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Analysis of Facial Cream Suspected to Contain Steroids

Yoshiaki Ikarashi®, Yumi Matsumura®, Makiko Miwa, Tadashi Uchino,
Hiroshi Tokunaga and Tetsuji Nishimura

A reputed facial cream available in the market was well known for its excellent moisturizing
properties. However, an examination of the skin symptoms displayed by patients who have used this
facial cream had led dermatologists to believe that the cream might contain steroids. It is a well-known
fact that the addition of medicinal ingredients such as steroids to cosmetics is prohibited. We analyzed
the commercially available facial cream used by the patients and found the presence of a steroid in the
facial cream. The steroid was extracted from the cream with methanol, and injected into the ODS.
The separation was archived using a mixture of tetrahydrofuran and water as the mobile phase. The
retention times of the observed peaks were in accordance with those of methyl paraben, propyl
paraben, and betamethasone valerate (BV). The BV sample obtained after elution was fractionated.
The concentrated solution was spotted on a TLC plate and was developed using chloroform. We
observed that the spot that became visible on spraying an alkaline tetrazolium blue solution
corresponded to BV. The concentration of BV was determined by HPLC using an isocratic mobile

phase comprising a mixture of methanol and water, and was found to be approximately 0.008- 0.010%.

Keywords: steroid, betamethasone valerate, determination, facial cream, cosmetics
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Fig.1 HPLC chromatograms of steroids and parabens

The abbreviations used in the figure have been defined in Table
1. The chromatograms (a), (b), and (d) correspond to a
methanol solution that contained approximately 100 xg/ml of
each chemical. These solutions were detected at 254 nm. The
chromatogram (c) corresponds to a methanol solution that
contained approximately 1000 xg/ml of each chemical. The
solution was detected at 205 nm.

HPLC conditions : column : Capcell Pak C18 UG120 (4.6 mm id.
% 150 mm), column temperature : 40°C, mobile phase: solvent A
= water, solvent B = THF (gradient time tables as mentioned
in the text), flow rate : 1.0 ml/min, injection volume : 10 zl.
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Fig. 2 HPLC chromatograms of (a) the standard chemical
solution and (b) the extract from the facial cream

MP = methyl paraben, PP = propyl paraben, BV = betamethasone
valerate.

The conditions during HPLC were the same as those described
for Fig. 1.
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Table 1 Retention time of chemicals tested
Chemical Abbreviation Company Retention time (min)
A-Estradiol Estradiol Wako Pure Chemicals Industries, Ltd. 419
4-Hydroxybenzoic acid methyl ester MP Tokyo Kasei Kogyo 491
Prednisolone P Wako Pure Chemicals Industries, Ltd. 549
Prednisone Pre Wako Pure Chemicals Industries, Ltd. 5.54
Hydrocortisone HCO Wako Pure Chemicals Industries, Ltd. 5.68
Betamethasone Bet Wako Pure Chemicals Industries, Ltd. 597
Cortisone Cortisone Wako Pure Chemicals Industries, Ltd. 7.99
Dexamethasone D Wako Pure Chemicals Industries, Ltd. 8.01
Corticosterone Corticosterone Wako Pure Chemicals Industries, Ltd. 8.69
Triamcinolone acetonide Wako Pure Chemicals Industries, Ltd. 9.14
Fluocinolone acetonide FA MP Biomedicals, Inc. Ohio, USA 9.87
Hydrocortisone acetate HA Tokyo Kasei Kogyo 10.46
4-Hydroxybenzoic acid n-propyl ester PP Tokyo Kasei Kogyo 10.55
Cortisone acetate CA National Insititue of Hygienic Sciences 11.26
Ethinylestradiol Ethinylestradiol =~ Wako Pure Chemicals Industries, Ltd. 1143
Budesonide Bud LKT Laboratories, Inc. 1269 +13.02
Estrone Estrone Tokyo Kasei Kogyo 13.09
Estriol Estriol Wako Pure Chemicals Industries, Ltd. 1344 +1852
Diethylstibestrol DES Tokyo Kasei Kogyo 14.88
Hydrocortisone 17-valerate HV Sigma-Aldrich, Inc. 15.08
Hexestrol Hexestrol Wako Pure Chemicals Industries, Ltd. 1552
Betamethasone valerate BV Wako Pure Chemicals Industries, Ltd. 16.81
Halcinonide Hal Sigma-Aldrich, Inc. 17.74
Amcinonide Amc Sigma-Aldrich, Inc. 18.21
Clobetasol propionate CP Wako Pure Chemicals Industries, Ltd. 1851
Flumethasone pivalate FP Sigma-Aldrich, Inc. 19.24
Betamethasone dipropionate BD Wako Pure Chemicals Industries, Ltd. 1947

HPLC column: Capcell Pak C18 UG120 (4.6 mm id.x 150 mm), column temperature: 40°C, mobile phase: solvent A = water,
solvent B = THF (gradient time tables as mentioned in the text), flow rate: 1.0 ml/min, detection wavelength: 254 nm,

injection volume: 10 zl.

Bedesonide and diethylstibestrol had two peaks, respectively.

YENELENSA T UR T T T 4 — THEUOME
WCEHT 5 LTh, 254 nmEHRBIEE L L TEIRY
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Hoi.

)= A HHRENERO 7 u~ b7 A% Fig. 2
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FHER IR 4 50D b D Hmethyl paraben (MP) 12,
117® b ®%Spropyl paraben (PP) 2, #1650 b DA
BVICIZIZ—H L7 72— 20RERTDOERRICIE
MPEPPORE#EAH ), N 5DEEDMHERTE 7.

WIZ, BEFEE A Y ) —ok (7:3) ICEEL7. MP
K& O PP O RFFRENIE Z 2245, 344, BVIEH
755k, REHAR T RO EICEREI Y —
7 HBMBIL7: (Fig.3). BB ROThEThOE -7
DUVARY M VEBSR L RERETSSOE -2
(peak 3) MUVARZ ML %&BVIEREFHE O Z N L LK
L7z& 25, WiEIE24] nmiZH KN ZE & DD 2
N7 M7 ARKRERL?: (Fig4).

(a) Betamethasone valerate (BV)

BV
L J\
0 5 10 15 20
Time (min)
(b) Sample solution
Peak 1 (MP)
Peak 2 (PP)
Peak 3 (BV)
0 5 10 15 20
Time (min)

Fig. 3 HPLC chromatograms of BV and the sample solution

(a) chromatogram for a solution of 10.6 xg/ml BV in methanol,
(b) chromatogram for a solution of approximately 1 g of cream
dissolved in 10 ml of methanol.

MP = methyl paraben, PP = propyl paraben.

The mobile phase comprised methanol and water in the ratio 7:3.
The remaining HPLC conditions were as described for Fig. 1.
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Fig. 4 Ultraviolet absorption spectra of the standard BV solution and sample solutions
Spectra (a), (c), and (d) indicate the peaks 1-3 of the sample solutions, while (b) indicates the peak of a solution of 10.6 xg/ml BV in

methanol.

The conditions during HPLC were the same as those described in Fig. 3.
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CA FA Amc Bud BV Peak Cream HA CP TA BD HCO D Hal HV FP Pred PP

extract

Fig. 5 Thin-layer chromatograms of the steroid and the sample
solution

Cream extract : Approximately 1 g of cream was dissolved in 10
ml of methanol.

Peak: The fractionated sample from cream extract using HPLC
was concentrated by evaporation. The residue was dissolved in
a small amount of methanol.

Standard steroid solutions (1 mg/ml) were spotted with 4 xl on
a silica gel plate, and the cream extract and peak were spotted
with 20 ul, respectively.

The TLC plate was made of precoated silanized silica gel 60
F254 (layer thickness of 0.25 mm). Chloroform was used as the
developing solvent. The developing spots were visualized by
spraying them with an alkaline tetrazolium blue solution.

REHARICIE 27 Y — A h O£ B OBV & L CEM
LTwaeEz oM EB A2 THRERZ 21X
AF )= NVEBRELTHLZEZ A, MEBHR TOBY
DEEMII—H L (F—7 RB\W). Lih->T, A
g ) — VRO RS O R BT HL 2 BB 0 wRIR &
Re3ha 2 eh s, RINEGREIIER L 275 - 72,
AREEHOTH A BT 2BVOREMIZOWTIZME
LTWhRW2S, HEHOREN» SHPLCANDEAIZ 1 Hp
WKEBLTWEZ L, RUOHBRT 2RI FE? 2w
e, BVOGMRIZEHTE L L EZ, 25D
FoEEICENTETWwD E L7

Ay ) =K (7:3) 2BEME L72HPLCSHTBV
DEREAIT 572, BVIZ0.1~100 xg/mlo i H#ipHIC B
WT Y — 7 i & ORI BRI 2 BB R RO 7z
(Fig. 7). Amifz v CRABERPOBVE E& L
7oL T A, BEAM K OV ATHRIE R 120.008 % ~0.010% &7
FNnTwiz, T/, MPIEFEH0119%, PPIF#0.047
%EENTW (Table2).

4. ERBHIANDOIIE
LMD 27 a4 Foahde LT, BY, hydro-
cortisone (HCO), dexamethasone (D) J& Uftriamcinolone

PP BV BV BV BV BV Peak BD TA Bud BV Amc FA

Sul 6ul  4pl 2p 1l

Fig. 6 The difference in the Rf values of the BV spots depended
on the amount of spotting on TLC plate

Peak: Twenty ul of the fractionated and concentrated sample
solution was spotted.

BV : standard BV solutions (1 mg/ml) of different volumes that
varied from 1 to 8 xl were spotted.

The other abbreviations indicate the steroids listed in Table 1.
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Fig. 7 Calibration curve of BV

Table 2 Concentration of chemicals in the facial cream

Cream Concentration (%)
BV MP PP
Purchase Exp.l 0.001 0.124 0.052
Exp.2 0.008 0.114 0.045
Request 0.009 0.119 0.045

BV = betamethasone valerate.
MP = methyl praben (4-hydroxybenzoic acid methyl ester).
PP = propyl paraben (4-hydroxybenzoic acid n-propyl ester).
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DA DR, SN CRSICSBVAEA S
NTWBZEMHB LY. 20, 7)) —AHh~DBV
DIRADERIE, FEE LTHA SN MIRICBV AV
bRTWeb b, FERZ A L 72 bk
EZDWT S S DK AR MU E & 722 5 721,

HEEH LR OB L, B s3R et
PEEFIZOVWTIHERE LD, MRS v 7 -ty METHF
HOBWLDEXoNIFIZTEILEBE > TNA.
A5 =% b¥ay TN R ER L RH TR O
WP TELLEVW) ZENSELDEEDPBALTVD
A, EORGOFFHSBGEERIIKE BT 5. Lt
B D W TS B SR ATH BRI LA T
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AhH v, BEERIETE o TR 2T
HZEDVLETHA.
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