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Figure 2.1 Table 2.1

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 Solvent Red 8.  

 

 

Table 2.1 The construction of Vari Fast Red 3311.  

 

 

 

 

 

 

 

 

Chemicals Contents

N, N-Dimethylformamide 0.3%

Amines, coco alkyl, ethoxylated c. a. 24%

C. I. Solvent Red 8 c. a. 76%

Chromium  compound 5.3%(as Cr)
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SAN SCn 5.0 wt% MEK

MEK

SAN 1.0 wt%  

5.0 wt% PVA

Branson Ultrasonics Co.  CPX 2800H-J  

SAN PVA MEK/ Figure 2.2  

SAN MEK 5.0 g 5.0 wt% PVA 1 mL

1 3 SAN

12

1 4 9 12 1 3 4 8

5 10

3 mL 1 3

4 Figure 2.2  

 Mighty Stirrer M-16GX6

NZ-1100 300 400 rpm

SAN SAN

 H-2000B 3000 rpm 5 3

13.0 mm 15.5 

mm 1.0 mm  

 

 

Keyence VHX-2000

SAN S-3400N

SAN ( )

Microtrac 9320-X100 SAN Perkin Elmer 

 Spectrum One FT-IR Horiba

 Laquq DS-72T 3552-10D
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Figure 2.2 Flow chart describing SAN particle preparation. 

Oil phase

Oil phase

Oil phase
Oil phase

SAN 1.0%
MEK solution 5.0 g

Water phase
PVA 5.0%

aqueous solution 1.0 mL

Mixing   1 3 min

Water phase
Ion-exchanged water

3.0 mL

Formation of particle

Washing

Particle collection

Centrifuge 
3,000 rpm 5 min

Mixing   5 10 min

Mixing   1 3 min

Mixing   1 3 min
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Table 2.2  
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Figure 2.3 PVA

3 4 mL PVA
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Figure 2.3 Micrographs of emulsion droplets at various SC12 concentrations.  

a SC12=  0%, PVA=4 mL b SC12=  0%, PVA=8 mL c SC12= 0%, PVA=12 mL  

d SC12=0.5%, PVA=4 mL e SC12=0.5%, PVA=8 mL f SC12=0.5%, PVA=12 mL  

g SC12=1.0%, PVA=4 mL h SC12=1.0%, PVA=8 mL i SC12=1.0%, PVA=12 mL 

j SC12=3.0%, PVA=4 mL k SC12=3.0%, PVA=8 mL l SC12=3.0%, PVA=12 mL. 

 

 

 

  

a b c

d e f

g h i

j k l
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Table 2.2 Concentration and amount of solution of SAN, SC12, MEK, and PVA used for 

preparation of emulsion in Figure 2.3.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.4 Schematic of phase inversion.  

Oil phase  5.0 g Water phase
No. SAN SC12 MEK 5 wt% PVA aq

wt% wt% wt% added volume / mL

a 1.0 0.0 99.0 4
1.0 0.0 99.0 8
1.0 0.0 99.0 12
1.0 0.5 98.5 4

e 1.0 0.5 98.5 8
1.0 0.5 98.5 12
1.0 1.0 98.0 4
1.0 1.0 98.0 8

i 1.0 1.0 98.0 12
1.0 3.0 96.0 4

k 1.0 3.0 96.0 8
1.0 3.0 96.0 12
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Figure 2.5 Effect of the amount of added water phase on the emulsion conductivity for various 

concentrations of SC12.  
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SC12

Figure 2.6i l

SC12 MEK

 

 

Figure 2.6 Micrographs of emulsion droplets at various SC12 concentrations with oil-soluble 

dye. Oil-soluble dye (solvent Red 8 type) 0.05 wt%.  

a SC12=  0%, PVA=4 mL b SC12= 0%, PVA=8 mL c SC12= 0%, PVA=12 mL  

d SC12=0.5%, PVA=4 mL e SC12=0.5%, PVA=8 mL f SC12=0.5%, PVA=12 mL  

g SC12=1.0%, PVA=4 mL h SC12=1.0%, PVA=8 mL i SC12=1.0%, PVA=12 mL 

j SC12=3.0%, PVA=4 mL k SC12=3.0%, PVA=8 mL l SC12=3.0%, PVA=12 mL. 
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Figure 2.7 SC12 Figure 2.5

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.7 Effect of the amount of added water phase on the emulsion conductivity for 

various concentrations of SC12, SC18, S2C18, and S3C18. 
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Figure 2.8 IR chart of SAN particles. 
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Figure 2.9 SEM micrographs of SAN particles at various SC12 concentrations. 
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Figure 2.10 Size distribution of SAN particles at various SC12 concentrations.  
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Figure 2.11 SEM images of SAN particles at various SC16, SC18, S2C18, and S3C18 

concentrations. 
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Figure 2.12 Size distribution of SAN particles at various SC16, SC18, S2C18, and S3C18 

concentrations. 

 

 

 

 

 

 

 

 

 

 

 

 



46 
 

SAN MEK PVA

W/O PVA O/W

SAN

 

SAN MEK

PVA SAN

SC12 0.5 wt%

O/W

1.2 μm SAN 0.5 wt%

 

O/W MEK

 

SAN  

0.5

50μm SAN

 

 

 

 

 

 

 

 

 



47 
 

References 
1. D. Bais, A. Trevisana, R. Lapasin, P. Partal, C. Gallegos, J. Colloid Interface Sci. 290 (2005) 

546–556. 

2. M.-A. Bolzinger, S. Briançon, Y. Chevalier, WIREs Nanomed Nanobiotechnol. 3 (2011) 

463-478. 

3. J. Hu, Z. Xiao, R. Zhou, Z. Li, M. Wang, S. Ma, Flavour Fragr. J. 26 (2011) 162–173. 

4. D. Nagao, N. Anzai, Y. Kobayashi, S. Gu, M. Konno, J. Colloid Interface Sci. 298 (2006) 

232–237. 

5. A. Overbeek, F. Bückmann, E. Martin, P. Steenwinkel, T. Annable, Prog. Org. Coat. 48 

(2003) 125–139. 

6. L. N. Butler, C. M. Fellows, R. G. Gilbert, Progress in Organic Coatings. 53 (2005) 112–118. 

7. J. Kreuter, R. N. Alyautdin, D. A. Kharkevich, Brain Research. 674 (1995) 171–174. 

8. C. Bergemann, D. M.-Schulte, J. Oster, L. a` Brassard, A.S. Lübbe, J. Magn. Magn. Mater. 

194 (1999) 45–52. 

9. C. Dubernet, Thermochimica Acta. 248 (1995) 259–269. 

10. M. Fresta, G. Cavallarot, G. Giammonat, E. Wehrlis, G. Puglisi, Biomateriok. 17 (1996) 

751–758. 

11. G. Crotts, T. G. Park, J. Controlled Release. 35 (1995) 91–105. 

12. D. C. Hyun, Polymer. 74 (2015) 159–165. 

13. C.-L. Lin, W.-Y. Chiu, C.-F. Lee, J. Colloid Interface Sci. 290 (2005) 397–405. 

14. C.-L. Lin, W.-Y. Chiu, C.-F. Lee, Polymer. 46 (2005) 10092–10101. 

15. K. Y. Win, S.-S. Feng, Biomaterials. 26 (2005) 2713–2722. 

16. F. Danhier, E. Ansorena, J. M. Silva, R. Coco, A. L. Breton, V. Préat, J. Controlled Release. 

161 (2012) 505–522. 

17. J. M. Chan, L. Zhang, K. P. Yuet, G. Liao, J.-W. Rhee, R. Langer, O. C. Farokhzad, 

Biomaterials. 30 (2009) 1627–1634. 

18. M. Grassi, I. Colombo, R. Lapasin, J. Control. Release. 68 (2000) 97–113. 

19. R. Hayes, A. Ahmed, T. Edge, H. Zhang, J. Chromatogr. A. 1357 (2014) 36–52. 

20. K. Kitahara, I. Yoshihama, T. Hanada, H. Kokuba, S. Arai, J. Chromatogr. A. 1217 (2010) 

7249–7254. 

21. D. G. Deutsch, E, T. Mertz, Science. 170 (1970) 1095–1096. 



48 
 

22. P. Cuatrecasas, J. Biol Chem. 245 (1970) 3059–3065.  

23. C. E. Reese, S. A. Asher, J. Colloid Interface Sci. 248 (2002) 41–46. 

24. E.Mine, M. Hirose, D. Nagao, Y. Kobayashi, M. Konno, J. Colloid Interface Sci. 291 (2005) 

162–168. 

25. D.-X. Hao, F.-L. Gong, G.-H. Hu, J.-D. Lei, G.-H. Ma, Z.-G. Su, Polymer. 50 (2009) 3188–

3195. 

26. S. Senel, S. T. Çamli, M. Tuncel, A. Tuncel, J. Chromatogr. B. 769 (2002) 283–295. 

27. B. W. Brooks, Suspension polymerization processes. Chem. Eng. Technol. 33 (2010) 1737–

1744. 

28. H. Ishii, N. Kuwasaki, D. Nagao, M. Konno, Polymer. 77 (2015) 64–69 

29. G. H. Ma, Z. G. Su, S. Omi, D. Sundberg, J. Stubbs, J. Colloid Interface Sci. 266 (2003) 

282–294. 

30. S. Gu, T. Kondo, E. Mine, D. Nagao, Y. Kobayashi, M. Konno, J. Colloid Interface Sci. 279 

(2004) 281–283. 

31. S. Gu, J. Onishi, Y. Kobayashi, D. Nagao, M. Konno, J. Colloid Interface Sci. 289 (2005) 

419–426. 

32. X. Yuan, D. Huo, Q. Qian, J. Colloid Interface Sci. 346 (2010) 72–78. 

33. M. Ratanajanchai, D. H. Lee, P. Sunintaboon, S.-G. Yang, J. Colloid Interface Sci. 415 

(2014) 70–76. 

34. S. C. Thickett, R. G. Gilbert, Polymer. 48 (2007) 6965–6991. 

35. H. Ishii, M. Ishii, D. Nagao, M. Konno, Polymer. 55 (2014) 2772–2779. 

36. J. M. Asua, Prog. Polym. Sci. 27 (2002) 1283–1346. 

37. J.-W. Kim, J.-Y. Ko, J.-B. Jun, I.-S. Chang, H.-H. Kang, K.-D. Suh, Colloid Polym. Sci. 281 

(2003) 157–163. 

38. A. J. Paine, J. Colloid Interface Sci. 138 (1990) 157–169. 

39. C.-L. Lin, W.-Y. Chiu, C.-F. Lee, J. Colloid Interface Sci. 290 (2005) 397–405. 

40. S. Wang, K. Yue, L. Liu, W. Yang, J. Colloid Interface Sci. 389 (2013) 126–133. 

41. W. L. Zhang, S. H. Piao, H. J. Choi, J. Colloid Interface Sci. 402 (2013) 100–106. 

42. E. B.-Lami, J. Lang, J. Colloid Interface Sci. 197 (1998) 293–308. 

43. C.-L. Lin, W.-Y. Chiu, C.-F. Lee, Polymer. 46 (2005) 10092–10101. 

44. Z.-S. Xu, Z.-W. D, X.-X. Hu, L. Li, C.-F. Yi, J. Polym. Sci. A Polym. Chem. 43 (2005) 



49 
 

2368–2376. 

45. G.Li,; X.Yang, B. Wang, J. Wang, X. Yang, Polymer. 49 (2008) 3436–3443. 

46. X. Yang, L. Chen, B. Huang, F. Bai, X. Yang, Polymer. 50 (2009) 3556–3563. 

47. M. Seo, Z. Nie, S. Xu, M. Mok, P. C. Lewis, R. Graham, E. Kumacheva, Langmuir. 21 

(2005) 11614–11622. 

48. J.M. Köhler, L. Abahmane, J.Wagner, J. Albert, G. Mayer, Chem. Eng. Sci. 63 (2008) 5048 – 

5055. 

49. A. S. Utada, E. Lorenceau, D. R. Link, P. D. Kaplan, H. A. Stone, D. A. Weitz, Science. 308  

(2005) 537–541. 

50. T. Nakashima, M. Shimizu, M. Kukizaki, Adv. Drug Deliv. Rev. 45 (2000) 47–56. 

51. G. H. Ma, Z. G. Su, S. Omi, D. Sundberg, J. Stubbs, J. Colloid Interface Sci. 266  (2003)  

282–294. 

52. D.-X. Hao, F.-L. Gong, G.-H. Hu, J.-D. Lei, G.-H. Ma, Z.-G. Su, Polymer. 50 (2009) 3188–

3195. 

53. R. Liu, G. H. Ma, F.-T. Meng, Z.-G. Su, J. Control. Release. 103 (2005) 31–43. 

54. P. B. O’Donnell, J. W. McGinity, Advanced Drug Delivery Reviews. 28 (1997) 25–42. 

55. R. Aveyard, B. P. Binks, J. H. Clint, Adv. Colloid Interface Sci. 100 –102 (2003) 503–546. 

56. J. M. Chan, L. Zhang, K. P. Yuet, G. Liao, J.-W. Rhee, R. Langer, O. C. Farokhzad, 

Biomaterials. 30 (2009) 1627–1634. 

57. H. Jeffery, S. S. Davis, D. T. O’Hagan, Int. J. Pharm. 77 (1991) 169–175. 

58. I. D. Rosca, F. Watari, M. Uo, J. Control. Release. 99 (2004) 271–280. 

59. K. Suzuki, New Food Industry. 38 (1996) 49–57. 

60. K. Ogino, M. Abe, H. Nishino, J. Fuel Soc. Jpn. 67 (1988) 167–171. 

61. K. Ogino, M. Abe, SUT Bulletin. 2 (1990) 12–24. 

62. S. Komura, Ekisho. 10 (2006) 8–24. 

63. M. Abe H. Sakai, K. Nishiyama, Mater. Technol. 20 (2002) 20–27. 

64. M. Abe. Journal of the Institute of Electrostatics Japan. 30 (2006) 252–257. 

65. S. Takahashi, J. Jpn. Soc. Colour Mater. 88 (2015) 312–320. 

66. S. Yamaguchi, M. Hyakutake, J. Jpn. Oil Chem. Soc. 39 (1990) 180–183. 

67. K. Imai, Technical report of the Technological University of Nagaoka. 1 (1980) 67–69. 

68. R. Miyoshi, T. Nakanishi, Journal of Human Environmental Engineering. 2 (2000) 72–73.  



50 
 

69. E. Nagai, Kobunshi. 7 (1958) 371–375. 

70. F. O. Opawale, D. J. Burgess, J. Colloid Interface Sci. 197 (1998) 142–150. 

71. L. J. Peltonen, J. Yliruusi, J. Colloid Interface Sci. 227 (2000) 1–6. 

72. W. Liu, D. Sun, C. Li, Q. Liu, J. Xu, J. Colloid Interface Sci. 303 (2006) 557–563. 

73. S. Tsukiyama, A. Takamura, YakugakuZasshi. 93 (1973) 875–880. 

74. H.Ino, K. Tabei, M. Fujishige, M. Hozawa, The Society of Chemical Engineers, Japan. 20 

(1994) 423–430. 

75. S. Noro, A. Takamura, S. Ando, M. Koishi. J. Jpn. Soc. Colour Mater. 51 (1978) 341–347. 

76. H. Arai, K. Shinoda, J. Chem. Soc. Jpn. 86 (1965) 299–301.  

77. E. Ruckenstein, Langmuir. 4 (1988) 1318–1321. 

78. S. Komura, Ekisho. 10 (2006) 8–23. 

79. T. Suzuki, J. Jpn. Soc. Colour Mater. 77 (2004) 462–469. 

80. T. Suzuki, J. Soc. Cosmet. Chem. Jpn. 44 (2010) 103–117. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /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 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /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 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




