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Abstract: In this study, I investigated the applicability of fluorescein-derived xanthene dyes to fluorescent pigment and
the controllability of the optical properties of manufactured pigments. Eosin Y (D&C Red No.22) and phloxine B (D&C
Red No.28) were mainly used as a dye to prepare the pigment. Dyes dissolved in a solvent were poured into a powder
dispersed in the solvent, then dried and pulverized to fabricate the pigments. Optical characteristics related with fluo-
rescence of the prepared pigment were measured. The optical properties of pigments were varied depending on the sol-
vent used, content of the dye in the pigment, and the ratio of dyes when more then two dyes were mixed. According
to the experiment result, it seems that some of the dyes attached to the powder showed fluorescence while the rest
did not contribute to it. From the result of pigment washing experiment to explore the binding (or interaction) strength
and characteristics of the powder-dye system constituting the pigment, it seems that there are two or more different
interactions existing in the pigment system, one of which is relatively stronger than the solvent-dye interaction.
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Table 1. List of Materials Used as a Powder for the Study
Sample
INCI name Trade name Company Country
name
P1 Lauroyl lysine Amihope LL Ajinomoto Japan
P2 Titanium dioxide, silica, lauroyl lysine T-80 LL Sunjin Beauty Science Co., Ltd. Korea
P3 Nylon-12 ANYBES SH Energy & Chemical Co., Ltd. Korea
P4 Nylon-12 Tegolon 12-20 Evonik Germany
) . Plastic Powder _ .
P5 HDI/Trimethylol hexyllactone crosspolymer, silica D400 Toshiki International Japan
P6 Silica Sunsil-130 Sunjin Beauty Science Co., Ltd. Korea
P7 Polymethylsilsesquioxane SESQ-101 N&M Tech Korea
P8 Zea mays (.Corn) .starch, pol?/methylsilse.squio?gane, SESQ-CL3 KOBO USA
polypropylsilsesquioxane, aminopropyl dimethicone
P9  Vinyl dimethicone/methicone silsesquioxane crosspolymer KSP-101 Shinetsu Japan
Diphenyl dimethicone/vinyl diphenyl
P10 (paenyl GImeticonervinyl ciphety KSP-300 Shinetsu Japan
dimethicone/silsesquioxane crosspolymer
P11 Titanium dioxide Ti0,C47-060 SunChemical USA
P12 Polymethyl methacrylate SunPMMA-S Sunjin Beauty Science Co., Ltd. Korea
SunPMMA . .
P13 Methyl methacrylate crosspolymer Sunjin Beauty Science Co., Ltd. Korea
Coco-170
P14 Polymethyl methacrylate Artpearl K-7P Negami Chemical Japan

Eosin ¥
D&C Fed No.22
Japan Red Mo, 230

Phloxine B
DAC Red No.z28
Japan Red No.104(1)

OH  NH,
N OO
NaOsS SO;Na

Fast Acid Magenta
D&C Red Mo, 33
Japan Red Mo, 227

Figure 1. Molecular structure of eosin Y, phloxine B, and fast acid magenta.
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Table 2. Peak Positions of Observed Emissions of Pigments Made Up of P3 and Dyes with Respect to Excitation Wavelengths

Dye

Excitation wavelengths (nm)

400 450 500 550 600 650 700
Eosin Y 597 596 590 586 - - -
Phloxine B 640 643 639 634 643 - -
Fast acid magenta - - - - - - -
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Figure 2. The emission spectra of pigments made of P3 and dyes excited by excitation wavelength A) 400 nm, B) 450 nm, C) 500

nm, D) 550 nm, E) 600 nm, F)
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650 nm and G) 700 nm.
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Table 3. Measured L, a, b Values and Peak of Reflectance of Pigments Made of Powders and Phloxine B

Powder L a b Maximum reflectance (%) (Reflectance peak position, nm)
P1 70.08 35.65 -11.47 -
P2 64.13 5242 -8.7 -
P3 71.65 77.24 7.67 152.16 (620)
P4 68.81 68.41 -6.64 119.76 (620)
P5 7231 83.42 23.45 176.21 (620)
P6 57.45 67.27 10.96 -
P7 63.1 35.72 -6.31 -
P8 56.04 67.97 -7.63 -
P9 52.15 58.67 -18.31 -
P10 62.05 52.8 -20.69 -
P11 71.33 30.98 -7.67 -
P12 60.12 52.76 -13.24 -
P13 68.33 58.25 -15.93 96.76 (620)
P14 59.14 58.37 -14.82 -

Table 4. Measured L, a, b, Values and Peak of Reflectance of Pigments Made of P3 and Various Amount of Eosin Y

Eosin Y content (%) L a b Maximum reflectance (%) (Reflectance peak position, nm)
0.25 87.98 56.79 31.08 158.35 (590)
0.50 86.57 62.11 33.78 162.56 (600)
0.75 84.88 63.09 39.37 158.89 (600)
1.00 80.65 67.02 38.77 151.8 (600)
1.50 76.34 70.47 36.34 142.08 (600)
= A
Qe °|‘
O NH o
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Figure 3. The reflection spectra of pigments made of powders "
and phloxine B. Figure 4. Molecular structure of A) HDI/Trimethylol Hexyllactone
Crosspolymer, B) Nylon-12.
E2 FTHOE ofulo|E(amide) 2, F& FHE
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Table 5. Measured L, a, b Values and Peak of Reflectance of Pigments Made of P3 and Various Amount of Phloxine B

Phloxine B content (%) L a b Maximum reflectance (%) (Reflectance peak position, nm)
0.10 81.9 68.72 6.84 165.65 (620)
0.50 76.97 78.42 13.1 174.04 (620)
0.75 75.55 80.12 15.04 174.12 (620)
1.00 74.85 82.21 14.66 178.1 (620)
1.25 72.89 83.22 16.31 174.26 (620)
1.50 70.31 82.14 16.03 163.57 (620)
2.00 66.55 81.74 14.86 150.69 (620)
5.00 53.78 76.38 8.64 103.58 (620)
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Figure 5. The dependency of reflection spectra with respect to

the content of dye in pigments that made of P3 and A) eosin
Y, B) phloxine B.
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Table 6. Measured L, a, b Values and Peak of Reflectance of Pigments Made of P3, PS5, and Dye Mixtures with Various Ratios

Dye ratio (%)

Maximum reflectance (%)

Powder Eosin Y / Phloxine B L a b (Reflectance peak position, nm)
1.00 / 0.00 80.81 66.93 389 151.89 (600)
0.75 / 0.25 77.42 79.49 32.13 168.31 (620)
P3 0.50 / 0.50 76.78 80.42 29.83 169.84 (620)
0.25 / 0.75 75.47 82.14 23.49 174.36 (620)
0.00 / 1.00 75.62 83.34 15.7 184.03 (620)
1.00 / 0.00 81.27 66.38 55.39 158.8 (600)
0.75 7 0.25 76.87 77.95 42.07 164.83 (620)
P5 0.50 / 0.50 74.97 81.47 37.17 172.04 (620)
0.25 / 0.75 72.61 83.39 32.04 174.08 (620)
0.00 / 1.00 71.37 84.12 27.69 175.31 (620)
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Figure 6. The shift of reflection spectra of pigments due to the
change of input ratio between eosin Y and phloxine B used to
prepare pigments in case of A) P3, B) PS5.
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Table 7. Measured L, a, b Values and Peak of Reflectance of Pigments Fabricated in Different Solvent Conditions

Maximum reflectance (%)

Powder Dye Solvent L a b (Reflectance peak position, nm)

*Mixed liquid 77.01 58.87 24.58 117.93 (600)
Eosin Y Ethyl alcohol 79.82 60.28 28.42 130.12 (600)
P3 Isopropyl alcohol 82.38 64.66 41.57 153.66 (600)
. Ethyl alcohol 71.79 76.19 7.07 150.18 (620)

Phloxine B
Isopropyl alcohol 73.71 80.14 16.46 170.31 (620)
Distilled water 74.93 60.72 21.58 113.68 (600)
Eosin Y Ethyl alcohol 80.55 61.41 47.67 142.07 (600)
ps Isopropyl alcohol 81.32 65.77 55.18 157.93 (600)
Distilled water 72.86 72.59 3.82 146.55 (620)
Phloxine B Ethyl alcohol 72.12 83.79 22.4 174.45 (620)
Isopropyl alcohol 71.49 83.07 27.8 173.75 (620)

"Mixed liquid consist of distilled water : ethyl alcohol = 1 : 4
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Figure 7. The reflection spectra reveals that quantum efficiency of pigments depends on the solvent used to fabricate the pigments
for the case of A) P3 with eosin Y, B) P3 with phloxine B, C) P5 with eosin Y, and D) P5 with phloxine B.
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Figure 8. Observed UV-Vis spectra from the supernatant of dye washing experiment shows that the amount of dye dissolved in the

solvent is decreasing as the number of washing is increased. Supernatant from the washing experiment of pigment made of A) P3
and eosin Y, B) P5 and eosin Y, C) P3 and phloxine B, D) P5 and phloxine B.
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Table 8. Measured L, a, b Values and Peaks of Reflectance of Samples From Pigment Washing Experiment

Powder Dye  # of washing times L a b Maximum reflectance (%) (Reflectance peak position, nm)
1 83.76  62.16 31.68 152.31 (600)

3 86.52 544  23.59 149.54 (590)

Eosin Y 5 89.56 47776 1795 149.22 (590)

10 90.81 40.58 13.03 137.73 (590)

3 40 9259  26.7 5.09 120.56 (580)

7633 7878  11.5 173.85 (620)

3 7931 7418  1.77 170.37 (620)

Phloxin B 5 7996 7267 731 169.06 (620)

10 80.76  70.14  5.75 165.34 (620)

40 8229 66.46 391 161.82 (620)

83.52 69.44 4771 171.75 (600)

3 86.1 6158 3292 161.13 (600)

Eosin Y 5 89.12 5544 2415 158.99 (590)

10 90.16 4883 17.52 151.82 (590)

Ps 15 90.38 4926 17.67 152.8 (590)

7421 8424 21.89 181.77 (620)

3 76.98 7574 13.61 166.16 (620)

Phloxin B 5 80.13 7037  9.56 163.73 (620)

10 81.72 6217 6.23 153.8 (610)

23 8297 61.12  6.67 156.58 (610)
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Figure 9. Reflectance of A) pigment composed by P3 and eosin Y, B) P3 and phloxine B, C) P5 and eosin Y, and D) PS5 and
phloxine B from the washing experiment.
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Figure 10. Diffuse Reflectance FT-IR spectra of pigments from the washing experiment. Pigments made of A) P3 and eosin Y, B)

P3 and phloxine B, C) P5 and eosin Y, D) P5 and phloxine B, E) Comparison of FT-IR spectra measured from P3 and pigments

fabricated with P3, F) Comparison of FT-IR spectra observed from P5 and pigments manufactured with PS.
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