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Abstract A rapid and sensitive method was developed and validated using a normal phase lig-

uid chromatography coupled with tandem mass spectrometry LC-MS/MS for determination of
propranolol enantiomers in pharmaceuticals. Sample preparation involved a single extraction
step by the addition of methanol. Separation of propranolol enantiomers was achieved on a
Chiralcel OD-H chiral column using a mobile phase consisting of n-hexane-ethanol-ammonia
70:30:0.4 v/v/v  and the flow rate was 0. 40 mL/min for 20 min. The analyte was moni-
tored by tandem mass spectrometry with electrospray positive ionization in multiple reaction
monitoring MRM mode wusing the transitions of m/z 260.2—116. 0. Propranolol enantiomers
can be completely separated. The linear range was 2.5 —1 000 ng/L and the limit of quantifi-
cation LOQ was2.5 pg/L. The values for within day and between day precisions and accura-
cies were well within the generally accepted criteria for analytical methods. The relative stand-
ard deviations RSDs were less than 2. 64% and the recoveries of the two enantiomers were
99.08% —102.58% and 100.21% - 103. 16% respectively. The separation method is accurate
convenient reliable efficient and can be subsequently used for quality control of propranolol
enantiomers in pharmaceuticals.
Key words normal phase liquid chromatography coupled with tandem mass spectrometry LC-

MS/MS  chiral separation determination propranolol enantiomers

* . E-mail wangrong-69@ 163. com.
. E-mail 13919768606@ 163. com.
No. 20775089 No. 1011FKCA144 .
2010-09-10



API 3200

Biosystems

propranolol B-
R S
P450
: S
B- R 100
’ R
4
[OAA
HPLC °°° CE °°"
- LC-MS/MS

14 15 16 - 19

Chiralcel OD-H LC-MS/MS
Chiralcel OD-H

LC-MS/MS

UFLC-20A
Applied

Fisher

100783-200401

A090701 0808011 090601 20091103 090301
1003155 R S
1.2

Chiralcel OD-H

mm 5 pm

v 0.40 mL/min
10 wL
1.3
ESI
MRM
IS 4000V TEM 380 C
m/z 260.2—116.0
DP 32V CE 35eV
1.4
0.0020 g
mL 200 mg/L

250 mm x 4.6

70:30:0.4 v/v/

10

5 10 25 50 100 250 500

1 000 2000 wg/L

1.5
20
20 mg 100 mL
2 mL 5 min
5mL 50 mL
500 uL 1.5 mL
500 pL
R S
0.0010g 10 mL
100 mg/L R S
1 mg/L R
S
2
2.1
1.0 mg/L
ESI* IS DP
TEM CE
MRM
M+H ~ m/z 260.2 la
M+H °

1b



28- 29
4l 4l 116.0
[ [ b 260.2
2 3 g 3[
Q L 9
=) 260.2 k=)
z 2l zof
g g 0
1k 1F v
0k '\‘1"\""\“'L‘\"‘“'l'L'l"w"!" 07'"'1["J’l"]'\‘ul'L“"I']'"I L L
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
m/z mlz
1 a b
Fig. 1 MS/MS spectra of a parent ion and b fragment ion of propranolol
2.2 2
0.1% 0.4%
0. 40 mL/min
2.3
- - 70:30:
0.4 v/v/v )
1000 35000 35000
[ [ R [ R
L 30000 | 30000 ¢
soo[ *? b S e .
" i L 25000 | L, 235000 [
(5 r 5 s 5 .
~ 600 < 20000 [ < 20000 [
z L z E z E
§ 00l § 15000 § 15000 &
K 8 £ F k=] [
r 10000 F 10000 F
200 + F F
3 5000 F 5000 J
LI e I 0 o+ ¥
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
t/min t/min t/min
2 LC-MS/MS
Fig. 2 Representative LC-MS/MS chromatograms of propranolol
a. blank solvent b. blank solvent spiked with standard propranolol hydrochloride c. propranolol hydrochloride tablet.
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Table 1 Precisions for analysis of propranolol enantiomers

R-Propranolol/% S-Propranolol/%

p Propranolol /

Intra-day Inter-day Intra-day Inter-day
ng/L
n=>5 n=3 n=>5 n=3
5 1.90 1.98 2.59 2.64
500 0.65 0.73 0.51 0.60
850 0.95 1.01 0.98 1.10
2.6
5
1.5 5 LC-
MS/MS R S RSD
0.92% 1.03%
2.7
0.5
mL 5 500 850 pg/L
0.5 mL LC-MS/MS

99.08% ~ 102.58%

100.21% ~103.16% RSD 1.40%
2.8
02
6 12 24 h LC-MS/MS R
RSD 1.87% S RSD
1.94% 24 h
2.9 R
1.5 6
LC-MS/MS
2
2 n=3

Table 2 Contents of propranolol enantiomers n =3

Lot Labeled amount/ Actual amount/%

Sample number mg/tablet R-Propranolol S-Propranolol
1 A090701 10 103. 47 102.27
2 0808011 10 105.07 106. 00
3 090601 10 104.33 105.22
4 20091103 10 102.07 101. 40
5 090301 10 100. 80 99.80
6 1003155 10 105.13 107.13
R S
LC-MS/MS
3 R
S
91.40%  90.32%
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Fig. 3 Representative LC-MS/MS chromatograms
of self-prepared propranolol enantiomers
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