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Fig. 1 Preparation scheme of millicapsules. ((a), (b)) Volatile solvent
is added to slurry composed of solid particles as an ingredient and
liquid monomer to obtain a homogeneous solution. (c) A small
amount of the solution is placed on a superamphiphobic surface to
form a spherical droplet. (d) The droplet is left for a while to
facilitate evaporation of the solvent. (¢) The spherical droplet of

slurry is solidified
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Table 1. Experimental conditions for preparing primary droplets and coating layers and effective diffusion coefticients of acetamiprid in capsules

(D.). Encapsulation efficiency of acetamiprid, theoretical acetamiprid content and actual acetamiprid content were abbreviated as EE, TAC and

AAC, respectively

Primary droplet

Coating layer

- - - - - Capsule
. Feeding weight ratio Feeding weight . D, x 10°
Condition L TAC . Volume  AAC [%] diameter
(TRIM:acetamiprid: EE [%] ratio [cm?¥/s]
[%0]” (ud] [mm]
DCM) (TRIM:PEG)
A 1.00:0.11: 1.00 >99 10 - - 10 1.7 33
B 1.00:0.43 :2.00 >99 30 - - 30 1.7 424
C 1.00: 1.50 : 4.00 >99 60 - - 60 1.7 51.5
D 1.00: 9.00 : 19.00 >99 90 - - 90 1.7 155.1
E 1.00:9.00 : 19.00 >99 90 1.00 : 0.00 2 64 2.1 22
F 1.00: 9.00 : 19.00 >99 90 1.00 : 0.00 3 53 22 1.1
G 1.00:9.00 : 19.00 >99 90 1.00 : 0.00 8 34 2.7 1.0
H 1.00: 9.00 : 19.00 >99 90 1.00: 1.00 2 62 2.1 11.1

¢ TAC = (weight of acetamiprid in primary droplets x 100) / (total weight of acetamiprid and TRIM in primary droplets)
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Fig. 2 (a) Slurry composed of acetamiprid particles and TRIM monomer
on a superamphiphobic surface. (b) A droplet of homogeneous solution
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prepared by adding DCM to the slurry (condition C in Table 1). (c) A
slurry droplet of (b) after leaving it for 24 hours to remove DCM
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Fig. 3 ((a)—(d)) Appearance of capsules prepared in condition A
(a), B (b), C (c) and D (d). ((e), (f)) Cross-sections of a capsule
containing no acetamiprid (e) and a capsule prepared in condition D

®

Fig. 4 (a) Release behavior of acetamiprid from capsules (n = 3). (b)

Cumulative amount of released acetamiprid as a function of square
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4(a)) . FRZSAE E Tld EEHED 64%EmWeibh EEHE
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(Figure 4(a)) . ZhX, 7 /v Oa—Ng h OB & 75+ CTh
% PEG 23KHICIET 28T = —MNE PICHH 2l AL 2SR S
U, AT BIVNER O IKOPEEZ2 B NS, ZOKITERELT= T B4
TURDI TNV OILEIMEES NI 72D THDHEB X HND.

WIZ, TEREITYROPI A L E A L0 E BAICEHNT 5729,
AT N HFOTRIITIROGNEBREEZH L. B R O
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$912% 4% (El and Taverdet, 2007) .
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RIFIZBNT, fithiha M/Me. Bi#hE £° L L7227 T 7 %4i% (Figure
4(b)) . 7'y FOITEAR OB E N SR H LI A L% 5% Table
L IZRT. 7235, Figure 4(b) Tl 7 1y hOREAERAZE N TN,

Mt D % TRIM 7RV ~—"TCTa—hL7= 5 E(FEEH R 64%) D%
PEBAREUL, ZNETERICEFETHY, = —MLEZL TV
St CEAHR 60%) DK 1/25 ThoT-. SHIZEM E Da—NBIZ
PEG ZiR A (51 H, S % 62%) 752280, TOHAMEENREL
XA C ORI 1S ICETHIMSE LN T, U koo, 7
A EI—NT DR, TRIITVROER FaEm<hbo0,

ZOHHEE IS DN T,

# B

G T RIVBEM K EDATY—IRIBEWZ, ZDOWAITH
A R TR A AL A N2 2 CHE R AR L. =
DVERZ B IRE m FIZ T3 52 8 CERIRIER 2 E L | #iE I
KOO MEA WR AR ST % R T o 72 L BE
M EEILSE D ETERIROIVI T B A EERILT-. ARIEIZEY,
HAWEE @R THTRLVNICNETE, TN ZICH 7RI
HHAWE @S EASELIENARETHHI LR LI, &BIZ, BT
A EEI T VBN Ca—NT 5281280 A RAYE O R E
EHECEBZ AR L.

[FE] 7'2I7VNE AAREER S TR TN . 220
ML CHEER T 5.

Nomenclature
D. =Effective diffusion coefficient of acetamiprid in [cm?/s]
capsules
M, =Amount of acetamiprid released from capsules [e]

during the period fromt=0to¢t=1¢
M. =Amount of acetamiprid released from capsules [g]

during the period from #=0to =0

R =Radius of capsules [cm]
t =Time after soaking capsules in solution [s]
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Fabrication of Millicapsules from Slurry of Ingredient Particles and Monomer Liquid on a
Superamphiphobic Surface
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We previously developed a method to fabricate spherical millicasules on a superamphiphobic surface.
The procedure includes formation of spherical droplets of a liquid with dissolved ingredients on the surface and
solidification of the droplets. The purpose of this study was to fabricate spherical millicapsules from highly
viscous slurry consisting of solid particles as the ingredient and a liquid monomer. The high viscosity inhibited
formation of spherical droplets of the slurry on the surface. We added dichloromethane, which is highly volatile,
a good solvent for the ingredient, and miscible with the monomer, to obtain a homogeneous solution. The
solution formed spherical droplets on the surface, leading to successful fabrication of spherical millicapsules
by polymerization of the monomer after evaporation of dichloromethane. We showed that the ingredient could
be encapsulated with high efficiency. Further, the release rate of the ingredient could be controlled by coating

the capsules with the polymer prepared by polymerization of the monomer.



