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LC-MS/MS determination of glucocorticoids illegally added into cosmetics
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Abstract An analytical method for the simultaneous determination of cortisone acetate , prednisone , hydropred—
nisone , triamcinolone , dexamethasone and dexamethasone acetate in cosmetics using LC-MS/MS was developed.

Cosmetic samples were exiracted by acidified methanol and analyzed by LC-MS/MS using an electrospray source.

The separation was carried out on a Shimadzu Shim-pack VP-ODS C (150 mm x2.0 mm,5 pm) and the mobile
phase consisted of methanol-0. 1% formic acid solution (60:40). The established method is suitable for routine
monitoring and determination of glucocorticoids added in cosmetics illegally.
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LC-MS/MS 5 min
4 Tps( identification points 50mL 40 C
) o 500 pL 1.5 mL
14 000 r/min 8 min
0 HPLC-MS/MS 0
2.2 LC-MS/MS
! Shim-pack VP-ODS C,;( 150 mm
1.1 x2.0 mm 5 pm) ; 140 C; 0. 1%
( 99. 1% (60:40) ; :0.2 mL/min; 110 plLo

0504050) . ( 99. 2% ESI-MS/MS
0504070) :

( 99. 7% 0604010) . ( L. ESI-MS/MS
99.3% 0607080) . ( 99.5% :+4 500V 1350 C
0702110) . ( 99. 1% () :5.425x10°Pa ( )
0601030) ; :8.75 x 10° Pa Source CID 10V CID

( 99. 800 ( ):0.2 Pa.
0501020) o Table 1 Conditions for the ESI-MS/MS determination of six glucocor—
( VWR ) ( — Precursor ion/ Product fon/ Collisional energy/
Hexanes ) Drugs (m/2) (m/2) v
o Cortisone acetate 403.2 343.2 22
163.0 39
Prednisone 359.2 147.3 40
1.0 mg/mL 171. 1 39
o Hydroprednisone 361.2 171. 1 12
1.2 147. 1 18
Finnigan" TSQ Quantum Discovery MAX rameinelone 2 i;; 12
Finnigan™ Surveyor Dexamethasone 393.3 147.0 35
Finnigan™ Surveyor Finnigan™ TSQ 237.0 38
Quantum Xcalibur Dexamethasone acetate 435.2 :;3 i ;i
2.0 ( Thermo Electron ) ; Rotavapor R200
( Buchi ) o 3
2 3.1
2.1 3.1. 1
1.0 g( . . ) N 6
10 mL 1.2 o
(1 pg/mL) 10 ulL 5.0 mL( pH . . .
4.0) 10 min 3 000 r/min 10 min N ( LOQ)
25 mL 5 mL 0.1 ng/g LOQ 1 ng/ge
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Figure 1  Representative selective reaction monitoring( SRM) chro—
matograms for a drug free cosmetic sample

A: Diazepam ( IS) ( 285.1—195.0) ; B: Prednisone ( B;: 359.2 —
147.3; B,:359.2—171. 1) ; C: Hydroprednisone( C,: 361.2—171. 1;

C,:361.2—147.1) ; D: Dexamethasone ( D,: 393.3 —147.0; D,:

393.3—237.0) ; E: Triamcinolone( E;: 395.2—225.1; E,: 395.2—
357.2) ; F: Cortisone acetate( F,:403.2—343.2; F,:403.2—163.0) ;

G: Dexamethasone acetate( G,:435.2—415. 2; G,:435.2—397.2)
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Figure 2 Representative SRM chromatograms for a drug<ree cosmetic
spiked with six glucocorticoids and the IS ( diazepam)

A: Diazepam ( IS ¢ = 6.5 min) ; B: Prednisone( B, B, i, =3.6
min) ; C: Hydroprednisone( C; C, ¢z =6.6 min) ; D: Dexamethasone
(D, D, tg =6.1 min) ; E: Triamcinolone( E; E, ¢z =2.9 min) ; F:
Cortisone acetate ( F; F, iz = 6.5 min) ; G: Dexamethasone acetate

(G, G, tg =9.6 min)

3.1.2 N

~ ~ ~

N N 0.1 0.2

0.5 125 10 20 50 ng/g
125 10 20 50 100 200 500 ng/g

“2.1” 6
(4,) (4) -
5 & R(R=A_A)
(¢ nglg) (w=1/¢%)
2. N N N
N 0.1 ~50 ng/g
1 ~500 ng/g

Table 2  Regression equations of six glucocorticosteroids in cosmetic

samples( n =35)

Drug Regression equation r
Cortisone acetate R=0.9814xc-1.317x1073 0.997 8
Prednisone R=0.567 2 xc-2.828 x10 > 0.997 1
Hydroprednisone R=0.3542x¢+69.635x107%  0.997 5
Triamcinolone R=0.176 0 x ¢ -6.399 x 10 ~* 0.998 1
Dexamethasone R=0.144 0 xc—-1.574 x10 3 0.998 1
Dexamethasone acetate R =0.026 2 xc+2.196 x107>  0.990 1
3.1.3

0.2 2 20 ng/g 2 20 200
ng/g 3 5 “2.17
1 pg/mL 10 L 40 C

500 pL
( As i—r) o 1‘ O g
‘2 1 ”»
40 °C
500 L
(4..) .
(%) Asi—r/Ari—rXIOO
3 3
60% o
3.1.4
0.2 2 20 ng/g 2 20 200 ng/g
3 “2‘ 1 ”
o 5
; 3
o RSD

3.42% ~13.44% o
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3.1.5 o 1
N N N N 24 h
0.2 2 20 ngl/g 2 20 200 o
ng/g 3 2 1 92.10% ~110.85% o
“2.17 24 h o

Table 3 Recoveries of six glucocorticoids from cosmetic samples( n =5)

D Low concentration Middle concentration High concentration
e Average/% RSD/% Average /% RSD/% Average /% RSD/%
Cortisone acetate 65.01 6.38 63.02 6.47 66. 80 7.07
Prednisone 61.73 7.45 63.57 7.42 65. 69 5.82
Hydroprednisone 68.27 7.48 63. 86 4.59 61.71 6.47
Triamcinolone 63.82 9.55 66. 99 7.69 68. 52 7.76
Dexamethasone 63. 65 7.97 61. 64 8.42 62. 41 8.26
Dexamethasone acetate 65. 50 8.56 62.41 5.22 66. 52 3.67

Low middle and high concentration levels for cortisone acetate prednisone hydroprednisone triamcinolone and dexamethasone were 0.2 2 20ng/g re—

spectively; low middle and high concentration level for dexamethasone acetate was 2 20 200 ng/g respectively

3.1.6 6
14 » 4
2.1
N N 4.1
. . LC-MS/MS
0.2 2 20 ng/g 2 20
200 ng/g 5 SPAR( standard peak area ratio)
A. 4
5 PAR( peak area ratio)
B. (10 ng/g) o A/B SPAR
( ME) ( 4
ME 90% ~110% LC-MS/MS
o o 5 6
3.2 SPAR.
45 4.2
21 ( 5 7
9 ) 4 7 7 .
0 ). | ( . T . )
24.16 ng/g; 1 ( ) o
31.34 ng/g N N
6 4.44% . N N N
Table 4 Average matrix effects ( %) of six glucocorticoids in cosmetic °
samples( n =35) o
Low Middle High 6
Drug . . .
concentration concentration concentration
Cortisone acetate 95. 81 101. 15 90. 11 °©
Prednisone 102. 27 99.70 108. 68 N N N —
Hydroprednisone 98. 89 101. 24 104.79
Triameinolone 104. 78 102. 14 107. 41 (20:80) . 5
Dexamethasone 103. 00 99. 85 103. 18 6
Dexarhéihasone akétate 102.-50 101163 160:61 o

Diazepan( IS) — 95. 36 —
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3 min 10 min
o pH o
2.03.0 4.0 5.0 5.0 mL 10 min N
pH 4.0 . .
Table 5 Standard peak area ratio( SPAR) of six glucocorticoids
Low concentration Middle concentration High concentration
Drug n Average RSD/%
Average RSD/% Average RSD/% Average RSD/%
Cortisone acetate 5¢ 1.55 12.75 1.50 5.83 1.58 6.26
1.53 7.40
15° 1.53 9.76 1.51 6.47 1.54 5.77
Prednisone 5¢ 0.51 9.98 0.57 9.20 0.54 8.07
0.53 9.91
15° 0.52 12.45 0.54 9.90 0.52 6.99
Hydroprednisone 5¢ 2.83 11.72 2.84 6.59 2.94 5.16 5 04 714
15° 2.88 10.20 2.95 5.83 2.99 4.25 ’ '
Triamcinolone 5¢ 1.56 8.77 1.53 5.94 1.55 5.77
1.53 7.43
15° 1.51 10.26 1.55 6.04 1.54 5.48
Dexamethasone 5¢ 2.99 9.82 2.84 7.93 2.85 7.15 03 8.57
15° 2.89 10.77 2.92 5.40 2.97 9.04 ’ ’
Dexamethasone acetate 5¢ 0.21 10.28 0.21 7.36 0.19 7.94
0.20 9.06
15° 0.20 10.52 0.19 8.75 0.20 7.21
“Intra-batch; * Inter-batch
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