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The goal of this research is to prepare polymethyl methacrylate (PMMA) nanoparticles with an average particle
diameter of less than 100 nm in which a functional dye that absorbs near-infrared light is immobilized. In the
experimental conditions used in this study, the liquid-in-drying method was employed to prepare the nanoparticles by
dissolving the polymer as the wall material and the functional dye in an organic solvent and dispersing the O/W
emulsion in water. As a result, the particle size tended to decrease as the concentration of nonionic surfactant added to
the dispersed phase was increased, and nanoparticles with functional dyes below 100 nm could be prepared under
conditions of 15 wt% or higher. However, as the surfactant concentration increased, the functional dye content
decreased. In the dispersion stability tests of the prepared nanoparticles had a high dispersion stability under a static
condition for 7 days expect for the nanoparticles prepared with Tween80 concentration of 1 wt%.
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Table 1 Preparation conditions

Condition A B C D E
Surfactant concentration [wt%] 1.0 50 10 15 20
PMMA [g] 1.0
. Toluene [g] 20.0
Dispersed Phase - -
Functional Pigments [g] 0.03
Tween80 [g] 020 1.11 2.34 3.71 5.26
Continuous Phase  Distilled Water [g] 300
Theoretical content [%] 3

Dispersed phase
PMMA
Toluene

Functional pigments

Tween80 T

O/W emulsion
Ultrasonic treatment
(Taking an ice bath, 3 min)
¥
Toluene evaporation
Nanocapsule Preparation
(450 rpm)
30°C, 900 hPa, 1 h
!
40°C, 500 hPa, 1 h
l
50°C, 200 hPa, 1 h
v
Filtration
(Particle retention : 0.8 pm)
v
Centrifuge
(10°C, 15,000 rpm, 15 min)
v
Freeze-drying
(24 h)

v

‘ NC collection ‘

Continuous phase
Distilled water

Fig. 1 Preparation scheme
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Fig. 2 FE-SEM images of nanoparticles prepared by changing preparation condition (A: 1.0 wt%,
B: 5.0 wt%, C: 10 wt%, D: 15 wt%, E: 20 wt%)
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Fig. 3 Effect of surfactant concentration on nanoparticles containing
functional dyes
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Fig. 4 Results of the nanoparticle dispersion stability test (Left photograph:
1 day, Right photograph: After 7 days) (A: 1.0 wt%, B: 5.0 wt%,
C: 10 wt%, D: 15 wt%, E: 20 wt%)
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Nomenclature
Corweenso . Tween 80 concentration in the dispersed phase Wionene : Toluene weight used for preparation [g]
[Wt%] Wiweenso - Tween80 weight used for preparation [g]
R : Nanoparticles recovery rate [%] Crigmen : Amount of functional dye in nanoparticles [%]
Wye  : Amount of nanoparticles recovered that settled after Opigmen © Amount of functional dye determined from
centrifugation [g] absorbance [g]
Wouma : PMMA weight used for preparation [g] Oxe  : Nanoparticles weight used for measurement [g]

Weigmen : Functional pigment weight used for preparation [g]
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