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Determination of dexamethasone and betamethasone in creams of
antimicrobial agent by UPLC-MS/MS
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Abstract Objective: To establish a method for the trace analysis of dexamethasone and betamethasone in creams
of antimicrobial agent using ultra performance liquid chromatography—tandem mass spectrometry ( UPLC-MS/MS ).
Methods: Prednisone was treated as an internal standard, and the treated sample was extracted with acetonitrile being
added for twice. The merged extraction was purified by a HLB solid phase extraction ( SPE ) cartridge and separated by
a column of Shim—pack XR—-ODS Il (1.6 pm, 50 mm x 2. 0 mm ) with acetonitrile—water as mobile phase in gradient
elution. The analysis was performed using an electrospray ionization in positive mode ( ESI+ ) and the multiple-reaction
monitoring ( MRM ) mode with the transition of m/z 393. 2 — 373. 0 monitored for dexamethasone and betamethasone
and the transition of m/z 359. 2 — 146. 9 monitored for prednisone. Results: The method showed a good linearity in the
range of 1-41 ng * mL™". Limits of quantitation ( LOQ ) and detection ( LOD ) of this method were 12. 5w g * kg™ and
Swg- kg, respectively. Recoveries of the method were from 100 to 108%. Conclusion: This method can be used for
determination of trace dexamethasone and betamethasone in creams of antimicrobial agent.
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AT TIRIT IS, S Pk M 98 46 K ke s , 1B DR HE
NEAE ERRORE RIS KR T AT A% i FH 25500 i
AP A Y R el FH 20 H 2 10 A (i
TR E . AR, R A R M R 2 e lE
PRI N E] s Al e S 25 PR R R, DA
TR AR A T i, EOGHRSI g oK
B, LM st A e M

Z PN LA A 7= B ZSHE WA 7 ) — R
FLE HEAT H FERANIR A T 0F 9%, 2 B Al fe
Rz LS R v L SR AN, & T 3 s R A
ARSI AT AT e R AL, ST T B m bk
SR L 2R FRE R 1) e OB AH T — E I BT M
HEOTHT TS, RORE R B L TR R A ZE KA
FRABKAR , Sy A W A50SS5 0 o A
THAZS%
1 (Uil
1.1 %% Acquity UPLC Xevo TQ-S # /& &% ¥ A
o 3% B I — 5 DY AR AT B G A Masslynx4.1 T 4E
¥l ( € [E Waters 23 7] ) ; Shim—pack XR-0ODS I {7 %
FE (1.6 pm, 50 mm x 2.0 mm, & 5 828 w5 R
N\ B e B G RE S ) 5 XS205dual HE KA (A
FE) - FER Z AL A PR F] ) 5 Reaxtop UiE i 4R 37 a4
( Heidoph 727 ) ; PRZMOR I 25,0001 ( $ER K /R
A E R AT ) ; Milli-Q ali KA ( e[ Millipore
) ) 5 Oasis HLB [ AHZEHUIVE (B : 60 mg, 3 cc

5 : 133A35196A, 35 [ Waters 23 7 ) ; 7% HUM: &
( SUPELCO 2] ),

1.2 25 HbZEOR AN X AR &, 4B 99.7%, dit
100129-201105; % fth K #25 XJ B8 i, 410 B 99.3%, 4it
451 100118-201204; 41 [ H & £ 5 25 K E iF
FE B K JE B X B 86 B 99.5%, it 5. 10305, 11
El Dr.Ehrenstorfer GmbH ; 37t 7 L& At & (VL2950 &
T3 5 B 10k 25 A BN Rl 24T = HEAHA A T-1.T-2.
T-3 A —HCEZ I E R T-4) s FHEE . OGN
LC-MS A4, Fluka 23 7] 5 S ALER, 2R FALER
TK ZREE R oAl s alidk /K R Milli-Q 2k 4%
A I FATHL

2 KWAHE

2.1 TR A

211 &M R Shim—pack XR-0DS 1M ( 1.6
pm, 50 mm x 2.0 mm ) 3%, DLZJE (A ) - 7K (B)
F A, BEEEBER, 0~1 min, 20% Aj; 1~10 min, 20%
A —30% A;10~10.5 min, 30% A — 95% A; 10.5~
12 min, 95% A; 12~12.01 min, 95% A — 20% A; 12.01~
14 min, 20% A, 3K 0.4 mL - min™, ¥ 7R K 40 °C,
BESLEIRIE N 10 °C, HERERH 2 pl.

212 RS MWESS R R (ESLIER ), IE &5+
I, 2 R0 5T W (MRM, 2 8ULE 1), &
Y45 LR 3.5 KV, B F IR B 120 °C, JIE S 7R i
450 °C, JRIEFIFE 600 L+ h™, HEFL A 150
L-h''s &1 AR AR M FE KA G
HHE

R1 MR EMKR LB MRM HIERERESH

Tab.1 The mass spectrometry parameters of dexamethasone, betamethasone and prednisone

e = P T PR =A
FE T X FEVEE TR . N \ fillA e i
iy o o SR i) HEFLHLE -
( quantitative ( qualitative . ( collision energy )/
( compound ) . . (dwell time ) /s (cone voltage ) /V
transition )/ (m/z ) transition )/ (m/z ) A%
R JERS (prednisone ) 359.2 > 146.9 / 0.146 20 30
HbFEKA ( dexamethasone ) 3932 > 373.0 393.2 > 355.0 0.146 20 8
K #2 (betamethasone ) 393.2 > 373.0 393.2 > 355.0 0.146 20 8

2.2 TR R AR A A R A TRE 1

221 HWFERIA G MOKR MRS X A GE AU+
BEFRBUB IR 1029 mg, fHIKAS 1048 mg, 100 mL
s, P BEA I E 2 AR A X IR B, K
S 400 L BT 10 mLL P, B
25, BB, il B TR B X HR A 28 TR ( I ZER AV

0.0513,0.256.,0.513.1.026,2.052 g« mL ™" ; bkt
WM 0.052.0.260,0.520,1.041,2.081 pg*mL™"),
222 WY R PRI JE #A 10.15 mg,
100 mL 5 H, B A O 2 2, 1l 101.0
pg s mL™ AW, TR E 100 WL F 10 mL B H A,
IR RCE 2 08 1.010 pg - mL™" A PIARBE £
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Fig. 1 MS/MS scan spectra of prednisone, dexamethasone and betamethasone
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2.3 fdahake

B 29 0.2 o, K% AR 2, T 15 mL H 7€ %
BEET LA I AR JE B N R B #5100 L, 1
FVE AL W 3 mL, W BETR A, AR 5 2080, A
2 mL £ i, i HE $2 B 2 min, 5 000 r+ min”' & 0> 10
min, BB _E W T 50 mL HZE€ 98 2.0 48 P 5
WERR A 2 mL N, 8 T 2 S0 87 W T 2 $E I
BRI, A I RO, A 40 mL 2lifkoK R
A1, A 10% W 8% 55046 81 %5 W 200 pl #1 20% &
iRt BF ¥ W 200 pL, P YK IR 21,5 000 re min™' B L
10 min, &1 SPE /MEEHE

Waters Oasis” HLB [#AH#BUNE (60 mg, 3 cc)
T I AR A U, /NKE o % % 45— 20 mL &
Fe=F R AR B RV A T 2, 2t U8 )5
T/ NEE R E I A SRR, T S KR
(1—10)10 mL i ¥E/IE, £F RS K B A SRR
Ji Wk H B AHAE BRIV R SR B AT o FE /RIS —

FAXFEE (relative abundance) /%

100 10.93
A
50
10.66 | 1L.
1.23 .27
0 - T T T T T al T 1
2 4 6 8 10 12 14 t/min

15 mL B5.045, F 4 mL B A BUIME, B R
SRR G, W/ IME AR BV . BUT B0 48, W
EARZES5mL, % 12000 - min™' 2.0 10 min, B E
WA R R

24 Jiikertesg

241 RGE MR AL )R S BUs AR
02 g, NI AR, i 237 TR AT RE A B, 45 7S
O . o5 BUZS HFE A 02 g, A “22.17 TR
291 we-ml IR A X R 5 6E A5 100 pL A1 K JE
Fis P BRAE 45 100 w L, 4% “2.3” Tk 47 4k B, A5 {13
AR H5 207 TN TR AR AR e S
FICHLE2), 2553 W, 25 1 35 Jo % M 28 K A8 FN A%
b KA B 52 TG T4, b 2 K b 06 B M Bk 25
605 ; fE A RAN I BRIS AR 23 707 T JE A BIS Bl
11324, HEZERAAFIS KA B O B8 B E] 40501y 6.88
6.67 min, FIE SR 1.3, DUBFFTE R LA HIZEK
PAPIESETT 075, BT B LA ZERIATT R 03 u,

H%FFE (relative abundance) /! %6 -

100+ 6.67. > B
1 3
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1. IR JEHA (prednisone ) 2. fFfliKA2 ( betamethasone ) 3. HBZEKAR ( dexamethasone )
A. 75 A FETHRIBUA (extraction of blank matrix ) B. %5 FAFEFUMZY ) AR IIHEIK ( extraction of blank matrix with spiked prednisone, betamethasone

and dexamethasone )

2 FEHERRRRMEEERMZGWINIRRER MRM E

Fig.2 MRM chromatograms of extractions of blank matrix and blank matrix with spiked prednisone, betamethasone and dexamethasone

242 TAEMMZmMHE WS FAEA 0.2 g, 43
A “2.2.17 BT TR A X B8 &% & 45 100 pl Al
“2.2.27 WUF IR R AN BB A TR 100 pL, #% “2.37
AR AT AL B AR, HEEE A S mL, 15 R
G o il S A (b ZERAS SEPRVR FE A 1,026, 5.13
10.26,20.52,41.04 ng * mL™"; {75 il K ¥ 52 bR 1 J&
1.041.5.20.10.41,20.81.41.62 ng-mL™" ), #% “2.1”
T W BT SR A e R R . DI IERAA 5
AR TR JE A BT F VA BE LU A (X)) DR AR B | b ZE K
JE T BT A S AR TR JE ARSI TR LU (V) A
Asps , AL (W=1/X) /N 3fe i i A7 I8 55, 15
HFEARAN N 7
Y=2.136X-0.0315 +’=0.997 8 (n=3)

DB KA 5 BRI JEAA BT e B LU AE (X)) Ry
BEARTR AR AAE fiE B U AR S AR TR JEAA I T

A (V) AR BR, FIINAL (W=1/X ) /N3 ik
HEAT I GE 5 A5 R R R -
Y=2.272X-0.0376 r'=0.998 1(n=3)

SEIRRI M ZERASFAFHOKANTE 1~41 ng - mL™" W
TN 2 RIFIARE R R

243 JrERICRFREE OB FAER 0.2 g,
A “2.2.17 TR ¥ 254 0.05.1.0,2.0 pg-mL" Y
iy ZE KA TS AR FA TR A X6 HE S it 45 T 100 L, &2
“2.2.27 WUR IR R AN BRI 100 pL, #% “2.37 1
T AR B VR TR S AR B AR R 3
WeRE 29 1.20.40 ng - mL™ A FEERES, , F—Uk
FESEATAL B 3 40y, $2 “2.17 T VIR A AR kR
sk TR, DS B 5 A SRR W 2
TR R R, g5 R L 2, Bk 2 AT, M ZE K
FAFIAS R A 1 7 [RTSCR AT TE 100%~108% Z [

LRI
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F2 HZERNSEMAKRTERYE(n=3)
Tab. 2 Recovery results of the method for dexamethasone and betamethasone
% T UGS, papeq e RSD/%
( compound ) (spiked )/(ng+mL™) ( measured, mean =SD )/(ng-mL™") ( method recovery ) /%

M FEAAH ( dexamethasone ) 1.026 1.11£0.08 108.2 7.4
20.52 20.91 +0.19 101.9 0.91
41.04 41.30 £ 0.83 100.6 2.0

f5 KA ( betamethasone ) 1.041 1.13 +0.07 108.3 7.9
20.81 20.89 +0.19 100.4 0.91
41.62 41.97 £0.49 100.9 1.2

LA P e 3 R TR AR A 1 0, B
T ELEIERE 6 UK, FUBEATHR TR ZERA A oK
PRSI E 153 F AR 3 1 5 5 O e S0

3 d, FEFEA TR 5 ZER AT AR AR SR
T H R . A58 (L3R 3) RWIZJT % H WA
WL H ARG R4

®3 HABZEMHERFEZE

Tab.3 Intraday and interday precision data for the determination of dexamethasone and betamethasone.

H P (intra~day, n=6 )

H A (inter—day, n=3)

Sy Pt S
(' mass concentration )/ SN ( detected S ( detected
(‘compound ) (ng-mL™") concentration )/ RSD/% . o RSD/%
ng-m ( ) concentration )/( ng * mL™" )
ng ‘m
HBFEAKAR 1.026 1.10 £ 0.03 25 1.10 £ 0.06 5.5
( dexamethasone ) 20.52 20.94 + 0.58 28 20.61 +0.81 3.9
41.04 40.81 = 1.14 2.8 41.23+1.20 2.9
il A 1.041 1.12+0.02 1.7 1.12+0.42 45
(betamethasone ) 20.81 21.03 031 1.5 21.22 +0.42 1.9
41.62 41.56 = 0.56 1.3 41.61+0.79 1.9

244 FEFRERT B EARESL 0.2 g, INARIA I
DL 100 WL FEEERRAR, 4 “2.37 10T fibial i b B vk
AbH AR B2 B RV W . FE2S R A TR 4 )
T “2.2.17 T0UT 1 His S KA A b KA TR 3 2
0.05.1.2 pg-mL™" JRA X8 5% A4S 100 Wl %
“2.2.2” TR JE KA PIAR £ T 100 L, HY BEAE 25
Z 5 ml, AR L 3 AR EE 4R 200k 1,20, 40
ng - ml Y AS 3 TOINAREE 5, B — VR B 4% 3 0
3 B ) 55 A A ot Ve A S5 IS v L R b
A BB SRR, 2.7 TR RS I 4k R R R
Mo DASESFIIBRRE & b i ZERAN A5 AR Kk JEAR
JE T B DA T AR5 R I VAR B TR A5 T R I U X
I R O TETY 2 el o s 1y = M U B 9515 VA
TEVLFE 4, TR JE A 1R 5 TS50 17 s it T 1 FE KA R At
Kbt o

hhiHE i

R4 HZERD EMRARTNE BRI E B (n=3)

Tab. 4 Matrix effect of dexamethasone, betamethasone and

prednisone
o JF A (mass SEFRL
1)
7 concentration )/ ( matrix effect )/ RSD/%
( cumpound ) -1
(ng-mL™") %
HhFERAR 1.026 119.24 +9.96 8.4
( dexamethasone ) 20.52 107.66 + 7.49 7.0
41.04 103.33 +6.91 6.7
s KA 1.041 103.24 +3.86 3.7
(betamethasone ) 2081 9672+ 1144 118
41.62 90.90 + 5.87 6.5
DAL 20.30 87.06 + 8.15 9.4

( prednisone )

24.5 EEEEES R <2437 Rk SR
P 3R Y A R (n=3) Rl “2.4.47 Bk
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TR RSO T X6 I ARG v v 3 IS R A B BN b A
fn (n=3), #4¢ JR“2.17 T W BB JH 2% A R 23 A
TSRO LT RE AR 24 1% 06 10 BR -5 R oz
JRE SR T I it 5 T X by B A TR L, 331
THET D FEAR A AT RS TR JEFA R SRR 3, 25
SRR 5, M FEAM AFAARAR TN JE A 1 F2 R I
R—, 2 81%~86%.
F5 HBZERM EMRARFE RRIRENERE (n=3)
Tab. 5 Extraction recoveries of dexamethasone,

betamethasone and Prednisone

o J R ( mass %ﬁxﬁluﬁz?ﬁ RSD
concentration )/ (extraction recovery )/
(. compound ) o 1%
(ng-mL™") %

HhZERAN 1.026 81.8+£9.0 11.0
( dexamethasone ) 20.52 83.0+53 6.4
41.04 85.0+7.7 9.1

s KA 1.041 83.2+8.5 10.2
(betamethasone ) 20.81 81.0+3.7 45
41.62 86.0 £2.0 23

wem 20.30 85.4+9.4 11.0

( prednisone )

24.6 FAEYE  HU“2.4.37 7y R R Lo
R FE R RE A, 43 00 FRES S 10 CHLE 0,24 h,
2~10 CHCE 20 d J53% “2.17 iR 5 F & ke

G3MTe DABEAT AR IR 2Rk i, 25 SR I v
Hiy FERAN TSR A AE P AD S50 IR 1 2 R
(Z5RIF 6 ),

247 ERER RS ARG 0.2 g MERRE, A
Hb ZE KR NS KAA U HE 294 0,025 pg - mL (Y
TRA X PRAB A5 W 100 L, M2 ik JE WA AR 45 Wi 100
pl, 3% “2.3” T A AL BT P A B ] R Tk
254 0.5 ng - mL~ B AR S TR, SERE AT, T SR L
FERMSFEMRANFR L . 45 R, HhFERARN S/
N=20, f5 At K S/IN=16 ( #% peak to peak TT5 ), Hh
FERMS KN E HEBRAE 12.5 pg - ke L
248 FfithBR  HAS EREAL 0.2 o, KEBFRE AL
FERAN M AKAN R E I Z K 0.01 g mL™' BIRA
X HRAf £ 100 L, Kk Je s ARG A I 100 plL,
Fiz 9237 TR A A A By 7R AL B i 2R EE
0.2 ng* mL™" AL SE VAL, FERE ST , 10 Sk b KA
FFEABKAS AR MR E ., 25 SR, b ZE KA SIN=5,
£l K B SIN=6. HiL FE K i FIAE At K A A6t BR
5 ug-kg'o

2.5 PRSI B3 T KRBT T E PR
FLE I, #e L3RI ik A TR U 34, FHBEAT T AR
LRIT A SRR AR 75 i, 25 SR L3 7 ARl
3o 4 HEHTEEFLE HI A H A A oK AR, Hor 2 HEAS
L ZERAR  E I T R

6 HEERMINEMANREERWER (n=3)
Tab. 6 Stability results of the determination for dexamethasone and betamethasone
R 0h 24h 20d
% (‘mass S E ( detected SLMHEE ( detected M E ( detected
( compound ) concentration )/ concentration )/ RSD/% concentration )/ RSD/% concentration )/ RSD/%
(ng-mL™") (ng-mL™) (ng-mL™") (ng-mL™")
HIZERAR 1.026 1.11+0.08 7.4 1.10 + 0.07 6.4 1.15+0.06 52
( dexamethasone ) 20.52 20.91 +£0.19 0.91 20.81 £ 0.65 3.1 20.75 £ 0.45 2.2
41.04 41.30+0.83 2.0 41.25+1.05 2.6 41.40 +0.70 1.7
FEAAKAL 1.041 1.13 +0.07 79 1.12+0.05 4.5 1.13+0.04 35
( betamethasone ) 20.81 20.89 +0.19 0.91 21.02 +0.48 2.3 21.52+0.32 1.5
41.62 41.97 +0.49 1.2 41.67 +0.69 1.7 41.73 +0.56 1.3
x7 MEIAERFIRNER

Tab. 7 Determination results of sample creams of antimicrobial agent

RS GRS 1 ZEHK A ( content of Dexamethasone )/ KA ( content of Betamethasone )/
('sample No. ) (pg-keg') (pg-kg)
T-1 KA (not detected ) 1165
T-2 AHtH (not detected ) 398
T-3 Gtk (detected ) 292
T-4 frth (detected ) 84

AR S
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Fig. 3 MRM chromatograms of four sample creams of antimicrobial agent
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F, PR U B B 00, AN E S Gk
BB 25 S o AR SCR FH 0L RR S AR v T 53 T L i
J5%, 6 o B P B2 W, 13 T 109% 374k
TEHR RN 20% TR BF A WAE S v TE 1), X L ik
JH K oA B e A T R e DTUE , BB
255 Waters Oasis * HLB [EAHZE UM B 42540,
AT R R R LR LT, 4 S D ok B, I e B D
ANFEBTIR IO, B 7O R WU I ok TR
PSS
3.2 RSV 43 Hh ZE KA FIAT KA

Hin FE KA A b K A O 2 1) S A 1R, W
16 7B 1) TP 45 44 A [\, BRAG P BT AR AL, 13 24
B2 RO AR 22 000, 45 B VR DO XE DA DX 43, R A AL
A X 2 B0 A L T R T 2 SR ) O A i il E OK
i, AR SR A B2 35 IO T b, S DK A AR Ath oK s
T B4y 85, I3 o 5 0 B g, S5 SR e R

hhiHE i

(ra

MAFEPE (relative abundance) /%
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50—
0 T T T
6 7 8 t/min
H¥FEE (relative abundance) /%
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0 \ T T .

6 7 8 t/min

A N PR 11157 N /P 420 s T RO = L/ Y VA |
i oK A 1Y BE B 7 Y 8 [ M+H | 'm/z 393.0, F &
T ¥ [ M+H-HF ]*'m/z 373.0 il [ M+H-HF-H,0 ]*
mlz 355.0, Wi 5 B FRRAE B X 58 4 —4F, [ Ik H g
1o HAR B I R] e X R T IX 4
3.3 NARERIN AR A e £E

P 7L SRR R AL B IR R O R AR, HL
H bWy 4 5w TR 0 [, FH A b ik ) e 2 4R
TR VR 2E . AR AT FEAS T B B2 Bt A2 v g il
Yy < 5% ) [R) EE A 3k BT 5 A 00 Ao R v S e i
e BB R O I S B 4 SR A v O AT
PEo AR SE 50 45 R s N AR P Tk e s 1 5 Joi 400 o]
A5 I07 W% 5 A A A T M SR A, HL R R S A
il K i 1l ZE KA FE AR — B, WT LR IR e W
AR, T AR M2 N bRk R RE 0 DU, 245 SR e
CIETH
34 SREERIHT

A Mh ZEFE K T BB TR FL AR TR R A Aok
By, T R BRHEI —HE ™ S AT 2L R H ZE KA,
R S EPARA, B BRI T S AIKF I ARA RH)
i MEWTR NP L R E EARE RIS ER
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