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CCS FH¥ERWK : & CCS EHEM 100mg 2O
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mm, » A 7 v TEHN)

515 ARE :40°C

BEMHA : 22/ —/k (50:50); PR, TA, FA
BOEARASRy (A F N, =F ), 0-7Ta ELKN n-7
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mg/ml E7cB X 51487 —ATHERLTHEEEBK
HRETS. Ch OOEBEEK 0.01 mg/ml DREE
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Fig. 1 Effect of methanol concentration in mobile

phase on capacity factors of corticosteroids
(@) and parabens (QO)

1 : methylparaben, 2 : ethylparaben, 3: pre-
dnisolone, 4 : n-propylparaben, 5 : triamcino-
lone acetonide, 6 : fluocinolone acetonide, 7:
n-butylparaben, 8 : hydrocortisone butyrate,
9 : fluocinonide, 10 : difluprednate

KAGAKU Vol. 37 (1988)

nm OFIRIZHD, N7 voO BRI ZiE 257
nm {ETHolc. £ TLhZh DO FRERBEET
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L.
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Fig. 2 Liquid chromatogram of corticosteroids -
(group A) and parabens in standard solu-
tion
Peak-—-1 : methylparaben, 2 : ethylparaben,
3 : prednisolone, 4 : nz-propylparaben, 5 : tri-
amcinolone acetonide, 6 : fluocinolone aceto-
nide, 7 :internal standard (s-butylparaben),
8 : n-butylparaben; Column : Inertsil ODS-2
(5pm, 4.6 mm i.d. X150 mm); Column tem-
perature : 40 °C; Mobile phase : methanol-
water (50 :50); Flow rate : 0.7 ml/min; De-
tection : UV 240 nm (0.04AUFS)
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Fig. 3 Liquid chromatogram of -corticosteroids
(group B) and parabens in standard solu-
tion

Peak——1 : methylparaben, 2 : ethylparaben,
3 : n-propylparaben, 4 :internal standard (s-
butylparaben), 5 : z-butylparaben, 6 : hydro-
cortisone butyrate, 7 : fluocinonide, 8 : di-
fluprednate, 9 : dexamethasone valerate, 10:
betamethasone valerate, 11 : prednisolone va-
lerate-acetate, 12 : beclomethasone dipropion-
ate, 13 : diflucortolone valerate; Mobile
phase : methanol-water (60 : 40); Other con-
ditions as shown in Fig. 2.
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OEHBH oW Th~FH v/ Z2eakils, Zun
FRa, Zeukls /BB, Ei=F1, KRR
TFN[ AR =D EROBE oW T RE L.
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SREEH L. ok, BB=F A/ 2 27 — AT EH
HORBERSOBEHMA R bhic. T2 CHBHBRE LT
Bz A VB Z L. ZOoBH A2 —vD—
% Fig. 4 wRLic. ¥k, TOBRHEKRER DWW,
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Fig. 4 Elution patterns of prednisolone (@),
hydrocortisone butyrate (A) and n-butyl-
paraben () on Sep-Pak silicagel car-
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Fig. 5 Liquid chromatograms of extracts from
ointments (a) and (b)

Peak——1 : ethylparaben, 2 : prednisolone, 3 :
n-propylparaben, 4 : internal standard(s-butyl-
paraben), 5 : methylparaben, 6 : z-butylpara-
ben, 7 :betamethasone valerate; Conditions
(a) as shown in Fig. 2, (b) as shown in
Fig. 3.
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Table 1 Recoveries of corticosteroids and parabens from ointment base
Compounds Amclynugtga_dlded/ Amtr)nuxgngf_olund/ RecS/;rery, R. §A’ D,
Methylparaben 0.50 0.500 100.1 0.4
Ethylparaben 0.50 0.496 99.3 0.8
n-Propylparaben 0.50 0.492 98.4 0.6
n-Butylparaben 0.50 0.497 99.4 0.7
Prednisolone 1.0 1.025 102.5 1.3
Triamcinolone acetonide 1.0 1.032 103.2 0.9
Fluocinolone acetonide 1.0 0.988 98.8 1.5
Hydrocortisone butyrate 1.0 1.023 102.3 1.5
Floucinonide 1.0 1.024 102.4 1.6
Difluprednate 1.0 1.022 102.2 1.6
Dexamethasone valerate 1.0 1.019 101.9 1.4
Betamethasone valerate 1.0 0.990 99.0 1.5
Prednisolone valerate-acetate 1.0 1.026 102.6 2.4
Beclomethasone difluprednate 1.0 1.011 101.1 2.2
Diflucortolone valerate 1.0 1.022 102.2 1.8

Average of five experiments; R.S.D. : relative standard deviation

Table 2 Analytical results of corticosteroids (CCS) and parabens in commercial ointments

Contents of paraben/mg g1

Ointment Kinds of CCS Contents of CCS/
: Methyl Ethyl n-Propyl 7n-Butyl
1 Prednisolone 5.140 0.433 * * 0.957
2 Prednisolone 5.065 * 0.963 0.962 *
3 Triamcinolone acetonide 1.026 * * * *
4 Fluocinolone acetonide 0.258 * * * *
5 Hydrocortisone butyrate - 1.073 * * * *
6 Fluocinonide 0.513 * * * *
7 Fluocinonide 0.506 * * * *
8 Fluocinonide 0.500 0.480 * 0.474 *
9 Difluprednate 0.518 * * * *
10 Dexamethasone valerate 1.180 * * * *
11 Dexamethasone valerate 1.180 * * * *
12 Betamethasone valerate 1.271 1.016 * * 1.010
13 Betamethasone valerate 1.228 0.206 * * 1.753
14 Prednisolone valerate-acetate 2.913 0.098 * 0.106 *
15 Beclomethasone difluprednate 0.241 * * * *
16 Diflucortolone valerate 0.990 * * * *

* less than 0.025pg/g
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Simultaneous determination of corticosteroids
and parabens in ointments by HPLC. Yumie
Maepa, Kazuhiro Owabpa, Masatoshi Yamamoro,
Satoko Sano, Toshio Masur* and Hiroyuki NAka-
ZAWA**  (¥Shizuoka Prefectural Institute of Public
Health and Environmental Science, 4-27-2, Kitaando,
Shizuoka-shi, Shizuoka 420; **The National Institute
of Public Health, 4-6-1, Shirokanedai, Munato-ku,
Tokyo 108)

A rapid, simple and reliable method was developed
for the simultaneous determination of eleven cortico-
steroids, such as prednisolone, triamcinolone acetonide,
fluocinolone acetonide, hydrocortisone butyrate, fluo-
cinonide, difluprednate, dexamethasone valerate, be-
tamethasone valerate, prednisolone valerate-acetate,
beclomethasone dipropionate and diflucortolone va-
lerate, and four parabens, such as methyl, ethyl, 2-
propyl and =n-buthylparaben in ointments by HPLC.
The method involves a clean—up on a disposable Sep—
Pak silicagel cartridge. Fat-soluble excipients are
removed through the cartridges with 10 ml of hexane-
chloroform (70 : 30). Corticosteroids and parabens
are then eluted from the cartridges with 10 mi of ethyl
acetate and determined by HPLC on a reversed—phase
column with water-methanol (50 : 50 and 60 : 40)
as the mobile phase, and detected at 240 nm with
0.04AUFS using s-butylparaben as an internal standard.
The method was successfully applied to the analysis of
ointement base spiked corticosteroids and parabens, and
the sufficient recoveries (98.4~103.29;) were obtained
with relative standard deviation of 0.4~2.42;,

(Received June 28, 1988)

Keyword phrases
simultaneous determination of corticosteroids and para-
bens in ointment; reversed-phase HPLC; pretreat-
ment with disposable silicagel cartridge.
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