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Three-dimensional geometry of ink-jet dots in paper
acquired by confocal laser-scanning fluorescence microscope
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ABSTRACT

A new method of determining three-dimensional distribution of dye-based inks for ink-jet printing
was demonstrated. In this method, fluorescence emitted from dyes is detected in a laser-scanning
microscope. Most magenta and black dye-based inks for ink-jet contain fluorescence agents or use
fluorescence dyes specific of the color. Fluorescence emitted from those of the ink-jet inks provides a three
dimensional ink distribution by the optical slicing function of a confocal laser-scanning microscope. Its
characteristic high sensitivity owes to intense light emission even from trace fluorescence dyes as
compared to observation with a regular optical microscope. However, it keeps easy sample preparation, as
is a merit of optical microscopy. In applications, ink dot shape was like a coin with a constant thickness on
photo quality paper, ink spreads over crack surfaces on high gloss type paper a few times deeper than the
normal penetration and ink dots had rugged edges with their tips intruding between fibers in the base paper
for medium grade paper.
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Table 1 List of ink-jet paper samples
K Grad Basis weight, 60°
1 & rade g/m2 Gloss
A Photo quality 295.9 39
B Photo quality 232.3 32
10
C High gloss type 193.2 44
D High gloss type 183.5 57
E Medium 108.6 3
F Medium 100.1 3
LSM 510 Axioplan 2
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Table 2 Optical condition applied for ink-jet ink distribution
Fluorescence dye type FITC Rhod Cy5
Optimum exciting 490 550 650
wavelength, nm (greenish blue) (green) (reddish yellow)
Maximum fluorescence 520 580 667
wavelength, nm (green) (greenish yellow) (red)
Wavelength, nm and 0 0 0
intensityof irradiation laser 488 (30 %) 543 (100 %) 633 (80%)
Wavglength of reflected 505-530 560-615 5650
light filtered, nm
C°'.°T ofink-jet ink Not applicable Magenta Black
emitting fluorescence
Pseudo-color in image Green Red Blue
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Fig. 1 Ink jet dots of cyan, magenta, yellow and black in
reflected light (left) and fluorescence (right) image,
not for identical location.
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B 4 pum XY Fig. 2 Dots of magenta ink on photo quality papers A and B, and
high gloss type papers C and D.
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Fig. 4 Bird’s view images of dots on different grades of ink-jet
paper. Magenta ink was used for all papers with exception
of high gloss type paper C with black ink.
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