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Detection of clobetasol propionate in a cream advertised

to be effective against atopic dermatitis

Yoshiaki Ikarashi®, Yoko Takita, Tadashi Uchino, and Tetsuji Nishimura

Addition of medical ingredients to cosmetics is prohibited. However, last year some cases of illegal cosmetics
containing steroids were successfully identified. We have already reported an analytical method to detect steroids
in cosmetics [Bull. Natl. Inst. Health Sci, 126, 51-56 (2008)]. In this study, we initially examined whether this
method could be applied for the detection of some new steroids as target chemicals. We then used this devel-
oped method to detect steroids in cosmetics obtained from manufacturers by spot checks. These manufacturers
have been advertising the effectiveness of a steroid-free cream against atopic dermatitis. The results revealed
that clobetasol propionate (CP) was present in this facial moisturizing cream, which was available in the mar-
ket. The steroid was extracted with methanol. After ultrasonication and centrifugation, the resulting supernatant
was injected into the high-performance liquid chromatography system equipped with an ODS column. The sepa-
ration was achieved using a mixture of acetonitrile and water as the mobile phase. The retention times of the
observed peaks were in accordance with those of some preservatives and CP. The presence of CP was also con-
firmed by thin-layer chromatography. The concentration of CP in the cream was approximately 0.039%. CP is a
steroid that has the strongest effect as compared to those of other steroids. The cream was therefore recalled for

safety reasons.

Keywords: clobetasol propionate, steroid, cosmetics, atopic dermatitis

# S

20084F (ERR204E) 2H K OMTA LH®RWT, BAE
WCHIE - IFE SN TV biE 7 U — A ERE K O
2574 F (FIBLEFRLVEY) BNEH STV
DE SN, WIS 3EFEEER TR iR & Ok 7E H
IERERENEY. b ofbbEmiE, 7 Fe—Mk
JERIZH X< EDORIAZRTA v F—Fy Mk
il UCHER STz, SEEETIE, (bhMICEIRMS
FEETHI LIIEEEINTRY, (LMo SEE
R HZENRBBEMSTOENTVEY., 27 A FITIEHR
NIRBAIENER L SEMBIER A S Y, Zhzfils Lz
SREITHEA ORERBOREICANON TN D, AT
oA RIZEMOFEEDE & IE LMl HETHWUER -
TR0, EOBNAT B A 2RISR LT 5
BTN DR E BB - TR BT 0 gD

*To whom correspondence should be addressed:

Yoshiaki Ikarashi; Kamiyoga 1-18-1, Setagaya, Tokyo 158-8501,
Japan; Tel: 03-3700-1141 ext.255, Fax: 03-3707-6950; E-mail:
ikarashi@nihs.go.jp

7ol T2 EORFINRENERNEE 52 L0135

DEENLETH LY.

HHEFERIC LY, EFIXE D OHN & HET, Mr o
%5 B EIZALPERICEE S T2 L ) 1T/ o7z, WA
A H—F v METOELROFEHNL, HEHEOHER
RO EEIC R E S BT 5. BE TR LIEEHIL,
ESRENE & OFFH 2 ST D - OICER G S
FEARLS LT, AR RRE L L GER ZF| &
BILTLE-Z. TET hE—REROBE R LT
WBEEDOR TR, BHEEFAT oA MIVHEORIE
HAEGEELTHEHEZ T 720G Lizw, [biEiho &
IRBDTMENLTENEWVWIEBRHS. Xy hEH
DIZIRE SN TWARIEZ U — A1, 29 LizBE%
A=y NeTDHEIICTHAT B A R RIREKST D F-.
27uA REEGERVD. 7 hE—IZHL2ERMN. | & ER
LTWDHDONRH L. HEEOFEREROPIZITNE
B TIEEB 2 B0 KD R AN PR RIZ OV T Ok
BHY, AT7aA ROBEENELONILDLHS.

ER20F EEELEO - FERBFYE T, 7 hE—
PERE R ~DNRE ARG DEHEIZ DN T AT R A K



T PR ERA~ORE S T SR DO AT v A REAICHET 2 —FINERE : TR A VRS n XYY — L OB 55

DERAEDHEABRAETHZ L L Lz, bESRTORT 0
A ROoHTEE U TRICEIE SN D b oidevnas, BRI
Boxld RBREZBAELBRELT0E". AEIZET, W
KOPDAT A RINAFTELOTINERBRSI S
BELTEML, CoRBIETINGESIITEEMNE
IMEMG LIz, i, 2EOBISIRFGEEENLINEL
RIS L, ZOFEEHEHA L TRE L. ZORE,
{E¥Ef I IC AT B A ROBLS 2R LTz,

ERAE
1. &

FORH, EHUR, KRB, B R HAEHESRS 5 A I
FE L7, kETOSample 1 ~ 41ZA4E B AF L 7.
Sample 5K UBIZOWTIEZENZENBIL K UDHEAY, Sam-
ple 6% O DWW CIRCH ARG IRFER 4L & L CERE
, WIhbENEEINZbDOThH o7z,

2. HE

27 uA K (BIRERVE Y ROIIRRLVE ) 1
THGRIEE L CAFARER b OZ okt g & L, 4K
WAFEZE&Table 11IR L2, p-t Rox L L2 &R
ZF )N (RIGNUHE) ATOWTEREHIE T (R &
O LR TE (BR) oA LZ. T hoebFrT T
v (THF) KA % ) —idmilk@ERisks a~ ~ 7o
T4 —HERWL, HEAT A RERUORTXUHEHITA S
J VIR U CREEIRR. (91000 pg/ml) A5 L
BEEIRGAN L CTHIBGIEERIRZ TR L.

3. BRERUVEE

TLCHEBIK : Silica gel 60 F254, 7#E/£0.25 mm, 20
X20 cm (Merckt:$5715)

AT vy — T~ =T 7 IV F VTV AT
A (BR) #®IUT205%

AT T T 4 v H— : Milliporett #Millex-FG  (FL£&
0.20 pm, E#£13 mm, PTFEJ&)

iR v~ 2777 (HPLC) : (Bk) EEEAERT
HILC-10ADHL R > 725 1ZSPD-M20AR! 7 o h &' A F—
K7 LA 2R 72 13550 AT B ) 28SPD-10AVvp,
CTO-10ACH ) 5 A —T>, SIL-10AD®L A — F 47
T —FERE LT W (B BEEEFTRLCY — 2 2
7 —3 a3 (LC solution) (Z & WHPLCOD > AT A,
T — HWEE N OFRAT 24T - 7.

4. EHERIRME
4.1 ERBEROFS

HEHN0.S g2 BV &0, AX J— K9 mlEINZ T
103 BB L7212, S HIZAX ) — &2 TE
1210 ml& L7z, Z O % 10000 rpmT1057 [ i O
L7=t, BiGESBL, AT I 740 —%E LT
HOEFBEK S LTz,

42 HPLCIC L 2 EMRUVEE
HEHAIRI0 pl% FRedfFOHPLCIZIEAL, S oz
< b 75 5D — 7 OURERER K OEES A 5%
AT NV SEHERIR O H O & g L.
HPLCS:fF1
715 2 : CAPCELL PAK C18 UGI120 (4.6 mm i.d. X
150 mm, KifE5 pm, (BF) &4E)
717 HIRFE : 40°C
BEfH : A ; K, Bi® ; THF
P : 1.0 ml/min

BHEE : 254 nm &% U205 nm

V=T 50T DM

min A(%) B(%)

0 70 30

35 0 100

45 0 100
HPLCS:/4:2

# 7 A : Inertsil ODS-3 (4.6 mm i.d. X150 mm, %I
5 um, Y—xz VAR (KR))

717 NIEE : 40°C

BEIE . A& ) ——k (7:3)

3% : 1.0 ml/min

R - 240 nm

43 TLCICK B EM

AR M2OHPLCIZEUEHA K10 plaE A L, CPFHY
E— 7 2T 2 EEE20[EM D K LZ. ELZE
HIRIZ T AR L — & — % AW TR 2 X, REW 4D
BOAY ) —VZEM L, TLCHRBRIARKE Lz, £4E
YEVRSIE (]91000 pg/ml) ICHOW TR RN R WS
2 ul, TLCARBRIEIRIZ OV TIE20 ulbl B % @i A
Ay bLiz. ~FH - (1:3) ZREMAEE L
LTHIL0 em/ER L7%%, WfEia Mz L, M (254
nm) AL CEIES, TADIETL—F T
LR EYFICEZE LT, BohARy FOMEE T
L.

BREER

1. HPLCICLBRTAA RDEM

KA T oA FOHPLCIZ & 5 —F S EICOVWT
FBEICEHE L0 A, FICKEORT oA REiB
MU, FERETTOHGERRETNTZ. BT 6L LT
CAPCELL PAK CI8 UGI20% H >, B EFHIX/K & THF
DYV =TTV heLTE. AT A RBRREO I v
~ h7'F L%&Fig. 112, AT A F, JIfaRLES K



56

% 127 5 (2009)

ORT RO FE I Z Table LIZ/R L7z, WL DD
AT A RIZB L IR AIET 1A B — 7 &
HbObLHoTz. LinL, EEORATaA FEHFHL
THWEHATZEREEAE RV D ETREND
DT, AT A RSO & DEER S i, &
TRIBEICR2 D 2 &3 hnwi b s, HPLCSKETITD
KEAT A NOMEREFig 2IR Lz, AT uA RiZ
EVRBEOCEIH LN, WTIH0.5~25 ng/mldHiH
TR REMRMEE R LT,

AV TT 4y EEOBEMNE Az & X 0ORER
W DAREFIEF R A Table 21275 L7z, AHPLCS:F2 T,
717 2% Inertsil ODS-312, BEIfHE A &/ —/L—K (7:3)
WCEFE LIz, RMF1E28 T, —HOWE CHREFRER

Hy-17b Co-21A
Bud (1) cp

Time (min)

Fig. 1. HPLC chromatograms of the tested steroids

HPLC column: CAPCELL PAK C18 UG120 (4.6 mm i.d. X
50 mm), column temperature: 40°C, mobile phase: THF-water
(gradient times are as mentioned in the text), flow rate: 1.0 ml/
min, detection wavelength: 254 nm, injection volume: 10 ul. The
concentration of each chemical in methanol was approximately 5
ug/ml.

Table 1. Target steroids and preservatives and their retention times

Chemical Abbreviation  Company Retention time (min)
Prednisone Pred Wako Pure Chemicals Industries, Ltd. 3.90
Phenoxyethanol Phe Wako Pure Chemicals Industries, Ltd. 3.97
Cortisone Cson Wako Pure Chemicals Industries, Ltd. 4.18
Prednisolone P ‘Wako Pure Chemicals Industries, Ltd. 4.23
Hydrocortisone HCO ‘Wako Pure Chemicals Industries, Ltd. 4.54
Estriol Estriol Wako Pure Chemicals Industries, Ltd. 4.78
Corticosterone Cort Wako Pure Chemicals Industries, Ltd. 5.39
Methyl p -hydroxybenzoate MP Tokyo Chemical Industry Co., Ltd. 5.84
Betamethasone Bet Wako Pure Chemicals Industries, Ltd. 6.10
Triamcinolone acetonide TA Wako Pure Chemicals Industries, Ltd. 6.13
Dexamethasone D Wako Pure Chemicals Industries, Ltd. 6.32
Ethyl p -hydroxybenzoate EP Wako Pure Chemicals Industries, Ltd. 7.62
Predonisolone acetate PrA Tokyo Chemical Industry Co., Ltd. 7.67
Fluocinolone acetonide FA MP Biomedicals, Inc. 7.69
Cortisone acetate CA Tokyo Chemical Industry Co., Ltd. 7.94
Hydrocortisone acetate HA Tokyo Chemical Industry Co., Ltd. 8.18
Hydrocortisone 17-butyrate Hy-17b Sigma-Aldrich, Inc. 8.55
Corticosterone 21-acetate Co-21A Tokyo Chemical Industry Co., Ltd. 8.73
Budesonide Bud LKT Laboratories, Inc. 8.83 +9.34
Isopropyl p -hydroxybenzoate iPP Tokyo Chemical Industry Co., Ltd. 9.27
Bethamethosone 21-acetate Be-21A Sigma-Aldrich, Inc. 9.44
B-Estradiol Estradiol Wako Pure Chemicals Industries, Ltd. 9.59
n -Propyl p -hydroxybenzoate PP Tokyo Chemical Industry Co., Ltd. 9.63
Dexamethasone 21-acetate D-21 Tokyo Chemical Industry Co., Ltd. 9.87
Hydrocortisone 17-valerate HV Sigma-Aldrich, Inc. 10.29
Estrone Estrone Tokyo Chemical Industry Co., Ltd. 10.58
Isobutyl p -hydroxybenzoate iBP Tokyo Chemical Industry Co., Ltd. 11.34
Ethinylestradiol EED ‘Wako Pure Chemicals Industries, Ltd. 11.37
n -Butyl p -hydroxybenzoate BP Wako Pure Chemicals Industries, Ltd. 11.47
Betamethasone valerate BV Wako Pure Chemicals Industries, Ltd. 11.67
Amcinonide Amc Sigma-Aldrich, Inc. 11.94
Diethylstibestrol DES Tokyo Chemical Industry Co., Ltd. 12.66
Hexestrol Hexestrol Wako Pure Chemicals Industries, Ltd. 12.88
Halcinonide Hal Sigma-Aldrich, Inc. 13.13
Betamethasone dipropionate BD Wako Pure Chemicals Industries, Ltd. 13.18
Clobetasol propionate CP Wako Pure Chemicals Industries, Ltd. 13.38
Beclomethasone dipropionate BeDP MP Biomedicals, Inc. 13.92
n -Hexyl p -hydroxybenzoate HP Tokyo Chemical Industry Co., Ltd. 14.29
Flumethasone pivalate FP Sigma-Aldrich, Inc. 15.59
2-Ethylhexyl p -hydroxybenzoate EHP ‘Wako Pure Chemicals Industries, Ltd. 15.82

HPLC column: CAPCELL PAK C18 UG120 (4.6 mm i.d. x 150 mm), column temperature: 40°C,
mobile phase: solvent A = water, solvent B = THF (gradient times are similar to those mentioned in the
text), flow rate: 1.0 ml/min, detection wavelengths: 254 and 205 nm, injection volume: 10 pl.

Bedesonide showed 2 peaks.
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Table 2. Retention time of steroids and preservatives
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Fig. 2. Calibration curves of steroids
The concentration of each steroid in methanol was approximately 0.5-25 pg/ml. HPLC
conditions were similar to those described in Fig. 1

Chemical Abbreviation Retention time (min)
Prednisone Pred 3.01
Phenoxyethanol Phe 2.84
Cortisone Cson 3.11
Prednisolone P 3.42
Hydrocortisone HCO 3.50
Estriol Estriol 2.90
Corticosterone Cort 4.42
Methyl p -hydroxybenzoate MP 2.90
Betamethasone Bet 391
Triamcinolone acetonide TA 4.26
Dexamethasone D 3.96
Ethyl p -hydroxybenzoate EP 3.46
Predonisolone acetate PrA 442
Fluocinolone acetonide FA 4.25
Cortisone acetate CA 4.26
Hydrocortisone acetate HA 4.47
Hydrocortisone 17-butyrate Hy-17b 6.46
Corticosterone 21-acetate Co-21A 5.74
Budesonide Bud 7.74
Isopropyl p -hydroxybenzoate iPP 4.16
Bethamethosone 21-acetate Be-21A 5.02
B-Estradiol Estradiol 8.43
n -Propyl p -hydroxybenzoate PP 4.46
Dexamethasone 21-acetate D-21 5.29
Hydrocortisone 17-valerate HV 8.72
Estrone Estrone 6.02
Isobutyl p -hydroxybenzoate iBP 5.86
Ethinylestradiol EED 5.76
n -Butyl p -hydroxybenzoate BP 6.10
Betamethasone valerate BV 10.84
Amcinonide Amc 12.12
Diethylstibestrol DES 5.84
Hexestrol Hexestrol 6.53
Halcinonide Hal 9.93
Betamethasone dipropionate BD 12.95
Clobetasol propionate CP 9.09
Beclomethasone dipropionate BeDP >15
n-Hexyl p -hydroxybenzoate HP 13.06
Flumethasone pivalate FP 12.12
2-Ethylhexyl p -hydroxybenzoate EHP >15

HPLC column: Inertsil ODS-3 (4.6 mm i.d. x 150 mm), column temperature:
40°C, mobile phase: methanol-water (7:3), flow rate: 1.0 ml/min.
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Fig. 3. HPLC chromatograms of the samples

Sample (0.5 g) was dissolved in 10 ml of methanol. After centrifugation, the supernatant was taken and
injected into the HPLC system. HPLC conditions were the same as those mentioned in Fig. 1.

Peaks: 1, Phe; 2, MP; 3, EP; 4, PP; 5, iBP + BP.
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Fig. 4. HPLC chromatograms of samples and clobetasol
propionate (CP)

Peaks: 1, Phe; 2, MP; 3, EP; 4, PP; 5, iBP; 6, BP; 7, HP; 8, CP.

HPLC column: Inertsil ODS-3 (4.6 mm i.d. X 150 mm), mobile
phase: methanol-water (7:3), detection wavelength: 240 nm. The
other conditions were the same as those mentioned in Fig. 1.

Each sample (0.5 g) was dissolved in 10 ml of methanol.
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Fig. 5. Ultraviolet absorption spectra of standard CP and peak 8 of
sample 8

HPLC mobile phase of (a) and (b) was a gradient methanol-water
mixture and that of (¢) and (d) was an isocratic THF-water (40:60)
mixture. Other HPLC conditions were the same as those described
in the text.
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HV
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Fig. 6. Thin-layer chromatogram of steroids and sample 8

The TLC plate was precoated with silica gel 60 F254 (layer
thickness of 0.25 mm). Hexane:ethyl acetate (1:3) was used as
the developing solvent. The spots were visualized by spraying the
plate with an alkaline tetrazolium blue solution.

Abbreviations of the steroids are provided in Table 1.

Sample: Approximately 0.5 g of cream was dissolved in 10 ml of
methanol.

Peak: Fractionated sample from the cream extract. The residue
was dissolved in a small amount of methanol.
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