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Determination of the Plasma Concentration of Methylprednisolone in Patients with Steroid —

Induced Femoral Head Necrosis by UPLC
ZHANG Licang', ZHANG Xia', LIU Jian', ZHANG Zhiging', DONG Weichong', FAN Xinxin’
(1. Department of Pharmacy, The Second Hospital of Hebei Medical University, Shijiazhuang, Hebei, China 0500005 2. School of Pharmacy, Hebei Medical
University, Shijiazhuang, Hebei, China  050017)

Abstract: Objective To establish an ultra high — performance liquid chromatography(UPLC) method for the determination of the plasma
concentration of methylprednisolone in patients with steroid —induced femoral head necrosis. Methods The chromatographic column was
Waters Acquity UPLC BSH Cis column(50 mm x2.1 mm, 1.7 wm),the mobile phase was acetonitrile — water(29 : 71, V/ V), the flow
rate was 0.3 mL/min,the detection wavelength was 242 nm,the column temperature was 30 °C,and the injection volume was 1 pL.
Results  Methylprednisolone in plasma was well separated from plasma endogenous substances. The retention time of methylprednisolone
and internal standard(dexamethasone) was 3. 69 and 4. 28 min,respectively. The linear range of methylprednisolone was 0. 125 -3.0 wg/ml.,
the limit of detection(LOD) and limit of quantitation(LOQ) of methylprednisolone were 0.05 and 0. 125 pg/mL,respectively. The RSDs
of intra —day and inter — day precision tests were not higher than 4.30% (n=5).The RSDs of the stability test after 8 h at room
temperature , three repeated freeze —thaw cycles and 7 —day freezing were not higher than 4.00% (n=5). The average recovery of the
method was 95.93% with RSD of 1.40% (n =5). The average recovery of extraction was 75.99% with RSD of 2.57% (n=5).
Conclusion The established UPLC method has the advantages of short running time,good separation and high sensitivity,which can be used
for the determination of the plasma concentration of methylprednisolone in patients with steroid —induced femoral head necrosis.
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{635 H: . Waters Acquity UPLC BSH Cis #£ (50 mm x
2. Tmm, 1.7 wm) ; Ji sl : C0E - K (29: 71, V/ V)5 iik :
1 mL/min; KA :242 nm A : 30 °C 5 #FRE R . 1 pl.
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LR M5 I L2 RO BRI N AR A AR DL i
WRE 4% 2. 4 TR ik Ab B 45 2.1 TR (3% 4 ik
REIE , s B WL 1o m] L, A2 e R A B
AN F AR S IRV B T, TR e Je AN A
(45 B8 B[R] 4359008 3. 69, 4. 28 min, W42 B 44T

LMEXRSKMPRE E ERE L4 2.3 BT
G BT SRR S e 2.4 TR 5 ik Ab 3 4
2.1 TR 3 S5 R SRR I A, DR IR R e o vk
(X, wg/mL) A AR B & e T 5 AR i A EUAEL (V)
FWPAEARHATERNE RN AR B V=1.106 2X -
0.076 8(R*=0.998 4, n=7) L5 F M, HikJE o i &

66

AU AU
0. 004 0.004
0.003 0.003+ ’
0.002 ’ﬂ l ! 0.0021 ” { - 2
[ [
0.001 ’ . 0.0011 ‘ | | (!
‘ | [ i |
i/ UL/ \
Y G RAS Lt (N | N 0 YW TN WU
~0.001 /min 0001 t/m
o 1 2 3 4 s 0 1 2 3 4 s
A B
1. WRRAE 2. ERB(ARF)

A EG S B S A N AR B A B
E1 BesumEaiEE
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Fig.1 HPLC chromatograms
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Tab.1 Results of the recovery test of methylprednisolone in plasma

(% ,n=5)
BBk IR RIRED R PR AEL &
(pg/mL) X+s RSD Yts RSD
0.3 77.00 £ 2. 00 2.60 95.00 0. 90 0.90
0.8 74.87 £0.90 1.20 94.89£1.20 1.30
2.4 76. 11 £2.90 3.90 97.90 +2. 00 2.00

K BE AU B 2. 3 TOUT AR R g S kR ) 0
A R A RE Ay, 45 5 0, 3 2. 4 TR 7 iR ALBE 4% 2. 1
TN 3% SRR E T 1 d IGE , 3ebn e th 2ok 15
R JE Je i SE BRI BE , 1 H ORS8O 25 3 d TRk
IE , THA H R R SR L3R 2.
®2 MRFFEEEZHEAN.BEBZEERRLER(n=5)
Tab.2 Results of the intra —day and inter — day precision test of

methylprednisolone in plasma(n =5)

Bphdn 2 BAKEE BIAHEE
RE WM RSD WA RSD
(ng/mL) (X s,pg/nl) (%) (X £ s,pg/nL) (%)
0.3 0.28+0.01 2.30 0.28 £0.01 2.00
0.8 0.75+0.03 4.20 0.76 +0.03 3.80
2.4 2.32+0.10 4.30 2.34£0,09 4.00
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R 4.30% (n=5), WK 3, LU E IR T B EH
IMHEAE SRR 8 h AR B 2.3 TN AR b R I VA
(0 H Uk e Je DL LA o, 2% 5, IO S R 3 I, 4%
2. 4 TR JyEAL R 45 2. 1 TN E3E A REIE | 10 5%
W T AR F TS H R JE e o i W B o 5 R RSD YA
i 4.00% (n=5), W3 4, F W0 B S I 34
i SRR 3 RS ATI AR o AV ST R VRl 3 7 et
2.4 TR J7 i AL PRMAE VKUK 7 d, 3% 2.1 TR @il 261
HEREINRE , 10 53 W TR I35 Je T ot e L o &4
() RSD ¥ 3L 3.70% (n=5), FE W3 4, F WX}
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Tab.3 Results of the stability test of methylprednisolone in plasma

at room temperature within 8 h(n=5)

KRERE FRERE ARERE
BEh) A RSD el RSD el RSD
(Yespe/ml) (%) (X espg/ml) (%) (X#s,pg/ml) (%)

0.28£0.01 2.30 0.77+0.03 4.20 2.37+0.02 4.30
0.29£0.02 2.20 0.76.£0.03 3.70 2.35+0.02 4.00
0.27+0.01 2.00 0.75+0.03 3.80 2.34£0.01 4.20
0.28+0.02 2.30 0.73£0.01 4.00 2.34+0.01 4.10
0.27+0.01 2.10 0.76 £0.01 3.90 2.33+0.02 4.30
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Tab.4  Results of the stability test of methylprednisolone in plasma

after three repeated freeze —thaw cycles and 7 —day freezing(n =5)

RALE®I K kT4
nel RSD Meld RSD
(Y s,pg/mL) (%) (Y s,pg/mL) (%)

i s ¥k
RE WEH RSD
(ng/mb) (X & s,pg/ml) (%)

0.3 0.29+0.01 3.60
0.8 0.77£0.02 2.60
2.4 2.37£0.03 1.40

0.29£0.01 4.00 0.27£0.01 3.70
0.79£0.01 1.80 0.77+0.01 1.80
2.36£0.06 2.90 2.29£0.02 1.00
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