Y@ RP RS oy

Journal of China Pharmaceutical University 2011,42(1):53 -57 53

Lt o P 1R B B R R AR A AR NI By LC-MS/MS 534
BORLBEAT EEL RER

(" E BRI O, 25 T 2 4 T T T S S, AT 210009
* AT 2 B R , st 210007)

B E Ea Atk PEEBR T 698 LR KA A W R TG A M B R A e B B b B R AN AE S R m dh 69 LC-MS/
MS R BT ik, At de 2B AL P BE (DR BEBRE pH A 4.0) A8 3R IR, i TR R B 4 4%, HPLC-MS/MS 547, % sh A8 A F
85-0. 1% F 82 (60:40) , &34 4 % #% Shim-pack VP-ODS C, (150 mm x2.0 mm,5 pm) . kXA K5k THEH L
Fo Fo P 4B R R AbE BRI R 6 AT k.
KBIE At S 4 AR & ;LC-MS/MS
hESES RO17 XERARIRAD A SZEZHRE 1000 -5048(2011)01 —0053 - 05
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Abstract

nisone, triamcinolone, dexamethasone and dexamethasone acetate in cosmetics using LC-MS/MS was developed.

An analytical method for the simultaneous determination of cortisone acetate, prednisone, hydropred-

Cosmetic samples were exiracted by acidified methanol and analyzed by LLC-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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XF B B R AT RO AL (Al E 99.1% , #t 5
0504050) . Jiff R 4t 2 K Fiy (2B BE 99.2% , Hit 5
0504070 ) X0 [ F [ 25 b A P il o A6x 2 1T 5 K JE
FACHERE 99. 7% , 4t~ 0604010 ) Ik Je #5 Je (2
99. 3% ,4lt5 0607080) . 1 22 P4 Jp (4l 99. 5% L4tk
50702110 ) | #b ZE K A% (46 B 99.1% , #t 5
0601030 ) X0y 7 K HEK 25 250 Befn A R 7 5 3
PEPE (2L 99. 8% , V175 45 24 &b A6 58 P, 4t 5
0501020) .
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2.0 (Z[E Thermo Electron /A7) ) ; Rotavapor R-200
Jie 4% 75 S AX (Fii -t Buchi 24F]) o
2 77Ok
2.1 FHFei®EFik

B 1.0 g CER VIR VW R) , &
10 mL HLIEES A, R 5 A 3B 04 PF AR 7 )
(1 pg/mL) 10 pL, FEE 5.0 mL (EERR 4 pH 4
4.0) ,# 7/ 10 min,3 000 r/min Z.0> 10 min, BUR
B3 R 25 mL op i SR INEC 66 S mL,

SR FE S min, FFE FRIECK, BB T2
HE 2 S0mL B IS BEiH, T 40 CoKi e s 75
KA 2T, LAt shAH 500 pL %%, R 21,5 mL
BLE T 14 000 r/min B0 8 min, BY |V I {3t
HPLC-MS/MS 43#7
2.2 LC-MS/MS ) & 414

B HEFE : & Shim-pack VP-ODS C (150 mm
x2.0 mm,5 wm) ; F: 40 °C ;B FHEE0. 1%
FHR (60:40) ;73 :0. 2 mL/min; gEEEH: 10 Lo
ESI-MS/MS #e#8: f W 1E B A 00, 95 16 5 4
— BB I S 5 L 2 R A - R4
TEFRFERREILE 1, F5 ESI- MS/MS T2
B WEE LR +4 500V, BYNE PR 350 C,
B (AR JE T :5. 425 x 10° Pa BB (AR IR
77:8.75 x 10° Pa, Source CID filf f&# g & . 10V, CID
filf 43 s ) () 0. 2 Pa,

Table 1  Conditions for the ESI-MS/MS determination of six glucocor-

ticoids
Drugs Precursor ion/ Product ion/ Collisional energy/
(m/z) (m/z) Vv
Cortisone acetate 403.2 343.2 22
163.0 39
Prednisone 359.2 147.3 40
171.1 39
Hydroprednisone 361.2 171. 1 12
147.1 18
Triamcinolone 395.2 225.1 12
357.2 16
Dexamethasone 393.3 147.0 35
237.0 38
Dexamethasone acetate 435.2 415.2 11
397.2 21
3 & R

3.1 FEFEiE

3011 FkEEE FREEK A AL
Mt 28 VAR SN I 6 Fiow Rz S5 28 I A 1 i
R nE 1.2 Fin. dERIL, 28 et b 5 o
AT HATE AT AT B ER AT A 4P e Dk
JEH IR JE B I8 R b 2K A 1 B 1K B (LOQ)
0.1 ng/g, BERRHLZEAKAAT) LOQ Ky 1 ng/g.
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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-free cosmetic

spiked with six glucocorticoids and the IS ( diazepam)

A Diazepam (1S, ¢y = 6.5 min) ; B: Prednisone (B, , B,, 13 =3.6
min) ; C: Hydroprednisone ( C, , C, , g = 6.6 min) ; D: Dexamethasone
(D, ,D,,tz =6.1 min) ; E; Triamcinolone (E, ,E, iz =2.9 min) ;

Cortisone acetate (¥, , F,, iz = 6.5 min) ; G: Dexamethasone acetate
(G;,G,,tz =9.6 min)

3.1.2 ARk RS IR R AT AL (TR
Jen TRJEFAIE M2 VG T | b FE KA i 1R K
PAFRUE TAEWRE 2, B 10 mL H IS4 g kT,
nzs F Akt 1.0 g, B i BCES B2 T RS IR R
K JEHATE | il 22 V5 Jp | b ZER ARV R 0.1,0. 2,
0.5,1,2,5,10,20,50 ng/g, it fi b 28 K FA ¥k B N
1,2,5,10,20,50, 100,200,500 ng/g [ FEAS, %

21T R I AT @ AT, S e % 6 B
EP ik (A,) 5 NAR G AL (A,) o
FAZIME S Wo LIFHUERBILL R(R= A/ A,) X
WRIE (¢ ng/g) PEATERIERIA (w =1/ ¢*) , FlH 5 7
WA 2. BRI AT RAR IR JE RS R JER Je | il 2 v
e HFERFAHRIEAE 0. 1 ~ 50 ng/g JL TR A, fi 2
FERPAMRIEAE 1 ~ 500 ng/g 1 il A J5 33 Wiy oz 2% 12k
KER R o

Table 2  Regression equations of six glucocorticosteroids in cosmetic

samples(n =5)

Drug Regression equation r
Cortisone acetate R=0.9814xc-1.317x1073 0.997 8
Prednisone R=0.5672xc-2.828x107°  0.997 1
Hydroprednisone R=0.3542xc¢+69.635x107%  0.997 5
Triamcinolone R=0.176 0 x ¢ —6.399 x10 73 0.998 1
Dexamethasone R=0.144 0 xc—1.574 x10 73 0.998 1
Dexamethasone acetate R =0.026 2 x ¢ +2. 196 x 10 ~2 0.990 1

3013 wblc R FRbRiE A T I AR
ATRIAS GRJERR TR JEARTE il 22V M FEK A
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i, RO BRSBTS MOIEAT (i a3l
FACEY S AR AR L (A, L) o TR
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Table 3 Recoveries of six glucocorticoids from cosmetic samples(n =5)

HE Y Emrs aisgm . 1 = RCE
24 bR HIATAE BT TR AL S Y LR G
U T B & R SR T, R A I A2 R U B AR
92.10% ~110.85% Z[a], YlHAFERLFE SR T HCE
24 h WEGE

Low concentration

Middle concentration

High concentration

Drug

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

31,6 AEAsE  HL6 M AR IR A ARk
RA), 4852, 1700 F A B 454 AR Ja kG 2% i
AR UEI 28 W08 &, {4 B R AT i b IR R A LTk e
P e i VG e | M JE K R B SR 2R B 43 i
0.2,2,20 ng/g, fiff [ b JE KN fe MR FE Ry 2,20,
200 ng/g, V47 5 0y, AT IS5 BT, 10 SR A (B UG
TR, T Ay I il 28 A R B 7K ST 1) 425 s o ) R
W, AT S By, AT A5 3T, 10 sk A o A T AR
ICH Bo WFRHLPTEE(10 ng/g) REH %L, DL A/B
THEIL RN FRAE (ME) 4551 (% 4) KRB, &40
S NARA ME 1E 90% ~ 110% Z [a], 1iF B 7E i 2
(8 43 BT 5 AT S SRS 5 e ] L 2206

3.2 kA N HFTESL Tk REA LS T
B 1 25 R R I 6 4 1 Aot T 3k 45 A, o
A A 21 F CBAR S Bl FLAR 7 B, WK
9 Bl B 24 Fp CEAR T Bl FLAR 7 B IR
10 Fft) o KEINZESRANTR 1 Fh [ 7= fldl i 75 1 2K
Py, B RN 24,16 ng/gs J3 A 1R E A H 2 T
R ZEARAN , & 1 31. 34 ng/g, HoAt AL ity 24 A
ot DAL 6 ol B2 TR A Rk 4. 44%

Table 4 Average matrix effects (% ) of six glucocorticoids in cosmetic

samples(n =5)

Low Middle High
Drug . . .
concentration concentration concentration

Cortisone acetate 95. 81 101. 15 90. 11
Prednisone 102. 27 99.70 108. 68
Hydroprednisone 98. 89 101. 24 104.79
Triamcinolone 104. 78 102. 14 107. 41
Dexamethasone 103. 00 99. 85 103. 18
Dexamethasone acetate 102. 50 101. 63 100. 61
Diazepan (1S) — 95.36 —

4 W g

4.1  BEFER TR T E 5
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At it 2 el AR [a] DU 28 3 I L T
SRR o AL TT v 7 PO R A oG 4 il
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FRAMAR (9 S, R A A AILIA T ml 98 o HL i
PR BUSCR o 52 FUAL T LAVKS IR A 45 H i pH
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Table 5 Standard peak area ratio( SPAR) of six glucocorticoids

RIS 3 min A AT 10 min P RRAS [R] 9 40 7
AL EURRYG PR s TR . &
i€ 1 5.0 mL FIAEEA 10 min 25 GE CBEER G
AR Al AT AL BT 3% o

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 7 14
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
2.93 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
5 & & % X ik
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