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B HE (UPLC/MS/MS) » #77 — il {5 H. s Y
Jiik - Wl [EIRF AT AL BE AL Betamethasone
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Betamethasone * Clobetasol propionate »
Cortisone acetate » Dexamethasone °
Dexamethasone phosphate * Hydrocortisone »
Methylprednisolone * Prednisolone * Prednisone
K Triamcinolone ¥f i A A2 4E 7 7 By US PR
FRUE S, - HERER G227l - I E Sigma
Chemical > USA » ZIETRALCH » B H B
Merck/X F] °
— R

AN B ol P v U g A R Bt U R
(UPLC/MS/MS) * T&AHE T A # F5ACQUITY
UPLC » i NE A HACQUITY TQ
Detector * [ETEFBACQUITY UPLC BEH

C-18 > I.D. 2.1 x 100mm ° 1.7pm > Waters °
USA -

= BEBE

At

1. BEEEHE (gradient) (5 1F
B %20.1% R KIE W - MR EL ZfE
DAR B R F Ry W HE R » s 0.4 mL/
min ; BRI F50-8.57 8 © 0.1%
FIR /KIS I = 75025 5 9.5-1153 8% >
0.1%H B /KA 21+ 10/90 5 11.5-12
SrHE > 0.1% A BRKVEWR/ ZIE + 75/25
MM AT M 127 8 - AR — (8BRS
MRl » B RS DU R W I R (K- 1r2053
# o R - B SR
EE A AR R R E A -

2. % E X FEE HI(Multiple Reaction
Monitoring * MRM){é&{F:
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propionate » Cortisone acetate »
Dexamethasone * Dexamethasone
phosphate » Hydrocortisone »

Methylprednisolone * Prednisolone »
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EEMET B REMERET - WIS
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(R T i A W o B B
43 A1) B 10 FEE A (] B R A AR L A 50
mg * fEHEREE » 57 512L50% Acetonitrile
VAT B ZES0 mL - {E R fEHEF R (1000
ng/mL) » K4 C G -

(E)fZH#E R #7 (Standard curve)Z BLE
S T £ 1 O e 56 [ A VB SRR (1000 pg/
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Betamethasone Dexamethasone

Hydrocortisone Prednisolone Prednisone

Triamcinolone Clobetasol propionate

Cortisone acetate

Dexamethasone phosphate
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x—  ZEREERA(MRM) T2

Parent  Cone Collision Daughter
Compound M.W. Formula  Ion mode (m/2) V) V) (m/2)
) . 14 355.1 T
Clobetasol propionate 466.5  C,H4,CIFOq ES 467.0 26
10 373.1 Q
. . 24 162.8 Q
Cortisone acetate 402.5 Cy3H5004 ES 403.2 44
16 343.0 T
40 147.0 T
Betamethasone 3925 CoH,FO,  ES™ 3932 22
Dexamethasone 8 373.0 Q
Methylprednisol 374.5 C,,H;,0 ES’ 375.2 22 3390 T
e rednisolone . .
ylp 2H300s5 6 357 1 Q
. N 50 105.1 T
Hydrocortisone 362.5 C,,H;,05 ES 363.2 38
24 121.0 Q
) R 24 147.0 Q
Prednisone 358.4 C,,H,405 ES 359.2 46
6 341.1 T
) . 20 146.9 Q
Prednisolone 360.4 C,,H,50; ES 361.2 42
6 343.1 T
14 435.2
Dexamethasone 4721  C,H,FOP ES 4734 20 Q
phosphate 30 147.2 T
o . 14 225.1 T
Triamcinolone 394.4 C,,H,,FOq ES 395.2 36
8 357.1 Q

Q : Quantitation trace /& &= T : Target ion trace & [HHfET

B TR FR En AT AR R -

(R aal e b (e fEE Accuracy)
R T AR R LR it R A I [ B A T
BIGE » ERIE 22BN 3 E
IRERRES, » EHE 3R - KERE -
sFEHEEIEE(Recovery) ©

(E EMRPR < FHd
IR E 2 22 ks - AGEEAEE R
SRl - BN EET3EER R
LTSz I 2 ZR G e B 5 T B EL AR EE(S/N
ratio) » DUE PERBE T AR L A3 B EH
TR LR 102 S ARIR Ry ik &
7E S MR (limit of quantification, LOQ) °
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— BT B

AHIT 52 S 5 1078 K5 [ B B 7 e 4 76 T A

EREZ LTS - AT E S B R
ACQUITY UPLC BEH Shield RP18 (I.D. 2.1
mm * 10 cm, 1.7 pm) » ACQUITY UPLC HSS
T3 (I.LD. 2.1 mm x 10 cm, 1.8 um) * ACQUITY
UPLC CSH Fluoro-Phenyl (I.D. 2.1 mm % 10 cm,
1.7 um) &2 ACQUITY UPLC BEH C18 (I.D. 2.1
mm % 10 cm, 1.7 um)&E A > 108 5E [EH B2 B 55
H1 - KB EBetamethasone 52 Dexamethasone 2
fE[E s B YIRS fEACQUITY UPLC BEH
CISEM T 2B MR « SRR 1% S AT S5
BE(E ) - TR TEF - EHACQUITY
UPLC BEH CI8E/ A AL RE &ty o 1078045 [ e
B3 Z AT

— ~ UPLC/MS/MS &i@E4 &4

ARFFE# FABEH C-18 (I.D. 2.1 mm x 100
mm, 1.7 pm) EFE - BEIFELL0.1% F KA



1020621-BEH-Shield-RP18-100mm
1020621, steroitix10-20pm St (i, 2:2)
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9 MRMof 2 Crameis E5+
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T5ies

T AT T i AT

1020621-H5S-T3-100mm
1020621-steroidmix10-2pom.-1 S (n, 2:2)
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9 MRM of 2 Channels ES+
fic Tameissione

% k R
0z ppm Sm (Mn, 2¢2) 7: MRM of 2 Channels ES+ 100
T 2% ) gy B T 23 % 1 W0 e o sge TIC (Prdisons)
100 200 300 400 5.00 6.00 750 8.00 9.00 10,00 1100 e
A i e
1020621-8EH ShieldRP18-100mm 1020621-HSS-T3-100mm
102062 stervidkmix10:2ppmSm(Mh, 22) i 1 Sm(vh, 22) 5 MRMof 2 Charrels ES+
2 TIC Prectisccre) 1 52 TIC (Precrisdlone)
AT 3315
TR 2 am 40 5 e 70 8w e | dm o 1w 200 30 400 500 600 700 80 o o oy
o i . s
54 TIC (Methyjrectisciore) 1 9 TIC (Vethylprectisolone)
] =
100 200 30 400 500 600 70 800 900 1000 1w 100 200 300 400 500 600 700 800 900 10.00 1
o i L T I
o ‘ | Cdowem
= Beta / D =
100 200 30 400 500 600 70 8m 900 1000 1o 100 00 300 400 500 600 700 800 900 1000 1.
021 serid 0 ZpmSM(vh, 22) 2 MRV 2CremdsES+ 1000821 smvh22) 2 NRVIdf 2 Chamels ES+
an “TIC(Curscre acette) 1 og7 TIC Cartisone acet
=
A TR e T e I R e U
0Bt seridixI0ZpmSm(vh, 20) 1 1 snivh 20 1 NRVIof 3 Cremels ES+
015 TC(Ocbeterdprosirete) p 03BTIC(Ocbetasl presicrete)
) =)
e Tire
100 200 30 400 500 600 700 800 a00 1000 10 100 200 300 400 500 600 700 800 900 1000 1100
.
a)BEH Shield RP-18 1.7 pm 2.1¥*100 mm (b)HSS T3 1.7 pm 2.1*¥*100 mm
"
T AT Ak SETTRR AR ek e 10zt Do S i) w0 o o0 " o o Riolz Chamais ES+
16006 757 14506
102082 s 10 200m 2 e 0 22 . o0 o0 " o o T R o3 Cramets 5+ 750 250 3% g 550 650 7% [ 550 050 0
1026 -
] 2% 1 % % % 223 i 5% %0 o Time e
1020621-BEH-C18-100mm
Fiemtrreacatried 2 e
: e /\
Beta / Dexa -
160 260 1) W0 500 500 760 500 500 050 %0 100 00 300 400 500 600 700 800 900 1000
1020621-steroid-mix10-2ppem-2 Sm (Mn, 2x2) E: 22) 1: MRM of 2 Channels ES+
1009 TIC (Clobelasol propionate P 172 TIC (Triamcinclore)
- -

(c)CSH Fluoro-Phenyl 1.7 pm 2.1*100 mm (d)BEH C-18 1.7 pm 2.1*100 mm

(a)BEH Shield RP-18 1.7 um 2.1*100 mm
(c)CSH Fluoro-Phenyl 1.7 um 2.1*100 mm (d)BEH C-18 1.7 um 2.1*100 mm

» FREEE R D HARE B DT 2 B R T TR LR

(b)HSS T3 1.7 um 2.1*100 mm
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1020621-BEH-C18-100mm
1020621-steroid-mix10-2ppm Sm (Mn, 2x2)
100

9: MRM of 3 Channels ES+
1024 TIC (Clobetasol propionate )

=]
j 1.00 j 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10'00 17700
1020621-steroid-mix10-2ppm Sm (Mn, 2x2) 8: MRM of 2 Channels ES+
100+ 9.82 TIC (Cortisone acetate)
8.35¢6
<]
j 1.00 j 2.00 3.00 4.00 5.00 6.00 7.00 5.00 .00 10/00 17700
1020621-steroid-mix10-2ppm Sm (Mn, 2x2) 7: MRM of 3 Channels ES+
1002 7.10 TIC (BetaDexamethasone)
7.57 1.45e6
]
T T 200 3.00 4.00 5.00 6.00 7.00 5.00 .00 10700 11700
1020621-steroid-mix10-2ppm Sm (Mn, 2x2) 6: MRM of 3 Channels ES+
1004 6.61 TIC (Methylprednisolone)
1.89e6
o ; ; ; ; ; T T T T T T T T T T T T Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
1020621-BEH-C18-100mm
1020621-steroid-mix10-2ppm Sm (Mn, 2x2) 5: MRM of 2 Channels ES+
100+ 3.59 TIC (Hydrocortisone)
1.27¢6
LIS
0 T T T T T T T T T T T T
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
1020621-steroid-mix10-2ppm Sm (Mn, 2x2) 4: MRM of 3 Channels ES+
100+ 3.43 TIC (Prednisone)
2.62e5
=]
[ T T T T T T T T T T T T T T
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
1020621-steroid-mix10-2ppm Sm (Mn, 2x2) 3: MRM of 2 Channels ES+
100+ 3.41 TIC (Prednisolone)
4.85e5
=]
0 T T T T T T T T T T T T T T
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
1020621-steroid-mix10-2ppm Sm (Mn, 2x2) 2: MRM of 3 Channels ES+
1004 268 TIC (dexamethasone phosphate)
9.83e4
=]
T T T T T T T T T T T T T T T
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
1020621-steroid-mix10-2ppm Sm (Mn, 2x2) 1: MRM of 2 Channels ES+
100+ 172 TIC (Triamcinolone)
1.73e5
=]
114 )
0 T T T T T T T T T T T T Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00

B= - 101838 Elfz < G 3Rt T EATE

& S Acetonitrile fH A FE B (F 16 hHE » A1
B EF Ry Bl - 0 DL 28 B S B A S =X
(Multiple Reaction Monitoring * MRM){& ]
A 1243 58 A 0] 58 B LA i HH Betamethasone
Clobetasol propionate » Cortisone acetate °
Dexamethasone » Dexamethasone phosphate »
Hydrocortisone * Methylprednisolone »
Prednisolone * Prednisone } Triamcinolone
1078 45 [E BR R 53 3 Af7 » ELES AT S RAF I TP ([&]
=) o Rl B R I R AR - E e BT
FH[A] 2 Betamethasone &z Dexamethasone ¥ 11

WEEAS 2] RAF 08 - FEHEA T -

1076 45 [ B 5% E 2 RFBET-55 s [M+H]
BT R IR B SR B TREEE
ZFHEFHURMRME EBET - DLERSRE R
THE TR E BT (B o TR R
T A P 0 0. 1-2.0 pg/mL - FEHERf R
HIE R 5 50,9966 (£ ) - FHE
BUHESITHRERAE = - HATEEHE(R 2 (RSD)
120.2-5.4% ] - 2 HFEE %5 7S R a0
VY - HFF (R Z=(RSD)/T120.1-11.3%
o IRANEE SRS SR - IR/ A87.8-
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BEH-C18-100mm BEH-C18-100mm BEH-C18-100mm
1021101steroid-mix10-1000ppb-3 Sm (Mn, 2x2) F1| |1021101steroid-mix10-1000ppb-3 Sm (Mn, 2x2) F4{ [1021101steroid-mix10-1000ppb-3 Sm (Mn, 2x2) F7
1004 1.69 395.2 > 225.1 (Triamcinolone) 1004 3.38 359.2 > 341.1 (Prednisone)| | 400, 393.2 > 147 (BetaDexamethasone)
2.25e4] 3.61 1.35e4 7.2 9.13e4
ES| ES| Bl
323 4.37
T T 0 i T T [0} T T T T
0.00 5.00 10.00 0.00 5.00 10.00 0.00 5.00 10.00
1021101steroid-mix10-1000ppb-3 Sm (Mn, 2x2) F1[ |1021101steroid-mix10-1000ppb-3 Sm (Mn, 2x2) F4( [1021101steroid-mix10-1000ppb-3 Sm (Mn, 2x2) F7
1004 1.72 395.2 > 357.1 (Triamcinolone)( | 1004 344 359.2> 147 (Prednisone)| [ 4100 393.2 > 373 (BetaDexamethasone)
f 291ed ) 4.10e4 3395
LIS H LR J\Z‘“ n ]
\—‘ : : Time 0 T T T Time [ T T T Time
0.00 5.00 10.00 0.00 5.00 10.00 0.00 5.00 10.00
BEH-C18-100mm BEH-C18-100mm BEH-C18-100mm
1021101ster0|d mix10-1000ppb-3 Sm (Mn, 2x2) F2| [1021101steroid-mix10-1000ppb-3 Sm (Mn, 2x2) F5[ [1021101steroid-mix10-1000ppb-3 Sm (Mn, 2x2) F8
73.2>147.2 (dexamethasone phosphate) 3.60 363.2 > 105.1 (Hydrocortisone)| [ 100+ 403.2 > 343 (Cortisone acetate)
100 1004
2.40e4 1.04e5 1.18e6
& & 395 R
[o; T T 0 T T
0.00 10.00 0.00 500 10 00 0.00 5.00 10.00
1021101ster0|d mix10- 1000ppb—3 Sm (Mn, 2x2) F2| [1021101steroid-mix10-1000ppb-3 Sm (Mn, 2x2) F5| [1021101steroid-mix10-1000ppb-3 Sm (Mn, 2x2)  F8
73.2>435.2 (dexamethasone phosphate) 3.59 363.2 > 121 (Hydrocortisone)( | 100+ 403.2 > 162.8 (Cortisone acetate)
1005 1005 2.80e6
3.16e4 3.55e5 .80e!
< LRSS }‘ ]
. . . Time 0 T T Time [0 T : Time
0.00 10,00 0.00 5.00 10.00 0.00 5.00 10.00
BEH-C18-100mm BEH-C18-100mm BEH-C18-100mm
1021101ster0|d-m|x10 1000ppb-3 Sm (Mn, 2x2) F3| [1021101steroid-mix10-1000ppb-3 Sm (Mn, 2x2) F6|[1021101steroid-mix10-1000ppb-3 Sm (Mn, 2x2) F9
1004 361.2>343.1 (Prednisolone)( [ 40, 375.2 > 339 (Methylprednisolone)| | 1004 467.033 > 355.114 (Clobetasol propionate )
3.19e4 1.29e5 2.50e6
B B Bs
T T T 0 T T T 0 T T
0.00 5. 00 10.00 0.00 5.00 10.00 0.00 5.00 10.00
1021101steroid- m|><10 1000ppb-3 Sm (Mn, 2x2) F3( [1021101steroid-mix10-1000ppb-3 Sm (Mn, 2x2) F6[[1021101steroid-mix10-1000ppb-3 Sm (Mn, 2x2) F9
1004 361.2> 146.9 (Prednisolone)| | 40, 375.2 > 357.1 (Methylprednisolone)| | 100+ 467.033 > 373.125 (Clobetasol propionate )
1.13e5 2.46e5 3.21e6
LIS \Cz LIS LIS
J T T Time T T T Time 0 T T Time
0.00 10.00 0.00 5.00 10.00 0.00 5.00 10.00

B« 1078 ER 2 SENERAE

& 10IEEREIER iR AL

Compound y=ax+b r Liner Range (mg/mL)
Clobetasol propionate y =129837x + 7629.3 0.9989 0.1-1.0
Cortisone acetate y =135435x +4015.8 0.9966 0.1-1.0
Betamethasone y = 62888x - 888.09 0.9997 0.2-2.0
Dexamethasone y =67500x + 3669.7 0.9993 0.2-2.0
Methylprednisolone y =88778x +372.04 1.0000 0.1-2.0
Hydrocortisone y = 64807x + 1876 0.9982 0.1-1.0
Prednisone y =6690.9x - 582.04 0.9980 0.2-2.0
Prednisolone y =20639x + 103.8 1.0000 0.2-2.0
Dexamethasone phosphate y =11467x - 381.79 0.9996 0.1-2.0
Triamcinolone y=5512.9x - 124.25 0.9999 0.1-2.0

108.5% » FHEMEARE(G 21/ NR4.9%(FRR) © 2002/657/ECHI16% LA TNHYELK « ARG LR
FIFESE - ECRIFSECEE2002/657/ECH1-20%- ] JE A AU RE S R [E B R o BT I -
10%HYEE3K - AHEHFHE R 2= (RSD) N T & Bk EE
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= 10/ ERE 2 F R E RN HER

[6 H [ intarday conc. (ppm) RSD%
n=1 n=2 n=3 Mean

0.084 0.091 0.089 0.088 4.4
Clobetasol propionate 0.376 0.407 0.418 0.400 54
0.911 1.004 0.939 0.951 5.0
0.200 0.204 0.195 0.200 2.3
Cortisone acetate 0.399 0.403 0.400 0.401 0.5
0.992 0.998 0.927 0.972 4.0
0.201 0.202 0.208 0.203 1.7
Methyl prednisolone 0.394 0.392 0.401 0.396 1.2
2.001 2.006 1.994 2.000 0.3
0.200 0.199 0.203 0.201 0.9
Prednisolone 0.803 0.803 0.799 0.801 0.3
1.994 2.002 2.004 2.000 0.3
0.214 0.223 0.235 0.224 4.7
Prednisone 0.808 0.812 0.806 0.809 0.4
1.982 1.997 1.994 1.991 0.4
0.223 0.225 0.225 0.224 0.4
Hydrocortisone 0.372 0.402 0.402 0.392 4.4
0.912 0.998 0.996 0.969 5.1
0.182 0.183 0.187 0.184 1.3
Dexamethasone phosphate 0.384 0.390 0.388 0.388 0.8
1.996 1.991 2.017 2.001 0.7
0.207 0.211 0.207 0.208 1.1
Triamcinolone 0.403 0.391 0.390 0.395 1.9
1.979 2.008 2.011 1.999 0.9
0.200 0.200 0.200 0.200 0.2
Betamethasone 0.793 0.783 0.775 0.784 1.2
2.009 1.999 2.013 2.007 0.4
0.182 0.181 0.180 0.181 0.6
Dexamethasone 0.827 0.825 0.832 0.828 0.4
1.987 1.978 1.997 0.987 0.5

1 Betamethasone » Clobetasol propionate

f— B =

=~ EEMREHE Cortisone acetate » Dexamethasone »
DT 75 5 e 2 25 o s 5 2 L 3L S/ Dexamethasone phosphate » Hydrocortisone »

N ratio) + DLZE MR B 2R LK A3 HUE & Methylprednisolone * Prednisolone * Prednisone

TR AR 102 (R Bink ks & MTriamcinolone Z & EMHIRANFA - F 3Bl Ey
B MR (limit of quantification, LOQ) *» T Es#E 1.0522.0 pg/mL ° 22 F i S flS R R E
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=M 101E IR < EHMERIEDER

FH ] interday conc. (ppim) RSD %
D-1 D-2 D-3 Mean
0.094 0.086 0.088 0.090 4.8
Clobetasol propionate 0.413 0.419 0.400 0.411 2.3
1.006 0.999 0.951 0.985 3.0
0.190 0.195 0.200 0.195 2.4
Cortisone acetate 0.406 0.403 0.401 0.403 0.7
0.999 1.003 0.972 0.991 1.7
0.201 0.205 0.203 0.203 1.0
Methyl prednisolone 0.419 0.418 0.396 0.411 3.2
2.004 2.008 2.000 2.004 0.2
0.195 0.195 0.201 0.197 1.6
Prednisolone 0.776 0.803 0.801 0.794 1.9
1.996 1.996 2.000 1.997 0.1
0.183 0.187 0.224 0.198 11.3
Prednisone 0.789 0.796 0.809 0.798 1.2
1.996 1.993 1.991 1.993 0.1
0.206 0.198 0.224 0.209 6.6
Hydrocortisone 0.406 0.412 0.392 0.403 2.5
1.013 0.993 0.969 0.992 22
0.189 0.192 0.184 0.188 2.1
Dexamethasone phosphate 0.418 0.383 0.388 0.396 4.8
2.009 2.001 2.001 2.004 0.2
0.202 0.211 0.208 0.207 2.3
Triamcinolone 0.379 0.383 0.395 0.385 2.1
2.001 2.008 1.999 2.003 0.2
0.209 0.211 0.200 0.207 2.9
Betamethasone 0.806 0.792 0.784 0.794 1.4
1.997 2.005 2.007 2.003 0.3
0.205 0.212 0.181 0.199 8.2
Dexamethasone 0.802 0.795 0.828 0.808 2.2
2.004 2.010 1.987 2.000 0.6
EHR(E L) - i B ] B SR AH AR - R R B U (matrix
. R T f:ffect) o Ry EPAh B E A E %EU%{’E%&E@@
= % (standard curve) 2 38 UL FAC g & #5 (matrix
PALC/MS/MSHEFTER » Bty E] matched calibrationcurves) » ilfi FLEZ ELARIR o L

e 2 EE Y (co-eluting matrix compound)
GBS TNERE B TLER - nlhe

AR RS T 2-6.78-7.27% (F k) - FER
S 1) S B R L S AU -
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RASEVIITE R SR

RF ~ 10TEFEEEEH ZE AR SMGEL SKIN SAVER R INEIUHER

Compound Spii(;:;lngvel Reg%ery IEOSA)]))
0.1 93.7 32

Clobetasol propionate 0.4 101.6 1.4
1.0 100.7 1.0

0.2 98.3 1.3

Cortisone acetate 0.4 99.0 0.7
1.0 101.7 0.9

0.2 103.9 0.1

Betamethasone 0.8 101.1 0.1
2.0 99.7 0.6

0.2 102.7 0.9

Dexamethasone 0.8 101.0 0.6
2.0 100.2 0.3

0.2 96.0 0.5

Methyl prednisolone 0.4 103.9 0.8
2.0 100.0 0.7

0.2 101.6 2.0

Hydrocortisone 0.4 92.0 1.4
1.0 100.8 0.3

0.2 106.7 0.7

Prednisone 0.8 98.8 0.4
2.0 99.9 0.3

0.2 108.5 4.9

Prednisolone 0.8 90.1 4.8
2.0 100.7 1.4

0.2 97.5 4.3

Dexamethasone phosphate 0.4 99.5 0.1
2.0 100.3 0.8

0.2 87.8 1.0

Triamcinolone 0.4 106.1 1.4
2.0 99.9 1.1

%100 T AR S RS A £ B B i (UPLC/MS)

HERE R AR HRRER -

(%) = 2
A
B:

I

.

VN
A af

AW Fest A F R AT E

R S Z MR M E R Hh AR RER -

ELTRHE AT

M S) [T HF 55 B ALobE ot A o LA 107 46 [ I ok
43 H¥ A Betamethasone &z Dexamethasone
52 R4 57 B - K?TFEE?TE ; ?Jruﬂ
B S SREBUREE
i SEHA SH L S SUE - T@Eﬁ%

EYee
FEREE R EY
2-6.78-7.27% °
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71 SGEL SKIN SAVERZ

B 7~ Z2EESGEL SKIN SAVER#AIZE

S ERAREE T EAT(E

Compound LOQ (mg/mL) EEE
. A
Clobetasol propionate 1.0 N B E%)
, ) e
Cortisone acetate 1.0 HEE R
Betamethasone 2.0 Clobetasol propionate -6.78
Dexamethasone 2.0 Cortisone acetate 5.56
Methylprednisolone 1.0 Betamethasone 437
Hydrocortisone 1.0 Dexamethasone 1.32
Prednisone 2.0 Methylprednisolone 4.25
Prednisolone 2.0 Hydrocortisone 7.27
Dexamethasone phosphate 1.0 Prednisone 4.78
Triamcinolone 1.0 Prednisolone -0.08
Dexamethasone phosphate 6.91
Triamcinolone -1.23
GEL SKIN SAVER
1021101steroid-SP-BLANK 9: MRM of 3 Channels ES+
100+ 904 1022  TIC (Clobetasol proplgnale )
" m[a 11.98
N
000 100 200 ' 300 ' 400 ' 's00 ' 600 ' 700 ' 800 900 1000 1100 12.00
1021101steroid-SP-BLANK 8: MRM of 2 Channels ES+
1004 10,37 TIC (Cortisone acetate)
73e3
Bl 9.41
013938 9.9710.33| 10,61 10-83
L
000 100 200 ' 800 400 ' 500 ' 600 700 800 ' 9.00 10.00 11.00 12.00
1021101steroid-SP-BLANK 7: MRM of 3 Channels ES+
100+ 7.00 TIC (BetaDexamethasone)
602 537 EWJLWW S Soaz
= 7.47|
: %nm i b
000 100 200 ' 300 ' 400 ' 500 ' 600 1000 1100 | 1200
1021101steroid-5P-BLANK 5 MRM 01 3 Channals £5+
1004 TIC (Memy\predmsznl“oune)
" a 85 73 O
” )M i |
000 100 200 ' 300 ' 400 500 700 800 | 9.00 oo T 120"
GEL SKIN SAVER
1021101steroid-SP-BLANK 5: MRM of 2 Channels ES+
1004 TIC (Hydrocortisone)
332
LIS
000 100 Te0 700 800 900 1000 | o0 1200
1021101steroid-SP-BLANK 4: MRM of 3 Channels ES+
100, TIC (Predhisone)
2.0%4
8 00 ' 1 00 BbO 7.&)0 8.&10 9.‘(:0 10‘.@ 11‘.00 ' 12100
1021101steroid-SP-BLANK 3: MRM of 2 Channels ES+
100, - 362389 TIC (Prednisolone)
2 st | | am 33463
= * A 442
‘ B I8 O N
0.00 1.1 00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
1021101steroid-SP-BLANK 2: MRM of 3 Channels ES+
. 488
100, . 1” » Wéjm Wm TIC (dexamethasone pmsm;?
5 I
\ wmtm wm -JCE‘WM
0.00 1. 00 ' 2.03 ' 5}00 7.&1) 8.&1) 9.‘(:0 10‘.(30 11‘.C0 12100
1021 101stero\d—SP BLANK 1: MRMof 2 Channg\s ES+
1007 0.37m BT 4 o1 .782.05 e (Tnarmndogseg
o9 243
° M W b
T T i 400 500 600 7.00 800 900 1000 1100 P
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Determination of Steroids in Cosmetics by
UPLC/MS/MS

KUO-CHIH LAI, SHOU-CHIEH HUANG, YU-PEN CHEN,
LIH-CHING CHIUEN AND DANIEL YANG-CHIH SHIH

Division of Research and Analysis, FDA

Abstract

In this study, we used a UPLC/MS/MS to setup a specific and rapid method for ten steroids and
quantification in cosmetics. The steroids were betamethasone, clobetasol propionate, cortisone acetate,
dexamethasone, dexamethasone phosphate, hydrocortisone, methylprednisolone, prednisolone, prednisone
and triamcinolone. The samples were dissolved in 50% Acetonitrile and analyzed. We used a BEH C-18
(I.D. 2.1 mm x 100 cm, 1.7 um) column with 0.1% formic acid solution and acetonitrile as eluent under
gradient program. The concentration range of standards were 0.1-2.0 ug/mL. The correlation coefficients,
1* of regression equations of standard curves were all above 0.9966. The average recoveries of the steroids
spiked in samples were 87.8-108.5%, and the relative standard deviations of average recoveries were all

less than 4.9%. The limit of quantification were 1.0 and 2.0 ug/mL, respectively.

Key words: steroid, cosmetics, UPLC/MS/MS



