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Separation and Detection of Brivaracetam and Its Stereoisomers in Brivaracetam Tablets by Supercritical
Fluid Chromatography

ZHU Liping, ZHANG Ye, LE Jian, JIN Wei" (NMPA Key Laboratory for Quality Analysis of Chemical Drug Preparations,
Shanghai Institute for Food and Drug Control, Shanghai 201203, China)

ABSTRACT: OBJECTIVE To develop a supercritical fluid chromatography method for separation of brivaracetam and its three ster-
eoisomers. METHODS  Brivaracetam and its three isomers were separated on a silica gel column coated with amylose-tris (3,5-dime-
thyl phenylcarbamate) (CHIRALPAK AD, 4.6 mm x250 mm, 10 pum) and maitained at 40 °C. The mobile phase consisted of a mix-
ture of CO, and methanol (90:10). The flow rate was at 2.0 mL min~", and the detection wavelength was set at 205 nm. The back
pressure of SF-CO, was set at 18 MPa, and the injection volume was 6 wL. RESULTS Brivaracetam and its three isomers were sepa-
rated successfully in 10 min with a resolution factor of 2. 8, 2. 8 and 4. 0, respectively. Brivaracetam exhibited a good linear relation-
ship with peak area within the concentration range of 0.01 =0.5 mg - mL™' (r=0.999 8, n=8). Isomer A, B, and C also exhibited
a good linear relationship with peak area within the concentration range of 0. 005 =0.5 mg « mL ™' (r=0.9999, n=9). The detection
limits of brivaracetam and its three isomers (S/N =3) were all 2 pg - mL™', and the quantitation limits (S/N = 10) were all
5 wg » mL™". The average spiked recoveries of three isomers at three different concentration levels were 102. 1% , 105.8% and
102. 6% , respectively(n =9). CONCLUSION Compared with conventional liquid chromatography, supercritical fluid chromatogra-
phy can significantly improve the separation efficiency, shorten the separation time, and greatly reduce the amount of alkane organic
solvents, which can be effectively used for the quality control of the isomer impurities in brivaracetam tablets.
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Fig. 1 Chemical structures of brivaracetam and its three stereoisomers
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Tab.1 Recovery of isomer C in brivaracetam tablets

0.4% 3.7% .3.0% , i 1) ~F- 3 [a] 4ig % 4y 105. 8%
(n=9), WLFE1-~3,

p(Original) /pg + mL~! p(Spiked)/pg + mL~! p(Detected) /g » mL ! Recovery/ % Average recovery/ % RSD/ %
40 43.91 44.21 100. 7 100. 1 1.4
43.91 43.27 98.5
43.91 44. 42 101.2
50 54.89 55.53 101.2 102. 4 4.0
54. 89 58. 68 106.9
54.89 54.37 99.1
60 65. 86 68. 81 104.5 105.3 2.8
65. 86 67. 66 102.7
65. 86 71.48 108.5
R2 AALWEERFRAME A G BRI E SR
Tab.2 Recovery of isomer A in brivaracetam tablets
p(Original) /pg + mL~! p(Spiked)/pg + mL ! p(Detected) /pg » mL~! Recovery/ % Average recovery/ % RSD/%
40 42.53 42.34 99.6 99.0 1.2
42.53 41.50 97.6
42.53 42.42 99.7
50 53.17 53.77 101. 1 102. 6 3.9
53.17 56.93 107. 1
53.17 52.88 99.5
60 63. 80 66. 76 104. 6 104.7 2.7
63. 80 65. 00 101.9
63. 80 68. 65 107. 6
R3 ALEER T RAME B R 4R
Tab.3 Recovery of isomer B in brivaracetam tablets
p(Original) /pg + mL~! p(Spiked)/pg + mL~! p(Detected ) /g - mL~! Recovery/ % Average recovery/ % RSD/%
40 45.53 47.71 104. 8 105.3 0.4
45.53 48.08 105. 6
45.53 48. 06 105. 6
50 56.91 59.29 104.2 105. 8 3.7
56.91 62.75 110.3
56.91 58. 56 102.9
60 68. 30 72. 46 106. 1 106. 4 3.0
68. 30 70. 63 103. 4
68. 30 74.96 109. 8
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Tab.4 Contents of isomer B in brivaracetam tablets

Brivaracetam tablets Batch No. Content/% ") Content/% 2)

Strength 50 mg CHJ22001 0.07 0.07
CHJ22002 0.07 0.07
CHJ22003 0.08 0.08

Strength 100 mg CGJ21001 0.09 0.09
CGJ21002 0.09 0.09
CGJ21003 0.07 0.08

TE:DIMR D BT IMRE

Note ; D External standard method;2> Principal component external standard method.

T T T
5 10 15
t/ min

1 — 54444 B(0.02 mg » mL~") ;2 - 77 PG4H (10 mg - mL ')
1 —Isomer B(0.02 mg - mL~!) ; 2 — Brivaracetam (10 mg - mL ~1).

B3 AsL W R R I SFC & 3 I (#5 CHJ22001)
Fig.3 SFC chromatogram of brivaracetam tablets ( batch No.
CHJ22001)
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Fig. 4 Effects of different columns on the separation of brivaracetam and its three isomers
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Fig. 5 Effects of different proportion of flow phase on the separation of brivaracetam and its three isomers
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