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Determination of ibuprofen enantiomers in human plasma by
LC-MS/MS in pharmacokinetics study

HUANG Ming, ZHANG Quan-ying , ZONG Shun-lin

(Clinical Pharmacology Laboratory, The Second Affiliated Hospital of Soochow University, Suzhou 215004, China )

Abstract: The study aims to establish an LC-MS/MS method for the determination of S-(+)-ibuprofen
(S-IBP) and R-(—)-ibuprofen (R-IBP), which may be used subsequently to investigate the pharmacokinetics
of ibuprofen enantiomers in healthy Chinese volunteers. Naproxen was used as an internal standard. The
separation was achieved on a Chiralpak AD-3R column (4.6 mm x 150 mm, 3.0 pm) with a mobile phase consisting
of acetonitrile/0.01% formic acid aqueous solution (40 : 60) at a flow rate of 750 puL-min ' within 23.0 min.
Naproxen and the internal standard were measured by a triple-quadrupole mass spectrometer in negative electron
electronic spray ion (ESI) mode using multiple reaction monitoring (MRM). The extracted ions monitored
following MRM transitions were m/z 205.1—161.0 for ibuprofen enantiomers and m/z 229.1—185.0 for the
internal standard naproxen. Plasma samples were pretreated through methanol precipitation. The calibration
curve of S-IBP and R-IBP in human plasma was linear over the concentration rang of (0.05—-30.00) pg-mL .
The lower limit of quantitation was 0.05 pug-mL™'. The intra- and inter-run precisions of S-IBP at three quality
control levels were within 2.2%—4.2%, the relative deviation of the assay was within —12.0%—13.0%. The

intra- and inter-run precisions of R-IBP at three quality control levels were within 2.0%—8.2%, the relative
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deviation of the assay was within —11.5%—10.6%. The plasma samples were stable at room temperature (25 ‘C)

for 6 h, at —30 °C for 47 days and during three freeze-thaw cycles. The method was proved to be convenient,

accurate and sensitive, and suitable for the pharmacokinetics study of ibuprofen enantiomers in healthy Chinese

volunteers after a single oral dose of 300 mg ibuprofen extended-release capsule.
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A £ RN ALER ™ TR VAL ER, BERERR TN, DA S-IBP X
R-IBP ¥Rk & A8 HR, S-IBP B8 R-IBP W4 THI FH 5 A A5 25
e A W THRR (A LU A A A, B RECH 1/C7, kAT
LR

Fa% S WS IS G 200 pL, 43 m
A S-IBP Hl R-IBP J5i 4% & 41) TAE# 10 uL (2.400.48.00
H1480.0 pg-mL™"), #l4M3K F S-IBP F1 R-IBP ¥k J¥
435914575 0.1200 2.400 F1 24.00 pg-mL ™" 5 4% & 41
MHRE S, FFANIREE 6 FESh, 4% bRtk th 2o Ao 4 i
FRE bl 2 RO AL ER . T AR EE, M E 3 ik, ARYE
HEBEAT ARy M 2, THEAE SR I SR, A Excel
P H LR R 22 40 BT S S-IBP Al R-IBP ik 8] F4iL Y
R B2, [ T SR AF G 22
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Figure 1 LC-MS/MS Chromatograms of S-IBP (S-(+)-ibuprofen) and R-IBP (R-(—)-ibuprofen). A: Standard solution of S-IBP (1.500

pg'mL™"); B: Standard solution of R-IBP (1.500 pg-mL™"); C: Standard solution of naproxen (1.250 pg-mL™"); D: Blank plasma; E:
Spiked plasma sample obtained by the addition of 10 uL standard solution of S-IBP and R-IBP (1.000 pg-mL™") to 200 uL blank plasma;
F: Spiked plasma sample obtained by the addition of 10 uL standard solution of S-IBP and R-IBP (30.00 pg-mL™") to 200 pL blank
plasma; G: Plasma obtained from a volunteer at 2.0 h after orally administration ibuprofen extended-release capsule
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Figure 2 Mean plasma concentration—time curves of ibuprofen

enantiomers after a single oral dose of 300 mg ibuprofen

extended-release capsule in 12 healthy male volunteers. n=12,

X =Es

F R =W Aok, R e &E F
PEZGMIROTTHE . Xiang PR FH K SEBE Z WERT A IE
AHFVEHE, Chiraleel OJ-H, WzhPEN IE -5 A FE—
ZREER, AN IEA LC-MS/MS. AR K T 1% % Hi
Y A F 44 Chiralpak AD-3R, fif: [ 3R 10 i EL
A HEEEm-— (3,5- ~H IR I IREL), 5 IEAH
# Chiralpak AD-H 8, RABFERBEIFHEEREED S
IEFAREAR R, (R BT A RE R AN A o S AR AR il P K/

Table 1 Main pharmacokinetic parameters of ibuprofen (IBP) enantiomers after a single oral dose of 300 mg IBP extended-release

capsule. n=12, X+s. NA: Not applicable
300 mg 300 mg (Literature™™)
Parameter
Racemic IBP S-IBP R-IBP Racemic IBP S-IBP R-IBP
AUC-241, /ug'h-mLfl 104.3 £21.3 63.60 = 12.20 40.73 + 13.05 111.26 £13.90 66.39 £ 11.21 44.89 + 5.85
AUC) /ug-h-mL7l 1053 +21.2 64.14 £ 12.20 41.04 +12.99 NA NA NA
Cnax /pgmLfl 14.62 +3.49 8.239 £ 1.593 7.042 +£2.274 13.94 £2.23 8.15+1.58 5.98 + 1.04
fmax /h 5.33+£1.07 5.67 +0.89 4.58 £0.67 5.25+1.07 5.25+1.07 4.44£0.32
tip/h 2.90 £+ 0.86 2.75+£0.61 2.78 £1.62 345+2.11 397+2.11 3.34+0.84
CL/F /L-h' 2.959 £ 0.607 2.435+0.561 4.015 + 1.296 3.00 £ 0.42 2.65+0.52 3.72 £ 0.82
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AHVE RN AH, &G KIS TERE G (Ebmn A
WEYERE ML), PTRIH T LC-MS/MS H.

AT XF € 1% M 1% % AR REAT T AL BB, ]
W22 Daicel 2 & B AR GG K 1F: G-
pH 2.0 FER/KIEWL (50/50), 453 7R: S-IBP F1 R-IBP
XA R, RS T IR, #EhPE pH K,
AF T T BT R, sk /)y B R 7K ¥ v Hh HE R 1
Efl . &Rk B 2 15-0.01% F R K IER (40 1 60) N
UBNAH, S-IBP Al R-IBP (1] 3 55 ey H LR B8 B (R &E

MAEAESPIEE A, 05, B EER 400 uL,
FHINIKAR 400 pL, J2& 09 7 K 3R RE i A K 1 EE A
P& v A AT LA B AH I B, B b R AR A P
WER, SHEE.

12 15132583 1 IRAR 18 55 SR IS LA 2E 300 mg ),
3K S-IBP fl R-IBP T EHjF)2ESH AUC. Crax
tmax~ 1o F CL/F 5 3CHRPIBEE AR — B, A9 25 1 e 4
S-IBP Fl R-IBP X [ AUC. Cpax F1 CL/F 4, HiAth
FEANF ST G ¥ 2 7+ S-IBP 1] AUC) 4
BIBRAT IG5 T HEAR 1 61.0%, & R-IBP [ 156.2%;
S-IBP I Cinax BIBRATIE S5 TH IR 56.4%, 52 R-IBP
f) Cnax B9 117.0% . R-IBP f175 4% S-IBP .
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