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Calcemia (percentage to the Initial value)
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4 Profiles of calcemia (percentage to the initial
valug) after pulmonary administration {n=4)
(calcitonin (CT) solution, PLGA nanospheres
coated with or without chitosan ({CS))

[; CT solution A; Non coating O; CS
coating mean & 8D, = P>0.05, *, P>0.001
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2 Principal mechanisms of powder fluidization and dispersion in dry powder inhalers

Inhaler Carrier Doses Powder supply Fluidization Dispersion

Spinhaler™  — 1 capsules mechanical shear force, relative motion
Rotahaler™  lactoge 1 capsules mechznical turbulence

Inhalator M™  glucose 1 capsules capillary shear force

Inhalator glucose 6 capsules capillary shear force

Ingelheim™

Diskhaler™ lactose. 4,8 blister shear force turbulence

Diskus™ lactose 60 blister shear force  turbulence

Turbuhaler™ — 200 bulk reservoir shear force, shear force

Easyhaler™  lactose 200

MAGhaler™ lactose  200-500 tablet

bulk reservoir

capillary
shear force  turbulence
mechanical mechanical

Spiros™ nfa 1, 16 or 30 unit dose, blister mechanical turbulence, impaction,
or cassette (active) shear force

Prohaler™ Mannitol gas assist turbulence, shear force.
(active)

Dynamic Powderlactose 12 cartridge pasassist  turbulence, shear force

Disperser™ (active) '

Inhale™ Device lactose 1 blister gas assist turbulence, shear force
(active)
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Table 1. Characteristics of some kinds of chemical reaction sites.

Reaction site Pressure / MPa Time / s Energy / eV
Sonochemistry 102 1076~ 10% 107 ~1
Photochemistry ~ 107 107%~10°¢ 1~10
Radiochemistry -~ 1071 108~10F 108~ 100
Plasmachemistry ~ 107 10~ 10 1~10
Thermochemistry ~ 107 10%~10+ 102~1071
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Figure 1. Sonochemical reaction site.
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Table 2. Sonolysis of pure water under various rare gases

Rare gas Thermal Solubility Rate of formation / ¢ M min'
conductivity® /em?® kgt R (Ha) R (H;05) R (O
He 1510 0.86 b 19 trace
Ne 493 105 h) 2.8 trace
Ar 179 336 12.3 106 094
Kr - 942 504 209 158 2.36
Xe 56.2 108 272 178 3.82
a) 10 W mt KL

b) Cannot be determined due to the overlapping retention times of H; and

He or Ne.
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Figure 2. Absorption spectra of (a) irradiated
PdCl, in SDS solution, (b) after addition of Nal
soluiion to (a). PdCly, 0.5 mM; SDS, 8 mM; cell
length, 0.5 cm.
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Figure 3. Time profile of gold{M}} and pailadium
{I1){(@®) ions with sonication, The sample
solution contains 0.0 mM NaAuCl,, 0.5 mM
PdCl; and 8 mM SDS.
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Figure 4. High-resolution TEM images of senoche-
mically prepared Au/Pd (a) (1/1) and {1/4)
bimetallic nanoparticles.
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Figure 5. Initial rate of catalytic hydrogenation of
4-pentenoic acid over the bimetallic gold/
palladium nanoparticles (@), palladium black
stabilized by SDS{A) and the mixture of gold
and palladium monometallic nanoparticles {O).
The rates estimated for the mixtures of gold
and palladium nanoparticles without interaction
is also shown (dashed line),
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Table 3. Results of EDX analyses of Gold/Palladium bimetallic nanoparticles

(a) Au/Pd = 1/1

whole

center

by Au/Pd=1/4

edge whole center edge

Au (atom %) 496 76.0
Pd (atom %) 504 240

36 249 58 07
964 751 42 593

Tabel 4. Bimetallic nanoparticles synthesized by the sonochemical reduction.

Noble metal ions Surfactant Structure®
' SDS Core-shell
[AulCLT / [PAICLE
PEG-MS Random
SDS Mixture
[Aul CLT / [PtV Cl*
PEG-MS Core-shell
[PtYCl]> / [PA M CL P SDS Random
[PATCLJ> / [Pt ClL= SDS Random

a) Core-shell: core shell structured nanopartiles, random: random alloyed
nanoparticles, and mixture: mixture of monometallic nanoparticles.
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Table 5. Preparation and control of the carbon content of PAC

Residual Pd(1) Rate of Pd{1)

28 28 28 PdCx
Sample after sonication/ reductionn/mM

(111} {200 (220) X= mM M min!
Pd black / 100 mM i-PrOH 4005 455 6810 003 — —
Pd(1I) 7 100 mM MeOH 4023 467 6836 0 4.1 100
Pd{I) 7/ 100 mM EtOH 3958 459 6742 011 0 3309
Pd{I) / 100 mM I-hexanol® 3950 453 6714 0I12 0 550°)
Pd(d)/ 1 mM i-PrOH 4018 468 6723 001 75 50
Pd(I) / 10 mM i-PrOH 3076 461 6729 008 0 2509
Pd{I) / 100 mM i-PrOH 3930 463 6666 015 0 2909
Pd{I) / 100 mM acetone 3986 462 6748 006 38 1009
Pd{Il) / 100 mM t-BuOH 3530 454 6680 015 44 937

a) Completely immiscible,

b} Average reduction rate determined after 60 min of sonication.

¢} Initial reduction rate after 5 min of sonication.
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Figure 6. TEM images of products and size distributions of palladium nanoparticles formed by 30 min
irradiation. Conditions: 1 mM Pd{1l}, 20 mM alcohol. a) 1 wt% Pd/Al,Os, 1-propanocl, h) 5 wt% Pd/
AlQg, l-propanol, ¢} 5 wt%, Pd/AlOs methanol,
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Fig.1 Photograph of high-speed media
agitating mill
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Fig.2 XRD profile of ultra-fine particles:
effect of amount of oleic acid
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Fig.3 Infrared absorption spectra of oleic acid
and surface treatment of ultrafine
magnetite particles
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Fig.8 SEM photogrephs for comminuted molybdenum sulfide
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Fig.7 Particle sixe distribution of molybdenum
sulfide
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Table 1 Characteristics of molybdenum sulfide : Specific surface area, elemental analysis and

S/Mo ratio )
Grinding atmosphere Sa(m2/g) | /Mo |C (%) |H (%) |O (%) |S (%) |conv.(1H)
Aldrich MoS2 48| 2021 1.34| 007 | 055 {39.87 0.9
n—-decane+toleic acid 848 | 2.09| 6.96 | 0.84| 3.23 [36.81 171.6
n—decane+toleic acid+HCI 730 201 462 056 | 1.81 |38.62 298
n—decan 10861 1.46 ) 271 | 0.44 | 4.89 |137.08 38.9
n—decan+HCI 109.5| 207 | 248 | 0.27 | 1.88 |39.52 35.5
Dry 11.0| 1.22| 226.| 0.56 |15.86 |22.10 40} -
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Fig.10 TEM phoetograph of molybdenum sulfide
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Fig.11 TEM photograph of molybdenum sulfide
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Fig.1 Ultrasonic levitation of styrofoam cubes
in air. 14.75 kHz.

Fig.2 Agglomeration of alumina particies in
water, 1.75 MHz.



Fig.3 Acoustophoresis: concentration of agglomerated alumina particles by changing frequency.
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Horn type reactor
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Fig.7 Experimental apparatus to measure
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Fig.8 Visualized sound field using the schlieren
technigue (left) and distribution of
luminescence (right). 140 kEz.
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Fig.12 Changes of visualized sound field at different distances from the transducer surface

to the cell bottom. 140 kHz.
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N indicates no experiment.
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