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Examination of Antiseptics in Cosmetics (April 2004 - March 2006)

and Improvements in the Analytical Method

Ken'ichiro MORI *, Yoshiaki NAKAMURA *, Nahomi OHNUKI *
Michiko MIYAMOTO *,

, Kiyoshi TERAJIMA *,
Shuzo OGINO * and Kazuo SAITO **

Analysis data of antiseptics in 651 cosmetics, obtained in our laboratory between April 2004 and March
2006, were classified and aggregated. The following 24 compounds were studied as cosmetic antiseptics :
methylparaben (MP), ethylparaben (EP), propylparaben (PP), isopropylparaben (IP), butylparaben (BP),
isobutylparaben (IB), phenoxyethanol (PE), dehydroacetic acid and its salts (DA), sorbic acid and its salts (SO),
benzoic acid and its salts (BA), salicylic acid and its salts (SA),
3-(4-chlorophenoxy)propane-1,2-diol (CP),
chlorohexidine (CH), hinokitiol (HO), photosensitizer 201 (P2), p-chlorometaxylenol (CX), triclosan (TC),
benzyl alcohol (BO), benzalkonium chloride (BK), benzethonium chloride (BZ), methylchloroisothiazolinone

isopropylmethylphenol (IM),

methylchloroisothiazolinone/methylisothiazolinone (KS),

(MT) and formaldehyde (F). Among these antiseptics, MP was used most frequently, followed by PE and then
PP. Based on these results, improvements were made to the routine screening method for cosmetic antiseptics :
10% water was added to the HPLC mobile phase of the official method 1), preparing two standard solutions,
one for the eleven compounds MP, PE, EP, PP, IP, BP, IB, DA, SO, BA and SA and the other for the two

compounds, CP and IM. This method enabled sufficient separation of MP and PE and rational analysis of the
thirteen antiseptics.
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Table 1. Determination of Antiseptics in CGosmetics (Apr. 2004—Mar. 2006)

wiol—  |M_D. [min =
Mo, |Cosmetics o fsen () 1;13 MP [ERP| PR |IP|BP |IB | PE [DAlsolBA|lsA|IM|CP ks [cHHO|P2|Cx|TCE G W|BZ|MT| F
* *2 CBIHE
1 [Soap 20 1 12 25 1
2 |Face washer 34 13 38 13 1 4 3 11 1
Face make
3 e Mo 42 1 16 38 20 =] 11 1 = 3 14 1 1 1 2 4 2 1
4 |[Body shampoo 7 1 2 28 2 1 1 1 2 1 2 1 1
S [Body lotion 14 13 Fi 7 =] 2 =] 1 1 1 1 1
& |Body cream 3 2 2 2 Z 1 2
7 |Bodv pack 1 1
8 [Hair shampoo 24 1 4 17 10 2 g 11 2 1 =] =] 2 [1 3
2 [Hair rince 22 1 4 18 10 2 =] 3 4 2 1 =3 1
10 [Hair colorant 18 1 10 56 4 3 2 1 2
19 Coloring hair = 1 1
shampoo
12 |Hair stvling 29 2 a1 20 2 10 3 14 1 1
13 [Hair treatme nt 12 4 33 g 3 2 1
14 [Hair tonic 1 1 1 1
15 |Skin Cream 51} 2 5] =] 42 |24 33 17 2 25 1 1 1 1 2 1 1 1
16 |Skin Milk 12 2 11 13 4 L=} 3 1 10 2 1
17 |Skin Licuid 100 =]} 19 18 56 |13 =] 1 37 2 2 3 2 5] 3|3 1 1 2
18 |Skin Oil =] g | 100
19 |Shaving cream =] 4 50 S 2 1
20 [Aftershave lotion 3 1 1 1
21 |Pack 10 2 7 1 4 1 4 1 1 1
22 |Powder =] 2 40 5] 2 2 3 1
23 [Base cream =] 4 1 1 1
24 |Foundation 24 4 17 13 =] =] 2 1 =] 1
25 [Mascara 3 2 1 2
26 |Eveshacow =] 2 25 4 S 11 3 1 1 2 2 1
27 |Eveliner L=} 4 67 2 1 1 1
g Perfurme, Eau de 18 18 | 100
Sologne
29 [Suntan 1 1 1 1 1 1
30 |Sunscreen 43 2 4 =] 28 =] 20 |1 3 1 21 1 2 4 5] S
51 |Mailcolor 15 1 9 G0 1 1 3
32 |MNailcolor remower 12 12 [ 100
33 [Mailcream 4 3 1 1 Z 2
34 |Lipstick, Lipcream 34 19 53 5] 2 711 =3 1 4 1
35 |Toothpaste 10 5] 5] 30 L=} 1 1 1 1
35 |Bath Preparations 11 =] 73 3
37 |Evelid Adhesives 4 5] 1 2|12 3 2 1 1
a5 Evelid Adhesive 1 1
Remowver
39 |Cheek Color L=} 2 33 1 1 2|12 3 3 1
40 | Eve brow 4 2 =18] 1
a1 Evelashe e = 1
Permane ntware
42 |Evelashe Curling 1 1
Total 651 23 | 209 32 |305 (87 (153 | 2 85 |26 (183 (13 1o |27 13 |2 |14 13 3 4 (51211 1 111 214
#1 D wiolation of Japanese phermaceutical law #*2 . samples undete cted antiseptics #3 : percetage of samples undetected antise ptics

P methylparaben, EP: ethylparaben, PP propylparaben, IP: isopropylparaben, BP: butwlparabe n, [B: iso butylmaraben, PE: phenoxyethanol,
DA debydroacetic acid and its salts, S0 sorbic acid and its salts, BA: benzoic acid and its salts, 54 salicylic acid and its salts,

IM: iso pro pylmethylphenol, SP: 3—(4—chlorophe noxy?propane—1 ,2—diol, KS: methylchloroisothiazolinone - methylisothiazaolinone,

CH: chlormmbhexidine, HO: hinokitiol, P2 photosensitizer 201, GX: p—chlormometaxyle nol, TS triclosan, BO: benzyl alcohol,

Bk benzalkonium chloride, BZ: bernzethonium chloride, MT: methyichlormisothiazolinone, F: formalde hyde.
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BP, PE, DA, SO, BA, SA, CP, CH, CX, BO, BZ, F
DOFEAERRIK - FoepisE (Bk) %1, MP, EP, PP, IP, IB, IM,
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2) BHEHF 13 BORYU—=2T %

(1) HEHBHROFEE FHEHW 0.4 ¢ ZBHEICED,
AB 7= )VERML CTHEERBTHL, 20 mL& L7z,
HERE T ADHEAITA 10 nLE A2 THTENL,
AB 7= )VERML THEERBTHL, 20 mL& L7z,
KA NVEF AVFEERE T TV 5 nLTIEMNL, A ) —)L
12 mLARINL TH<#R L, Af 2 nLazinz CHEEH

WT 10 AN, A%/ —/T 20L& Lz, Zh
DOWIRIY 2, 3 FERIfkE L%, EEE%E 0.45 um®D
ALUT ST 4NE—THl L TR E LTz,

(2) EEREKROFR  EERWKIIMP, EP, PP, IP,
BP, IB, PE, DA, SO, BA, SAD 1l & &telmik s,
CP, IM® 2 WinaELHIKRO 2 FHEZFRM L. PE
ORI 50 ppm, MIZ9 =T 20 ppm D A ¥ J — B

L.

(3) HPLC 4ff 515 2 : Tosoh TSK-GELODS-80TS
(4.6mm id. X 150 mm), ¥ : BEE -
0.02 mol VW AEE—/KFEF MY LA, 0.0018 mol HifkEF
IR RAFALT oE= A, K500 mL, A%/ —/L 364
mL, 7 h=FU/L 136 mL, Y AME( — 10)182 uL
M : 74 NEA A — R7 LA e
AR 20 uL

1 mL/min
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FEL7%. EEBRAEZ PER 002 %, SA, IM, KS,
BK, BZ 7% 0.01 %, /X7 X7 )L 6 fE, SO, BA,
CH, HO, P2, TC, BO, MT 7% 0.005 %, DA, CP
0.003 %, F 7% 0.002 % & L7-.
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HICHIBRPEG Ao RESERKICRHT 2, m / n
X 100 (%) ZALBESORERICR L. 72k, BRAEM
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E23 100 %, T72b LT X TCOREREIHEHHME A
SN TWeho b 1T No.18 fLBEH, No.28 &
K, A—F=vr b Noi32 BRIEAIT, LT, Nol A
F A (95%) , No.36 Aial (73 %) , No.3l xA /L7
Z— (60 %) , No.l0 ZxFEE} (56 %) FNRH .
R, BEROBE, F72XEK, XA ND T —ZHOFKEE
B p oy & T 2L IIBE R OB A IIAE L E X b
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FIWA > TWFEHEIE No.5 AT 4 —n1—3 3>, No2l
Ry ZHl, No33 M7 VU—AT, BT, No.30 HEETH
1E# (9 %) , No.l6 Fik (11 %) , No.8 ¥ 7 —
(17 %) , No9 U A (18%) , No.17 Ab¥ik (18
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RIRHY, MEFROEAZBRE L2WGlRk~ &5
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RTRUHENEDTWDM, 20712 PE D 183 1 (41.4%)
MASTND., IEENTXANZL DT DI AL RN
THMEY BNH Y, NTXUEALR AR XA HE
MICh 5., TREEEC (507 —] 2dERELT
PE 3 2Lk ML T3 . 8 Ao CPIXLL
B END 2o 7228, Table 1 IR LZX 91T,
No.3 AA 7 ¥ L L= No0.30 HEET LD HI~D AT
HYN > THIML TS, 9 Ao KS 1L, FA@ATWFEY
{EHESICIRE S NS A, No9 U A, No8 ¥/ —
BIZZAENTNS. KS DR TH S 19 it MT DK
Bl RIXKS @ 1/10 THD2, FEELSA OB IR S 72\
{EEEIC B ERANTF R SN TR Y, 46 2 oL
7o 15 AL FIHERESRICHSINT 2 Z & i3kl s Ty,
No.17 AbBE/KTF 2 LiZ 2 BMISITEK E 2D, L
LEHEICE B ENTH, No3l A NI T—TIF,
B TR AT IR/ HRILLT VT REIE] OFER
DA DGEX, BIEOMESICE IRV LT VT R
B & LCGEKIZ A B2V,

{EFE ST ITE B OB EA % OFH L CTRER 3 2 603 7
gV, Z 2 TRAERREZEEOHE SNI2GE OMb 6
ORI L CRIBENRICER L, Table 3127 L7,
ZZT%H MP, PE OBMBEHANL L, RT3 fLiE
MP, PP ®ffH, 4 {iZiZ MP, PE O &< . 6 fricix
MP, EP, PP, IB, BP D/XT7 XU AT )L L PED 6 Ff
REDOHBRINAY, ZORAICEDBBHNIA L K
g, RSN TWVWDEZEE2RLTNDS.
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NEhro7= MP & PE I%, HPLCY m~ k7 T A CIRER
Ml 3.2 73k 3.5 pLRIEML, Flv—T 1308 L
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Table 2. Number of Antiseptics Detected in 651

Commercial Cosmetics

Ranking Antiseptic (n) Ranking Antiseptic (1)

1 MP  (305) 12 Sso (10)
2 PE  (183) 13 ™M (9
3 PP (153) 13 IP 9)
4 EP (87) 15 F (6)
5 BP (85) 16 K2 (5
6 BA (27 17 HO (4)
7 IB (26) 18 CH ()
8 CP (14) 9 cx @ ,
9 DA (13) 19 MT (2
9 SA (13)

9 KS (13) Total (969)

Table 3. Number of Detected Mixed Antiseptics in

651 Commercial Cosmetics

Ranking Antiseptics (n) Ranking Antiseptics (1)

1 MP (71) 12 MP/EP/PE (6)
2 PE 47) 13 MP/PP/BP (5)
3 MP/PP (39) 13 BA (5)
4 MP/PE (36) 15 MP/EP/PP/BP (4)
5 MP/PP/PE (21) 15 EP/BP (4)
6 MP/EP/PP/IB/BP/PE(15) 15 KS 4)
7 MP/BP (13) 15 PP 4)
8 PP/BP (12) 15 BP 4)
9 MP/EP (10) 20 MP/EP/PP/BP/DA (3)
10 MP/EP/PP/BP/PE(8) 20 MP/EP/PP/BA (3)
11 EP (7) 20 SA (3)

K% 10 %¥IN9 5 Z & C PE OFFFRRIZ 3.8 /01C, MP
X 43 L, HaRnaBERERTE . —F, IM
& BP, DA & CP OV —2 24V O&ER Y BNELTN,
RS A CP, IM OIRGIEERIK L, o 11 oo
IRATEMERIRD 2 FEER L 25, RFICHRET D
TENTE. Figl KHERAEERKRO 7 a~ 7T
LxER LT, KA 651 fFEH IM & BP AN E 2R - 724l
2, DAL CPIZ 0 HTHY, HirofATH I 1
~ NI T LADT—H—BII Lo TCEESNTTHZ LT
AHEETHoT-.
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Fig. 1. HPLC Chromatograms of Mixed Antiseptics Standard
Solutions

Analysis conditions of HPLC are described in the text.
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