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Table 1

The Main Components which listed in Ingredient Labeling of Tested Spray Products

Toilet deodorant spray

Deodorant agent ; Green tea extract and plant extract, Antibacterial agent ; Grape seeds extract, Inorganic

antibacterial agent ; Ag* compound, Ethanol, LPG"
Lotion Spray

Sodium platinum polyacrylate (Platinum nano colloid), Water, Nitrogen gas

Antiperspirant Spray

Silver/Zinc/Aluminum-supported zeolite, Zinc oxide, Aluminum chlorohydrate, Hexadecyl-2-ethylhexanoate,

Methylphenyl polysiloxane, Corn starch, Calcium alginate, Decamethylcyclopentasiloxane, LPG*

UV Sunscreen Spray

LPG", Cyclopentasiloxane, Water, Ethylhexyl palmitate, Zinc oxide, Ethylhexyl methoxy- Cinnamate, Titanium

Oxide, Polymethylsilsesquioxane, t-Butyl methoxydibenzoylmethane, Aluminium Hydroxide, etc.

*LPG : Liquefied petroleum gas
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T 7T 4 H—:0.007~0.028 pum (F#J0.021 pm),
A7 —1 :0.028~0.055 pm (FJ0.039 pm), AT —2
:0.055~0.094 ym (F#J0.072 pm), AT —373 1 0.094~
0.16 um (F¥J0.121 pm), A7 —4:0.16~0.26 pm (¥
#J0.203 um), A7 —5:0.26~0.38 um (%#0.317 pm),
AT —6:038~0.61 pm (FFHJ0.485 pm), AT —I7:
0.61~0.95 um (F¥J0.765 pm), A7 —8 : 0.95~1.6 um
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P¥E, pgmd) EEM L. ke, REHZ7 NV —%
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#20.1 g~0.5 g&ilkt & L, 7 4 /v¥ — L[RERD L TR
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Table 2. ICP-MS Parameters and Limit of Quantification for
Metal Analysis in Sprayed Particles

. Limit of
Monitor ion . .
Element (mr2) quantification

(pg/m?)
Mg 24 3.0
K 39 15.0
Ca 43 2.0
Ti 47 2.0
\% 51 0.20
Al 27 10.0
Mn 55 0.50
Fe 56 25.0
Ni 60 3.0
Cu 63 2.0
Zn 66 2.0
Ag 107 0.05
Mo 95 0.10
Cd 111 0.02
Sb 121 0.03
Pt 195 0.02
Pb 208 0.30
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Fig.1 Number Concentration of Sprayed Particles in Glove Box (370 L)
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Table 3. Metal Concentration in Sprayed Fluids (mg/g)
Spray products Mg Al K Ca Ti Fe Zn Ag Pt (ug/g) Total
Toilet deodorant spray <0.001 0.14  <0.001 0.006 <0.001 <0.001 0.064 0.012 — 0.22
Lotion spray 0.002 <0.001 0.002 0.012 <0.001 <0.001 <0.001 <0.001 0.01 0.016
Antiperspirant spray 0.023 37.0 0.009 0.21  <0.001 0.045 335 0.15 - 70.9
UV sunscreen spray 0.12 2.1 0.020  0.039 33.8 0.002 52.6  <0.001 - 88.7
—: not analyzed
2. A7 L —RRMDOES SrAT > —— Toilet deodorant spray
AV —REGRELERSORGER L LZE 25, 40 ---A--- Lotion spray -
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Fig.3 Metal Concentration of Sprayed Particles

Classified by Particle Size

Figure of lotion spray was not presented because of
undetectable concentration of metals in all particle sizes.
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Measurement of the Size Distribution and Metal Content of Particles Generated from Spray Products

Ikue SAITO?, Aya ONUKI?, Tomokazu MAENO?, Mitsugu HOSAKA? and Dai NAKAE*

Personal and household products in spray form emit a large number of particles. There is limited information on the size
distribution and components of these particles. Four kinds of products — toilet deodorant spray, lotion spray, antiperspirant spray,
and UV sunscreen spray— were tested for the size distribution and components of the sprayed particles. The products were
sprayed into a glove box, and the particles with a diameter between 7-nm and 10-um were measured using an Electrical Low
Pressure Impactor (ELPI) during 30 min. The highest number concentration detected was for the UV sunscreen. With the
exception of the lotion product, the sprayed particles remained in suspension 30 min after spraying. More than 91% of the sprayed
particles had diameters smaller than 1-pum (the median diameter was between 0.04 and 0.12 um). The metal components in the
particles were analyzed using an Inductively Coupled Plasma-Mass Spectrometer after a microwave digestion process. Aluminum
and zinc were commonly detected in the toilet deodorant, antiperspirant, and UV sunscreen; the other metals detected were silver
from the toilet deodorant and antiperspirant, and titanium from the UV sunscreen. More than 98% of the metals were contained in
particles with diameters larger than 1-pm. No metals were detected in the lotion spray particles. The main components of particles

with diameters smaller than 1-um were considered to be water, liquefied petroleum gas, alcohol, and silicon oil.

Keywords: spray product, particle size distribution, number concentration, silver, titanium, zinc

2 Tokyo Metropolitan Institute of Public Health,
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan
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