
    /FuturaCondensedHBT-BoldItalic
    /FuturaCondensedHBT-Normal
    /FuturaExtraBlackCondHBT-Italic
    /FuturaExtraBlackCondHBT-Normal
    /FuturaExtraBlackHBT-Italic
    /FuturaExtraBlackHBT-Normal
    /FuturaHBT-Bold
    /FuturaHBT-Medium
    /FuturaHeavyHBT-Italic
    /FuturaHeavyHBT-Normal
    /FuturaLightCondHBT-Normal
    /FuturaLightHBT-Normal
    /FuturaLtCnHUItalic
    /FuturaMdCnHUItalic
    /FuturaMedHUMedium
    /FuturaMedHUMediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /GaramondPremrPro
    /GaramondPremrPro-It
    /GaramondPremrPro-Smbd
    /GaramondPremrPro-SmbdIt
    /Gatineau
    /Gatineau-Bold
    /Gatineau-BoldItalic
    /Gatineau-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Giddyup
    /GiddyupStd
    /Gigi-Regular
    /GillSansBlack-Bold
    /GillSansBlackCondensed-Normal
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSansCE
    /GillSansCE-Bold
    /GillSansCE-BoldItalic
    /GillSansCE-Italic
    /GillSansCondensed-Bold
    /GillSansCondensed-Normal
    /GillSansLight-Normal
    /GillSansLight-NormalItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Normal
    /GillSans-NormalItalic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GreymantleMVB
    /Haettenschweiler
    /HarlowSolid
    /H-ArnoldBocklin
    /Harrington
    /H-AvantgardeBook
    /H-AvantgardeBookOblique
    /H-AvantgardeDemi
    /H-AvantgardeDemiOblique
    /H-BodoniBold
    /H-BodoniBoldItalic
    /H-BodoniItalic
    /H-BodoniNormal
    /H-BodoniPosterComp
    /H-BookmanDemi
    /H-BookmanDemiItalic
    /H-BookmanLight
    /H-BookmanLightItalic
    /H-CourierBold
    /H-CourierBoldOblique
    /H-CourierMedium
    /H-CourierOblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldItalic
    /Helvetica-Narrow-Italic
    /HelveticaNeueQS-UltraLight
    /Helvetica-Oblique
    /HelveticaQS
    /HelveticaQS-Bold
    /HelveticaQS-BoldOblique
    /HelveticaQS-Condensed
    /HelveticaQS-Condensed-Bold
    /HelveticaQS-Condensed-BoldObl
    /HelveticaQS-Condensed-Oblique
    /HelveticaQS-Light
    /HelveticaQS-LightOblique
    /HelveticaQS-Oblique
    /H-FrizQuadrata
    /H-FrizQuadrataBold
    /H-Futura
    /H-FuturaBold
    /H-FuturaBoldItalic
    /H-FuturaItalic
    /H-GaramondBold
    /H-GaramondBoldItalic
    /H-GaramondLight
    /H-GaramondLightItalic
    /H-GoudyOldStyle-Italic
    /H-GoudyOldStyle-Regular
    /H-Helvetica
    /H-HelveticaBold
    /H-HelveticaBoldItalic
    /H-HelveticaItalic
    /H-HeNarB
    /H-HeNarBOblique
    /H-HeNarNormal
    /H-HeNarOblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /H-JottBold
    /H-JottBoldItalic
    /H-JottItalic
    /H-JottMedium
    /H-KorinnaBold
    /H-KorinnaKurzivBold
    /H-KorinnaKurzivRegular
    /H-KorinnaRegular
    /H-MinisterBlack
    /H-MinisterBlack-Italic
    /H-Minister-Bold
    /H-Minister-BoldItalic
    /H-Minister-Italic
    /H-MinisterLight
    /H-MinisterLight-Italic
    /H-Minister-Normal
    /H-NcSchBItalic
    /H-NcSchBold
    /H-NcSchItalic
    /H-NcSchRoman
    /HoboStd
    /H-OptimaBold
    /H-OptimaBoldOblique
    /H-OptimaOblique
    /H-OptimaPlain
    /H-Palatino-Bold
    /H-Palatino-BoldItalic
    /H-Palatino-Italic
    /H-Palatino-Roman
    /H-ParkAvenue
    /H-PresentScript
    /H-Serifa
    /H-SerifaBlack
    /H-SerifaBold
    /H-SerifaItalic
    /H-SerifaLight
    /H-SerifaLightItalic
    /H-SouvenirDemi
    /H-SouvenirDemiItalic
    /H-SouvenirLight
    /H-SouvenirLightItalic
    /H-Stencil
    /H-TimesBold
    /H-TimesBoldItalic
    /H-TimesItalic
    /H-TimesNBoItalic
    /H-TimesNBold
    /H-TimesNItalic
    /H-TimesNRoman
    /H-TimesRoman
    /Hu-Aldine401BT-Bold
    /Hu-Aldine401BT-BoldItalic
    /Hu-Aldine401BT-Italic
    /Hu-Aldine401BT-Roman
    /Hu-Aldine721BT-Bold
    /Hu-Aldine721BT-BoldItalic
    /Hu-Aldine721BT-Italic
    /Hu-Aldine721BT-Roman
    /Hu-Aldine721LhBT
    /Hu-Aldine721LhBT-Italic
    /Hu-BankGothicLtBT
    /Hu-BellCentAddBT
    /Hu-BellCentBdListBT
    /Hu-BellCentNamNumBT
    /Hu-BellCentSubCapBT
    /Hu-BellGothicBlkBT
    /Hu-BellGothicBT-Bold
    /Hu-Brush738BT-Italic
    /Hu-BrushScriptBT-Italic
    /Hu-CataneoLtBT-Italic
    /Hu-FuturaLtBT
    /Hu-FuturaLtBT-Italic
    /Hu-FuturaLtCnBT
    /Hu-FuturaLtCnBT-Italic
    /Hu-FuturaXBlkItBT-Italic
    /Hu-GrizzlyBT-Regular
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Humanist521UltraBoldHBT-Bold
    /Hu-OrigGarmndBT-Bold
    /Hu-OrigGarmndBT-BoldItalic
    /Hu-OrigGarmndBT-Italic
    /Hu-OrigGarmndBT-Roman
    /Hu-SloganD
    /Hu-Staccato222BT-Italic
    /Hu-Staccato555BT-Italic
    /Hu-Swis721CnBT
    /Hu-Times-Bold
    /Hu-Times-BoldItalic
    /Hu-TimeScrDBol-Bold
    /Hu-TimeScrDLig
    /Hu-TimeScrDMed
    /Hu-Times-Italic
    /Hu-Times-Roman
    /Hu-UnivrstyRomanBT-Bold
    /Hu-UnivrstyRomanBT-Regular
    /Hu-Viking-Normal
    /Hu-ZapfChanBdBT-Bold
    /Hu-ZapfChanDmBT
    /Hu-ZapfChanMdBT
    /Hu-ZapfChanMdBT-Italic
    /H-Weiss
    /H-WeissBold
    /H-WeissExtra
    /H-WeissItalic
    /H-ZapChanceryMed
    /Impact
    /ImprintMT-Shadow
    /Incised-901BlackHBTBlack
    /Incised-901BoldCondensedHBTBold
    /Incised-901CompactHBTNormal
    /Incised-901HBTBoldA
    /Incised-901HBTItalic
    /Incised-901HBTNormal
    /Incised-901LightHBTLight
    /Incised-901NordHBTItalic
    /Incised-901NordHBTNormal
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /Kartika
    /Khaki-Two
    /KorinnaPFLBold
    /KorinnaPFLBoldItalic
    /KorinnaPFLItalic
    /KorinnaPFLNormal
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /LithosPro-Black
    /LithosPro-Regular
    /Lithos-Regular
    /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
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MesquiteStd
    /MicrosoftSansSerif
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Mistral
    /Modern-Regular
    /Mojo
    /MonotypeCorsiva
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MT-Extra
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackCond
    /MyriadPro-BlackCondIt
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightCond
    /MyriadPro-LightCondIt
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldCond
    /MyriadPro-SemiboldCondIt
    /MyriadPro-SemiboldIt
    /MyriadPro-SemiCn
    /Myriad-Roman
    /Myriad-Tilt
    /Nebraska_Hun-Bold
    /Nebraska_Hun-BoldItalic
    /Nebraska_Hun-Italic
    /Nebraska_Hun-Normal
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /Nueva-BoldExtended
    /Nueva-Roman
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /Nyx
    /OCRA-Alternate
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRAStd
    /OCRB10PitchBT-Regular
    /OldEnglishTextMT
    /Onyx
    /OratorStd
    /OratorStd-Slanted
    /Ouch
    /OUPArgo
    /OUPArgo-Bold
    /OUPArgo-BoldItalic
    /OUPArgo-Italic
    /OUPArgoLight
    /OUPArgoLight-Bold
    /OUPArgoLight-BoldItalic
    /OUPArgoLight-Italic
    /OUPArgoLightOS
    /OUPArgoLightOS-Bold
    /OUPArgoLightOS-BoldItalic
    /OUPArgoLightOS-Italic
    /OUPArgoLightSC
    /OUPArgoLightSC-Bold
    /OUPArgoLightSC-BoldItalic
    /OUPArgoLightSC-Italic
    /OUPArgoMedium
    /OUPArgoMedium-Italic
    /OUPArgoMediumOS
    /OUPArgoMediumOS-Italic
    /OUPArgoMediumSC
    /OUPArgoMediumSC-Italic
    /OUPArgoOS
    /OUPArgoOS-Bold
    /OUPArgoOS-BoldItalic
    /OUPArgoOS-Italic
    /OUPArgoSC
    /OUPArgoSC-Bold
    /OUPArgoSC-BoldItalic
    /OUPArgoSC-Italic
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PFL-Aachen
    /PFL-Aachen-Bold
    /PFL-Ad-Lib
    /PFL-AG-OldFaceOutline
    /PFL-Aldine-401
    /PFL-Aldine-401Bold
    /PFL-Aldine-401BoldItalic
    /PFL-Aldine-401Italic
    /PFL-Aldine-721
    /PFL-Aldine-721Bold
    /PFL-Aldine-721BoldItalic
    /PFL-Aldine-721Italic
    /PFL-Aldine-721Light
    /PFL-Aldine-721LightItalic
    /PFL-Alefbet
    /PFL-Alexei-CopperplateNormal
    /PFL-Algerian-Basic
    /PFL-Algiers-Plain
    /PFL-Allegro
    /PFL-Alternate-GothicNo.2
    /PFL-Amazone
    /PFL-Amelia
    /PFL-Americana
    /PFL-Americana-Bold
    /PFL-Americana-ExtraBold
    /PFL-Americana-Italic
    /PFL-American-Garamond
    /PFL-American-GaramondBold
    /PFL-American-GaramondBoldItalic
    /PFL-American-GaramondItalic
    /PFL-American-Text
    /PFL-American-TypewriterBold
    /PFL-American-TypewriterMedium
    /PFL-American-Uncial
    /PFL-Amerigo
    /PFL-Amerigo-Bold
    /PFL-Amerigo-BoldItalic
    /PFL-Amerigo-Italic
    /PFL-Amerigo-Medium
    /PFL-Amerigo-MediumItalic
    /PFL-Arabia
    /PFL-Architecture
    /PFL-Arial
    /PFL-Arial-Bold
    /PFL-Arial-BoldItalic
    /PFL-Arial-Italic
    /PFL-Arial-Narrow
    /PFL-Arial-NarrowBold
    /PFL-Arial-NarrowBoldItalic
    /PFL-Arial-NarrowItalic
    /PFL-Arrus
    /PFL-Arrus-Black
    /PFL-Arrus-BlackItalic
    /PFL-Arrus-Bold
    /PFL-Arrus-BoldItalic
    /PFL-Arrus-Italic
    /PFL-Arsis-Regular
    /PFL-Arsis-RegularItalic
    /PFL-Atlantic-InlineNormal
    /PFL-Aurora-BoldCondensed
    /PFL-Avant-GardeBook
    /PFL-Avant-GardeBookOblique
    /PFL-Avant-GardeMedium
    /PFL-Avant-GardeMediumOblique
    /PFL-Avant-GardeOpenNormal
    /PFL-Baker-Signet
    /PFL-Balloon-Bold
    /PFL-Balloon-ExtraBold
    /PFL-Balloon-Light
    /PFL-Bank-GothicLight
    /PFL-Bank-GothicMedium
    /PFL-Bard
    /PFL-Bauer-Bodoni
    /PFL-Bauer-BodoniBlack
    /PFL-Bauer-BodoniBlackCondensed
    /PFL-Bauer-BodoniBlackItalic
    /PFL-Bauer-BodoniBold
    /PFL-Bauer-BodoniBoldCondensed
    /PFL-Bauer-BodoniBoldItalic
    /PFL-Bauer-BodoniItalic
    /PFL-Bauer-BodoniTitling
    /PFL-Bauhaus-Bold
    /PFL-Bauhaus-Heavy
    /PFL-Bauhaus-Light
    /PFL-Bauhaus-Medium
    /PFL-Bedrock
    /PFL-Beehive
    /PFL-Belwe-Bold
    /PFL-Belwe-Condensed
    /PFL-Belwe-Light
    /PFL-Belwe-Medium
    /PFL-Benguiat-Bold
    /PFL-Benguiat-BoldItalic
    /PFL-Benguiat-Book
    /PFL-Benguiat-BookItalic
    /PFL-Benguiat-GothicBold
    /PFL-Benguiat-GothicBoldItalic
    /PFL-Benguiat-GothicBook
    /PFL-Benguiat-GothicBookItalic
    /PFL-Bernhard-BoldCondensed
    /PFL-Bernhard-Fashion
    /PFL-Bernhard-Modern
    /PFL-Bernhard-ModernBold
    /PFL-Bernhard-ModernBoldItalic
    /PFL-Bernhard-ModernItalic
    /PFL-Bernhard-Tango
    /PFL-Bible-Script
    /PFL-Binner
    /PFL-Blippo-Black
    /PFL-Bodnoff
    /PFL-Bodoni
    /PFL-Bodoni-Bold
    /PFL-Bodoni-BoldCondensed
    /PFL-Bodoni-BoldItalic
    /PFL-Bodoni-Book
    /PFL-Bodoni-BookItalic
    /PFL-Bodoni-Italic
    /PFL-Bookman-Bold
    /PFL-Bookman-BoldItalic
    /PFL-Bookman-Light
    /PFL-Bookman-LightItalic
    /PFL-Bremen-Black
    /PFL-Bremen-Bold
    /PFL-Briquet
    /PFL-Brisk
    /PFL-Britannic
    /PFL-Britannic-Bold
    /PFL-Britannic-Light
    /PFL-Broadway
    /PFL-Broadway-Engraved
    /PFL-Brochure
    /PFL-Brody
    /PFL-Brush-445
    /PFL-Brush-738
    /PFL-Brush-Script
    /PFL-Busorama-Medium
    /PFL-Buster-Normal
    /PFL-Buxom
    /PFL-Calligraphic-421
    /PFL-Calligraphic-810
    /PFL-Calligraphic-810Italic
    /PFL-Camellia
    /PFL-Cancun
    /PFL-Capelli
    /PFL-Capelli-Bold
    /PFL-Capelli-BoldItalic
    /PFL-Capelli-Italic
    /PFL-Carleton
    /PFL-Carmina-Black
    /PFL-Carmina-BlackItalic
    /PFL-Carmina-Light
    /PFL-Carmina-LightItalic
    /PFL-Carmina-Medium
    /PFL-Carmina-MediumBold
    /PFL-Carmina-MediumBoldItalic
    /PFL-Carmina-MediumItalic
    /PFL-CasablancaAntique
    /PFL-CasablancaAntique-Italic
    /PFL-Caslon-540
    /PFL-Caslon-540Italic
    /PFL-Caslon-Bold
    /PFL-Caslon-BoldItalic
    /PFL-Caslon-No.224Bold
    /PFL-Caslon-No.224BoldItalic
    /PFL-Caslon-No.224Book
    /PFL-Caslon-No.224BookItalic
    /PFL-Caslon-Openface
    /PFL-Castle-Book
    /PFL-Castle-BookBold
    /PFL-Castle-Light
    /PFL-Castle-Ultra
    /PFL-Caxton-Bold
    /PFL-Caxton-BoldItalic
    /PFL-Caxton-Book
    /PFL-Caxton-BookItalic
    /PFL-Caxton-Light
    /PFL-Caxton-LightItalic
    /PFL-Century-725BoldCondensed
    /PFL-Century-725Condensed
    /PFL-Century-Expanded
    /PFL-Century-ExpandedBold
    /PFL-Century-ExpandedBoldItalic
    /PFL-Century-ExpandedItalic
    /PFL-Century-Oldstyle
    /PFL-Century-OldstyleBold
    /PFL-Century-OldstyleItalic
    /PFL-Century-Schoolbook
    /PFL-Century-SchoolbookBold
    /PFL-Century-SchoolbookItalic
    /PFL-Charlesworth
    /PFL-Charlesworth-Bold
    /PFL-Charter
    /PFL-Charter-Black
    /PFL-Charter-BlackItalic
    /PFL-Charter-BoldItalic
    /PFL-Charter-Italic
    /PFL-Cheltenham
    /PFL-Cheltenham-Bold
    /PFL-Cheltenham-BoldCondensed
    /PFL-Cheltenham-BoldHeadline
    /PFL-Cheltenham-BoldItalic
    /PFL-Cheltenham-Book
    /PFL-Cheltenham-BookItalic
    /PFL-Cheltenham-Italic
    /PFL-Chisel
    /PFL-Circle
    /PFL-City-Bold
    /PFL-City-Light
    /PFL-City-Medium
    /PFL-Clarendon
    /PFL-Clarendon-Black
    /PFL-Clarendon-Bold
    /PFL-Clarendon-BoldCondensed
    /PFL-Clarendon-Condensed
    /PFL-Clarendon-Heavy
    /PFL-Clarendon-Light
    /PFL-Classical-Garamond
    /PFL-Classical-GaramondBold
    /PFL-Classical-GaramondBoldItalic
    /PFL-Classical-GaramondItalic
    /PFL-Clearface-GothicBold
    /PFL-Clearface-GothicExtraBold
    /PFL-Clearface-GothicRegular
    /PFL-Cloister-Black
    /PFL-Colossalis-Bold
    /PFL-Commercial-Script
    /PFL-Common-Bullets
    /PFL-Compacta
    /PFL-Compacta-Black
    /PFL-Compacta-Bold
    /PFL-Compacta-BoldItalic
    /PFL-Compacta-Italic
    /PFL-Compacta-Light
    /PFL-Cooper-Black
    /PFL-Cooper-BlackHeadline
    /PFL-Cooper-BlackItalic
    /PFL-Cooper-BlackItalicHeadline
    /PFL-Cooper-BlackOutline
    /PFL-Cooper-Bold
    /PFL-Cooper-BoldItalic
    /PFL-Cooper-Light
    /PFL-Cooper-LightItalic
    /PFL-Cooper-Medium
    /PFL-Cooper-MediumItalic
    /PFL-Copperplate-Gothic
    /PFL-Copperplate-GothicBold
    /PFL-Copperplate-GothicCondensed
    /PFL-Copperplate-GothicHeavy
    /PFL-Cosmic
    /PFL-CosmicTwo
    /PFL-Cottage
    /PFL-Countdown
    /PFL-Croissant
    /PFL-Czar
    /PFL-Czar-Bold
    /PFL-Czar-BoldItalic
    /PFL-Czar-Italic
    /PFL-Dauphin
    /PFL-Davida-Bold
    /PFL-Della-Robbia
    /PFL-Della-RobbiaBold
    /PFL-De-Vinne
    /PFL-De-VinneItalic
    /PFL-De-VinneItalicText
    /PFL-De-VinneText
    /PFL-Dex-Gothic
    /PFL-Dextor
    /PFL-Dextor-Outline
    /PFL-Diskus-Medium
    /PFL-Dom-Bold
    /PFL-Dom-Casual
    /PFL-Dom-Diagonal
    /PFL-Dom-DiagonalBold
    /PFL-Dutch-801Bold
    /PFL-Dutch-801BoldItalic
    /PFL-Dutch-801ExtraBold
    /PFL-Dutch-801ExtraBoldItalic
    /PFL-Dutch-801Italic
    /PFL-Dutch-801ItalicHeadline
    /PFL-Dutch-801Roman
    /PFL-Dutch-801RomanHeadline
    /PFL-Dutch-801SemiBold
    /PFL-Dutch-801SemiBoldItalic
    /PFL-Eckmann
    /PFL-Egyptian-505
    /PFL-Egyptian-505Bold
    /PFL-Egyptian-505Light
    /PFL-Egyptian-505Medium
    /PFL-Eklektic
    /PFL-Elegant-Garamond
    /PFL-Elegant-GaramondBold
    /PFL-Elegant-GaramondItalic
    /PFL-Embassy
    /PFL-Emboss-Normal
    /PFL-Empire
    /PFL-English-157
    /PFL-Engravers'-Gothic
    /PFL-Engravers'-OldEnglish
    /PFL-Engravers'-OldEnglishBold
    /PFL-Engravers'-Roman
    /PFL-Engravers'-RomanBold
    /PFL-Enviro-Normal
    /PFL-Eras-Bold
    /PFL-Eras-Book
    /PFL-Eras-BookBold
    /PFL-Eras-Contour
    /PFL-Eras-Light
    /PFL-Eras-Medium
    /PFL-Eras-Ultra
    /PFL-Euromode
    /PFL-Euromode-Italic
    /PFL-Eurostile-Extended
    /PFL-Eurostile-ExtendedBold
    /PFL-Ewie
    /PFL-Exotic-350Bold
    /PFL-Exotic-350DemiBold
    /PFL-Exotic-350Light
    /PFL-Expo
    /PFL-Fenice-Bold
    /PFL-Fenice-BoldItalic
    /PFL-Fenice-Regular
    /PFL-Fenice-RegularItalic
    /PFL-Fette-Fraktur
    /PFL-Firenze-Normal
    /PFL-Flamenco
    /PFL-Flamenco-Inline
    /PFL-Flareserif-821
    /PFL-Flareserif-821Bold
    /PFL-Flareserif-821Light
    /PFL-Flash-Bold
    /PFL-Flash-Light
    /PFL-Flemish-Script
    /PFL-Formal-Script421
    /PFL-Fraktur
    /PFL-Frankfurter-HltNormal
    /PFL-Franklin-GothicBold
    /PFL-Franklin-GothicBoldItalic
    /PFL-Franklin-GothicBook
    /PFL-Franklin-GothicBookItalic
    /PFL-Franklin-GothicHeavy
    /PFL-Franklin-GothicHeavyItalic
    /PFL-Freeform-710
    /PFL-Freeform-721
    /PFL-Freeform-721Black
    /PFL-Freeform-721BlackItalic
    /PFL-Freeform-721Bold
    /PFL-Freeform-721BoldItalic
    /PFL-Freeform-721Italic
    /PFL-Freehand-471
    /PFL-Freehand-521
    /PFL-Freehand-575
    /PFL-Freehand-591
    /PFL-Freestyle-ScriptBold
    /PFL-Freestyle-ScriptNormal
    /PFL-Friz-Quadrata
    /PFL-Friz-QuadrataBold
    /PFL-Fry's-Baskerville
    /PFL-Fujiyama-Black
    /PFL-Futura-Black
    /PFL-Futura-BoldCondensed
    /PFL-Futura-BoldCondensedItalic
    /PFL-Futura-Book
    /PFL-Futura-BookItalic
    /PFL-Futura-ExtraBlack
    /PFL-Futura-ExtraBlackCondensed
    /PFL-Futura-ExtraBlackItalic
    /PFL-Futura-Heavy
    /PFL-Futura-HeavyItalic
    /PFL-Futura-Light
    /PFL-Futura-LightCondensed
    /PFL-Futura-LightItalic
    /PFL-Futura-LtCnItalic
    /PFL-Futura-MdCnItalic
    /PFL-Futura-Medium
    /PFL-Futura-MediumBold
    /PFL-Futura-MediumBoldItalic
    /PFL-Futura-MediumCondensed
    /PFL-Futura-MediumItalic
    /PFL-Galleria
    /PFL-Galliard
    /PFL-Galliard-Bold
    /PFL-Galliard-BoldItalic
    /PFL-Galliard-Italic
    /PFL-Gando
    /PFL-Garamond-Bold
    /PFL-Garamond-BoldCondensed
    /PFL-Garamond-BoldItalic
    /PFL-Garamond-Book
    /PFL-Garamond-BookCondensed
    /PFL-Garamond-BookItalic
    /PFL-Garamond-No4CyrillicMedium
    /PFL-GeographicSymbols
    /PFL-Geometric-231
    /PFL-Geometric-231Bold
    /PFL-Geometric-231Heavy
    /PFL-Geometric-231Light
    /PFL-Geometric-415Black
    /PFL-Geometric-415BlackItalic
    /PFL-Geometric-415Lite
    /PFL-Geometric-415LiteItalic
    /PFL-Geometric-415Medium
    /PFL-Geometric-415MediumItalic
    /PFL-Geometric-706Black
    /PFL-Geometric-706BlackCondensed
    /PFL-Geometric-706BoldCondensed
    /PFL-Geometric-706Medium
    /PFL-Geometric-Slabserif703Bold
    /PFL-Geometric-Slabserif703Light
    /PFL-Geometric-Slabserif712Bold
    /PFL-Geometric-Slabserif712Light
    /PFL-Gill-KayoNormal
    /PFL-Glacier
    /PFL-Glacier-Italic
    /PFL-Glaser-Stencil
    /PFL-GoldMine
    /PFL-Gorilla
    /PFL-Gothic-725Black
    /PFL-Gothic-725Bold
    /PFL-Gothic-821Condensed
    /PFL-Goudy-Catalogue
    /PFL-Goudy-Handtooled
    /PFL-Goudy-Heavyface
    /PFL-Goudy-HeavyfaceCondensed
    /PFL-Goudy-OldStyle
    /PFL-Goudy-OldStyleBold
    /PFL-Goudy-OldStyleBoldItalic
    /PFL-Goudy-OldStyleExtraBold
    /PFL-Goudy-OldStyleItalic
    /PFL-Goudy-SansBlack
    /PFL-Goudy-SansBlackItalic
    /PFL-Goudy-SansLight
    /PFL-Goudy-SansLightItalic
    /PFL-Goudy-SansMedium
    /PFL-Goudy-SansMediumBold
    /PFL-Goudy-SansMediumBoldItalic
    /PFL-Goudy-SansMediumItalic
    /PFL-Griffon
    /PFL-Griffon-Shadow
    /PFL-Grizzly
    /PFL-Handel-Gothic
    /PFL-Handel-GothicBold
    /PFL-Handel-GothicLight
    /PFL-Harlow-Normal
    /PFL-Harpoon
    /PFL-Hehen-HebrewBold
    /PFL-Hobo
    /PFL-Honda-Normal
    /PFL-Horatio-Bold
    /PFL-Horatio-Light
    /PFL-Horatio-Medium
    /PFL-Horndon
    /PFL-Humanist-521
    /PFL-Humanist-521Bold
    /PFL-Humanist-521BoldCondensed
    /PFL-Humanist-521BoldItalic
    /PFL-Humanist-521Condensed
    /PFL-Humanist-521ExtraBold
    /PFL-Humanist-521Italic
    /PFL-Humanist-521Light
    /PFL-Humanist-521LightItalic
    /PFL-Humanist-521UltraBold
    /PFL-Humanist-777
    /PFL-Humanist-777Black
    /PFL-Humanist-777BlackItalic
    /PFL-Humanist-777Bold
    /PFL-Humanist-777BoldItalic
    /PFL-Humanist-777Italic
    /PFL-Humanist-777Light
    /PFL-Humanist-777LightItalic
    /PFL-Humanist-970
    /PFL-Humanist-970Bold
    /PFL-Huxley-Vertical
    /PFL-Ice-Age
    /PFL-Impress
    /PFL-Impuls
    /PFL-Incised-901
    /PFL-Incised-901Black
    /PFL-Incised-901Bold
    /PFL-Incised-901BoldCondensed
    /PFL-Incised-901Compact
    /PFL-Incised-901Italic
    /PFL-Incised-901Light
    /PFL-Incised-901Nord
    /PFL-Incised-901NordItalic
    /PFL-Industrial-736
    /PFL-Industrial-736Italic
    /PFL-Informal-011
    /PFL-Informal-011Black
    /PFL-Iowan-OldStyle
    /PFL-Iowan-OldStyleBlack
    /PFL-Iowan-OldStyleBlackItalic
    /PFL-Iowan-OldStyleBold
    /PFL-Iowan-OldStyleBoldItalic
    /PFL-Iowan-OldStyleItalic
    /PFL-Ireland
    /PFL-Jupiter
    /PFL-Kabarett
    /PFL-Kabel-BdNormal
    /PFL-Kabel-Book
    /PFL-Kabel-Demi
    /PFL-Kabel-Medium
    /PFL-Kabel-Ultra
    /PFL-Kastler-BoldItalic
    /PFL-Kastler-Italic
    /PFL-Kaufmann
    /PFL-Kaufmann-Bold
    /PFL-Keypunch
    /PFL-Keystroke
    /PFL-Keystroke-New
    /PFL-Kids
    /PFL-Kis
    /PFL-Kis-Italic
    /PFL-Korinna-Bold
    /PFL-Korinna-KursivBold
    /PFL-Korinna-KursivRegular
    /PFL-Korinna-Regular
    /PFL-Kuenstler-480
    /PFL-Kuenstler-480Black
    /PFL-Kuenstler-480Bold
    /PFL-Kuenstler-480BoldItalic
    /PFL-Kuenstler-480Italic
    /PFL-Kunstlerschreibschrift-Bold
    /PFL-Lapidary-333
    /PFL-Lapidary-333Black
    /PFL-Lapidary-333Bold
    /PFL-Lapidary-333BoldItalic
    /PFL-Lapidary-333Italic
    /PFL-Las-Vegas
    /PFL-Latin-ExtraCondensed
    /PFL-LCD-Normal
    /PFL-Letter-Gothic12Pitch
    /PFL-Letter-Gothic12PitchBold
    /PFL-Letter-Gothic12PitchItalic
    /PFL-Liberty
    /PFL-Libra
    /PFL-Lithograph
    /PFL-Lithograph-Bold
    /PFL-LithographLight
    /PFL-Lucia
    /PFL-Lucian
    /PFL-Lucian-Bold
    /PFL-Lucida-Blackletter
    /PFL-Lucida-Bright
    /PFL-Lucida-BrightDemibold
    /PFL-Lucida-BrightDemiboldItalic
    /PFL-Lucida-BrightItalic
    /PFL-Lucida-CalligraphyItalic
    /PFL-Lucida-Fax
    /PFL-Lucida-FaxDemibold
    /PFL-Lucida-FaxDemiboldItalic
    /PFL-Lucida-FaxItalic
    /PFL-Lucida-HandwritingItalic
    /PFL-Lucida-SansDemiboldRoman
    /PFL-Lucida-SansItalic
    /PFL-Lydian
    /PFL-Lydian-Bold
    /PFL-Lydian-BoldItalic
    /PFL-Lydian-Cursive
    /PFL-Lydian-Italic
    /PFL-Machine
    /PFL-Mandarin
    /PFL-Mariage
    /PFL-Metropolitaines
    /PFL-MICR-010
    /PFL-MICR-012
    /PFL-MICR-013
    /PFL-Microgramma-BoldExtended
    /PFL-Microgramma-MediumExtended
    /PFL-Mirarae
    /PFL-Mirarae-Bold
    /PFL-Mister-Earl
    /PFL-Modern-735
    /PFL-Modern-No.20
    /PFL-Modern-No.20Italic
    /PFL-Mona-LisaRecutNormal
    /PFL-Mona-LisaSolidNormal
    /PFL-Motter-Femina
    /PFL-Murray-HillBold
    /PFL-MusicalSymbols
    /PFL-Nevison-Casual
    /PFL-New-Baskerville
    /PFL-New-BaskervilleBold
    /PFL-New-BaskervilleBoldItalic
    /PFL-New-BaskervilleItalic
    /PFL-News-701
    /PFL-News-701Bold
    /PFL-News-701Italic
    /PFL-Nicolas-CochinBlack
    /PFL-Nicolas-CochinRegularItalic
    /PFL-Nimbus-RomanBold
    /PFL-Nimbus-RomanBoldItalic
    /PFL-Nimbus-RomanRegular
    /PFL-Nimbus-RomanRegularItalic
    /PFL-Normande
    /PFL-Normande-Italic
    /PFL-Nuptial
    /PFL-OCR-A
    /PFL-OCR-B-10Pitch
    /PFL-Okay
    /PFL-Old-TowneNo536
    /PFL-Onyx
    /PFL-Oranda
    /PFL-Oranda-Bold
    /PFL-Oranda-BoldCondensed
    /PFL-Oranda-BoldItalic
    /PFL-Oranda-Condensed
    /PFL-Oranda-Italic
    /PFL-Orator-10Pitch
    /PFL-Orator-15Pitch
    /PFL-Orbit-B
    /PFL-Original-Garamond
    /PFL-Original-GaramondBold
    /PFL-Original-GaramondBoldItalic
    /PFL-Original-GaramondItalic
    /PFL-Oz-Handicraft
    /PFL-P.T.-Barnum
    /PFL-Palette
    /PFL-Parisian
    /PFL-Park-Avenue
    /PFL-Pepper
    /PFL-Phyllis
    /PFL-Pioneer
    /PFL-Pipeline
    /PFL-Piranesi-Italic
    /PFL-Playbill
    /PFL-Plaza-Normal
    /PFL-Posse
    /PFL-Poster-Bodoni
    /PFL-Poster-BodoniItalic
    /PFL-Princetown-Normal
    /PFL-Princetown-SolidNormal
    /PFL-ProseAntique
    /PFL-ProseAntique-Bold
    /PFL-Pump-TrilineNormal
    /PFL-Quantum
    /PFL-Quicksilver-Normal
    /PFL-QuillScript-Normal
    /PFL-Raleigh
    /PFL-Raleigh-Bold
    /PFL-Raleigh-DemiBold
    /PFL-Raleigh-ExtraBold
    /PFL-Raleigh-Light
    /PFL-Raleigh-Medium
    /PFL-Revival-565
    /PFL-Revival-565Bold
    /PFL-Revival-565BoldItalic
    /PFL-Revival-565Italic
    /PFL-Revue
    /PFL-Ribbon-131
    /PFL-Ribbon-131Bold
    /PFL-Romana
    /PFL-Schneidler
    /PFL-Schneidler-Black
    /PFL-Schneidler-BlackItalic
    /PFL-Schneidler-Bold
    /PFL-Schneidler-BoldItalic
    /PFL-Schneidler-Italic
    /PFL-Schneidler-Light
    /PFL-Schneidler-LightItalic
    /PFL-Schneidler-Medium
    /PFL-Schneidler-MediumItalic
    /PFL-Shelley-Allegro
    /PFL-Shelley-Andante
    /PFL-Shelley-Volante
    /PFL-Souvenir-Bold
    /PFL-Souvenir-BoldItalic
    /PFL-Souvenir-Light
    /PFL-Souvenir-LightItalic
    /PFL-Swiss-721
    /PFL-Swiss-721Black
    /PFL-Swiss-721BlackCondensed
    /PFL-Swiss-721BlackExtended
    /PFL-Swiss-721BlackItalic
    /PFL-Swiss-721BoldExtended
    /PFL-Swiss-721BoldItalic
    /PFL-Swiss-721BoldRounded
    /PFL-Swiss-721Heavy
    /PFL-Swiss-721HeavyItalic
    /PFL-Swiss-721Italic
    /PFL-Swiss-721Light
    /PFL-Swiss-721LightCondensed
    /PFL-Swiss-721LightExtended
    /PFL-Swiss-721LightItalic
    /PFL-Swiss-721Medium
    /PFL-Swiss-721MediumItalic
    /PFL-Swiss-721Thin
    /PFL-Swiss-721ThinItalic
    /PFL-Venetian-301
    /PFL-Venetian-301Demi
    /PFL-Venetian-301DemiItalic
    /PFL-Venetian-301Italic
    /PFL-Zapf-Humanist601
    /PFL-Zapf-Humanist601Bold
    /PFL-Zapf-Humanist601BoldItalic
    /PFL-Zapf-Humanist601Demi
    /PFL-Zapf-Humanist601DemiItalic
    /PFL-Zapf-Humanist601Italic
    /PFL-Zapf-Humanist601Ultra
    /PFL-Zapf-Humanist601UltraItalic
    /PFL-Zurich
    /PFL-Zurich-Black
    /PFL-Zurich-BlackExtended
    /PFL-Zurich-BlackItalic
    /PFL-Zurich-Bold
    /PFL-Zurich-BoldCondensed
    /PFL-Zurich-BoldCondensedItalic
    /PFL-Zurich-BoldExtended
    /PFL-Zurich-BoldExtraCondensed
    /PFL-Zurich-BoldItalic
    /PFL-Zurich-Condensed
    /PFL-Zurich-CondensedItalic
    /PFL-Zurich-Extended
    /PFL-Zurich-ExtraBlack
    /PFL-Zurich-ExtraCondensed
    /PFL-Zurich-Italic
    /PFL-Zurich-Light
    /PFL-Zurich-LightCondensed
    /PFL-Zurich-LightCondensedItalic
    /PFL-Zurich-LightExtraCondensed
    /PFL-Zurich-LightItalic
    /PFL-Zurich-UltraBlackExtended
    /Playbill
    /Poetica-ChanceryI
    /Pompeia-Inline
    /PoorRichard-Regular
    /PoplarStd
    /PosterBodoniBT-Roman
    /Postino-Italic
    /PresidentHUPlain
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RosewoodStd-Regular
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /ShowcardGothic-Reg
    /Shruti
    /Shuriken-Boy
    /SlimbachItcTEE-Book
    /SlimbachItcTEE-BookItal
    /SlimbachItcTEE-Medi
    /SlimbachItcTEE-MediItal
    /SlimbachSCItcTEE-Book
    /SlimbachSCItcTEE-Medi
    /SnapITC-Regular
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SpumoniLP
    /Staccato222BT-Regular
    /Stencil
    /StencilStd
    /Swiss721BT-BoldOutline
    /Swiss911BT-ExtraCompressed
    /Swiss924BT-RegularB
    /SwissBlackHBT-Italic
    /SwissBlackHBT-Normal
    /SwissCondensedHBT-Bold
    /SwissCondensedHBT-BoldItalic
    /SwissCondensedHBT-Italic
    /SwissCondensedHBT-Normal
    /SwissLightCondensedHBT-Normal
    /SwissLightHBT-Normal
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TechnicalHUItalic
    /TechnicalHUNormal
    /TektonMM
    /TektonMM-Oblique
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TimelessTCY-Ligh
    /TimelessTCY-LighItal
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trajan-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-BlackExtended
    /ZurichBT-RomanExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

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




