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Analysis of volcanic-ash-based insoluble ingredients of facial cleansers

Yoshiaki Ikarashi®, Tadashi Uchino and Tetsuji Nishimura

The substance termed “Shirasu balloons”, produced by the heat treatment of volcanic silicates, is in the
form of hollow glass microspheres. Recently, this substance has gained popularity as an ingredient of facial
cleansers currently available in the market, because it lends a refreshing and smooth feeling after use.
However, reports of eye injury after use of a facial cleanser containing a substance made from volcanic
ashes are on the rise. We presumed that the shape and size of these volcanic-ash-based ingredients would
be the cause of such injuries. Therefore, in this study, we first developed a method for extracting water-
insoluble ingredients such as “Shirasu balloons” from the facial cleansers, and then, we examined their
shapes and sizes. The insoluble ingredients extracted from the cleansers were mainly those derived from
volcanic silicates. A part of the ingredients remained in the form of glass microspheres, but for the most
part, the ingredients were present in various forms, such as fragments of broken glass. Some of the
fragments were larger than 75 um in length. Foreign objects having a certain hardness, shape, and size
(e.g. size greater than 75 um) can possibly cause eye injury. We further examined insoluble ingredients of
facial scrubs, such as artificial mineral complexes, mud, charcoal, and polymers, except for volcanic-silicate-
based ingredients. The amounts of insoluble ingredients extracted from these scrubs were small and did
not have a sharp edge. Some scrubs had ingredients with particles larger than 75 um in size, but their
specific gravities were small and their hardness values were much lower than those of glass microspheres
of ingredients such as “Shirasu balloons”. Because the fragments of glass microspheres can possibly cause
eye injury, the facial cleansers containing large insoluble ingredients derived from volcanic ashes should

be avoided to use around eyes.

Keywords : volcanic ashes, hollow glass microsphere, Shirasu balloons, facial cleanser, eye injury
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N, ZYE LTCIREMZHE 2T TLE > 2T HRERD 12, IT6 KIS 7 IXERFET/ @ ICH LN 5,
5. 2. NBRYMOIBE

ARBFZETIE, WHERHIEE S N7 KK HR JEUR A 52
P& UCTIREKR 285200 B W REVED D % A2 &) 70 % 5
5720, TGS OMBEEZREL, FoNR
B OTARE 2 <72,

RB&
1. & #

KK R ECRHRS A R A P A (TK 1 ROV TK 2,
K1~K9), KOTRoOwkER (A2 5 7HHVER 2,
S1~S9, 275 7WieALN1, N2) (Tablel) %
AEICH W2, WIREGT 2 515 KUK HER O R
B AT L7z ERIT3, 1S4 f OV IS 5 1 AL M i

Table1 Scrubbing ingredients listed on labels of facial cleansers

2—1. KR

JISHEDICHE U TAT o 72, 3B GEIRE M o341
10.0g, FHH DY A135.02) #300ml ¥ —F —iC &
D, $200ml DK EZMZ THEBRTHEL 2 ICHEBEL
72. AR (No. 2) %@L 72/KEKZHK70 ml/min ¥
BTCE—7—IZiH T L2U~36M M+ —N—Ta— &8
7o, B R T XA (FLEE 1 um, Whatman
#GF/B) TA# L, 105CT2H M Lz S22
%, eFEME T3~ s 02 a—- T TRRE IS L
7.

2—2. HHHR

AR (IR O%AI1Z1L.0g, BEOA120.59)

Code Company

Information about scrubs

Labeling ingredients
derived from
volcanic ashes

Facial cleansers containing ingredients derived from volcanic ashes

TK 1 A MEKILKY 5 ABE KILK
TK 2 A KIWK (XA - 7 ATV I = A 28 A7, EREIN TAW - TABT v
I =T LB
K1 B KIWKY 5 ATTE, BEBRLIKI X IVES KILJK
K2 C KIWKE ST A, BEKILDIKRY T A KK
K3 D KWK+ A Al
K4 D VIADRMTHHE - A% [HL] rAEE AL (A1)
K5 E FTA NN — A8 (Na/K/Al
K6 D KK Y 5 A A Al
K7 F I A= (WERG) BLE, bTr10Isarw) BT ANNV—E S AR Al
fHH
K8 G A EE AL
K9 H WY 7 A TS 7oAER, BEBOXKILK, KILKY 7 A KK

Scrub facial cleansers

B KBAEMBA . 77 0RG—jk, ANV REFIYF, R7TFT5HD)H

BLADFITNRA 7 7 T7WHE B (BROFENEWRAE, F0E5), H RNFXF R

AAFEHBAY 7 ANy v a Ry 77 @i BIRroEROHE LN RE), B

ROOMPAZ ST I RKRV T VA 5T &Y 7 Nk, RKARWEHME (77 45—) T

A7 T THE BN O (BIERA<A 7 uny Y =), WEHEROLRA T TT

R2 SB
S1 SA 10000K.D I 7B A7 7 7B : 39 L EICARIZE TS I 7 ok
S2 SA
HEhiELYT)
S3 SB 5HDAY 5T
S4 SC
WhFF I A2 5T
S5 SC
TELRbOIVRT
S6 SD SO 7 7 THAA
S7 SD ALV —=HUZAZ S5 7 in : BHRWAE 2 LA
S8 SE
S9 SF

Facial cleansers not using a term of scrubs
N1 SB FRIZZ2 L
N3 SA izl

RTOL 072 A7 7 THRATE | BB - 7 v Itk (GBI
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250 ml ORBAEICE D, H20mloKEMZ TELH
R, 10CKE LTI00 M, m5100mEEE 9 L
72, 5 ~100MiER, BiEZERSIBM A, L
WIS BHITK, 5/ —VREOT7E b yENEN20 ml
T2 MMM E R 4T > TR L7218, 7T AHEAKT
Z# L, 105CT2 MMM, HEWME cBligL
7.

3. BEHO#MERR

RS AMIR BE r A W - A BTV X =7 DB
W OMBERE 2> T, FEROQKITEY, (2)7 VA
U, AL, WRBELVCGESRE SN L. T4
bbH, AKR10g %2 & VK150 ml &b 2 KB LT 1R
gk, w0 L CE2875 ml 12K 2 0 2 T100 ml &
L, W~G)HORFERE L. MR, ATE
WRBR DT % AR\ LIAL N ) o 25 &2
Z, MBI (0.005 mol/l k1. 0 ml) & iR& DR %
L7z, F72, #81.0g12K20 ml L O°FalE 3 ml %
MACTHEBL, ABLTHESNREE HERECE, L
7oA G)ESEHORERAR E Lz, fbr MY oA
AN Z 728 & O % SRS, 0 ml & Jig L 7.
4. TRMR

IRV F — R O X AT tE (PANalytical £
Epsilon 5) % FIvCTRILK B R EUEH & O PR EE 2 © 1%
5N ABEW D ITLEGNT 24T o 72,

RREEZE
1. KEREAER

KRR, L2 S & Col LR 2 A3
LHETH B, RIHETRILKHRER %A L7k
B D B Al Y L IR R AR o h, ehzh
AT ARG, KIWKHBSREREZEZ S/, LaLl, %
BRI RIS 2 RAT 5 2 e, FbICX - TK
AR THPZRIROBWHORFEL THRELTLES
72, F72, BREWORBEREDLHE T3 5 KOHHEL OB
HHEICL > TRELEH L. XoT, NEWOGEE
WX LT o s B & e L 7.

2. HHER

KICARBET O RINCIRE T % b D % AR & 5
LCEAZEZHENE L, TFlB2 KB SET
NEWETEEL, RICEREEZY  —vEeT R
TG L Chrv 7z, RETHHREROFAMERICE > T
HEBREOREESRELDOLOTHiLE LTHEORE
WS, KEGRER L ) —E L EOMEIE SN (F—
7R\ . BEIT 3 KO IT6 (X1 & A LA TR &
LCHY, IS4, IS5 K WIS 7 IC 2 TId50%Hi 4 4%
WAL, RV T TREDFERNP DL LN HIE 1gH
720 6 ~43 mg OB IR LNz, BFITOWTHEDS

NANBYOEITFNEFNEL L 0D, KINIKH R
BE2BAET 2 0ERNE, o2 5 TR AT Uk
I DL OREWMHHEAF L7 (Table2).

Table 2 Percentage of insoluble bodies extracted from
facial cleansers by extraction test

Sample Residue (%)
Code
Raw materials
IT3 95.5
INY! 46.2
1S5 60.0
1T6 95.3
1S7 55.9

Facial cleansers containing ingredients derived from volcanic ashes

TK1 Exp.l 159
Exp.2 18.2

TK2 Exp.1 173
Exp.2 184

K1 89
K2 1.1
K3 18.1
K4 177
K5 24
K6 16.9
K7 1.7
K8 0.8
K9 Exp.l ND
Exp.2 ND

Scrub facial cleansers

R2 ND
S1 Exp.1 24

Exp.2 30
S2 Exp.l 29

Exp.2 31
S3 ND
S4 ND
S5 Exp.1 34

Exp.2 4.1
S6 1.6
S7 0.6
S8 ND
S9 Exp.1 34

Exp.2 3.6

Facial cleansers not using a term of scrubs
N1 -
N2 -

— : Insoluble matter was not remained.
ND : Amount of insoluble bodies was lower than 0.1 mg.
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3. MEHR

KUK RE AL, BRIETBIE S £ 88 - 7 A R
TUI=ZT AR E LTORASERSNS. EIEETIM
JERHRAS I, 7 AR - FABET VI = ABERIIE T
ELTCE b A%, B L7V I =7 2 ROMAbE — 8k
MNOLRLMETH S, 5 ORI L RER 2 9
Wi L7z865%, K, 7uh, S, BsE KR o
EERIIREANTHY, ZN5ONEIIBEHTERNICDH
- 7.

4. TR

4 —1. RUREsREF

HOE XA & 0 R o bk (BRfbW Tm
T) Rz, WTROBEE L b Si0. 82~85%, ALO:
7~8%, Fe0:2 ~3%LI3EAEE I RPoT. 2
OMBLIE T2 7 2] OfLFMET L RELES DT
3% H o7 (Table3). EOMERBRTIZIESEIM
HERR L XIVLTTH o 7225, X M95H Tid PbO 217
~38 ppm MH L7z, FEREBICEE S Tw 5l BHE
OB TIIERIA YT, HEEOBIEEA5
THVIEELH 5.

4—2. RIUKBAREHEZES L AER»PSBSNhD
TEY

TK1 KO TK 2 258 5N NEW E KT 5 0%
(L) v h b Si0, ALOK FFe,0,TdH - 72
(Table 3). BEHFHIHART SIO.DLHEHE0% & b T H I
K<, TIOAH %L Eh o 72, 2 OfEid KK kR
BOME & T ORLGEND 5 A, BIICHS & LT
EN7ZTIODRAEEZ 5ND 20, HEFOREY
1T & A EASKILK SRR CTd % & HIr L 7z.

Table 3 Results of elemental analyses of ingredients derived
from volcanic ashes and of insoluble bodies extracted from
facial cleansers containing ingredients derived from volcanic
ashes

Sample Ratio (%)
Alex SIOZ Fezos Kzo Ca0O TIOZ

Raw materials

IT3 8.6 80.2 37 32 33 0.7
154 8.7 822 29 32 24 04
1S5 8.0 83.1 3.0 32 21 04
IT6 84 81.6 31 35 26 05
1S7 7.1 854 2.6 31 14 0.1

Insoluble bodies from facial cleansers
TK1 8.1 77.0 35 3.0 2.8 54
TK2 6.7 744 33 32 40 8.1

The analyses were performed using an energy dispersive X-ray
fluorescence spectrometer.

5. NEYMOTIRBR

5—1. KIURERES

R OGH% Fig. 11ZRL7z. IT3 KROIT6 13T
NOFALRT T AHHIKTREZ100um 22 5d Db
RBOLNT. ISADHIEFNEVHDIF80um, K&
DTIF200 um %2 B HZORIRW SN, [T T A
Wh—=r] &EZzoNz. —F, IhopEh-LED
MBI IR, K50 um FEEO BB 72D sz,
IS5 122V Tid, HZERRWIE DT THF RO b DA

Fig. 1 Photograph of cosmetic ingredients derived from
volcanic ashes
IT 3, IS 4, and IS 5 were added to the facial cleansers. IT 6
and IS 7 were added to facial cleansers that were categorized
as quasi-drugs.



KUK B R JFORL & L 59 % BEBURHh O AN BRI 50 0 534 97

KD TH o7z, IST TRD S N5 2RI 1340 um

UTDOLONRIFIEAETHST.

5—2. RIUREAREFZEET 55
At S bbEG & U CEERTE SN TWwz TK 112

X, fieORESORZERIRY () ROZEhs R

I BRWBAHOL O (b) HREL B S (Fig.
2). BEEFINHELTHEEINTNETK2ICHTK 1

TK1 (a)

3

P 250um

Fig.2 Photographs of insoluble bodies extracted from facial
cleansers containing ingredients derived from volcanic ashes

& FRRDERIRY) S OB BRI 23 IRAE L TRAD 5 % 2%,
I A 3N E o 7o kR (K1 ~K9)

250um

Fig.3 Photographs of insoluble bodies extracted from various

facial cleansers not using scrubbings ingredients derived

from volcanic ashes
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oW TH FERICHZERIRDIZED e b0, Th
PENT R ROW D J5 5% {100 um % 8k 2 % $iF %
WHLHFIEL 72 K2 LUK 71220\ TiE, ZTh s sk
H50 um FEDIK, KK O BMAKTAED SNz, FE
AFAKIDPSRONDZNEWIDRVD, FT AW
REORERORFH b bz (Fig. 2).

5—3. RWWRBSHDRY 5 T2ERET 3R

A7 5 THHDFRDOLVEF N1 LN 2 TR
PNz E A LKLY, BEIIWRS v o7z KINKHEK
DDA 7 77 %WET 528G H5 NI ERDE
B% Fig. 312R L7 R2TRILKAENIO0 um 55D
BAYAR L 20 um BEORRMAIE 5 72 K OR 7255 5
Nz, WRoFRrs, RETAZ Ve Faxy A%
Y5 prEbhs, S1ES2TE, S2-11RT L9
Z20um BEOKR T-&, S2-2D X )22 DR T-28
HF 57150 um FBEO U220 HREHEILS RO S h
72. S 3 TIE500 um L L0 &5 F DR T3 i 5% - 72
S 4 TI3100 um §§D ABAETR DR F D= H iz,
INSIEAPICHACBIEL TR 7 77 L ks
S HEREHR TS, S5 513200 um FREE O Ek
R (S5-1) KUB30~100 umFEEDOARERY (S5-2)
PESN, V7 NER, V7 A2 5T, KRHEWREKE
FEatEtra — ) okfLEbh s, S61213500
um P E o BRI (S6-1), 100 pm FEEE O fkth o
CodvbiEl, RO10um FORRY (S6-2) 28
AooNT STIRR (ZLA) ELERSNTS
D, 20 um LF R T-2580 b7z, mARA LSS
T, 50 um LLFOREH KRG SN S9 13250 um
D EORE LAREDIFRY, 7V IgeBbhs. B
EHREN T EBICD IR TARBED E LTHS
NDBAZ 5 T1EH5H00, KINKEREE & 3R K
OB KRE S Rl o7z,

6. £&EH

MR EH TIZEENRFORE Z75um BT & L,
BEROSZHEDPSL AH50um D EOSBEMEREYIZ 21
UFTRFMERS A VELTWSY, K& SA75um
D EDEEL 30 X)) BB S LITRIRO EYITHRIAT 5 5
DOEEZRISTURELNH S & SNDE. KIKHRER
AT HPERNCE, PERIRYIEA D THR 75 um
R BN T AWK ORGEA LMD TN RO 5N
7o. 29 LB bkiiL, S0 o S s A v IR 23
BLTTERWE, NV—YREAA TS TEBHIZS &
LERELTCWZMEEZ SND. R Ic 22k
ROFAAHENTTEAWEMED H DA%, EITTREE
EEHT S L IO P RERIRAEN L 2 L 2R
5. PEERHCMEH SN TWBE A7 T 712 4 A9k &
Wi d 575, KINKHEOR S L IEH 52 RIRED

PRI > Tz, KILKERERHIH RS 2 K50
3, FSREOWADLDDBEL —~EDRIEHT 5
bOTHLHZ Enn, WITH S ) HELEZ $REMEIX
BwEEbhnp o, BEAHALIE [V T ANV —
v oEEENELSL, —EUEOKRE SO WAT
ELRVEIRRLAZLDORENEINTVEY, KILKE
EHT HUERIF LT, BERoRESEay bu—
Vg5 EEBDITHEFBOFIRRMHTICHE L THEELRE DS
PVETHAS.

E
TEEOMNZ W72 & T LS iimin & -
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