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Simultaneous Determination of Six Organic Solvent Residues in the Active Pharmaceutical

Ingredients of Sorafenib Tosylate by Ionic Liquid — Headspace Gas Chromatography
ZHANG Yihua', YU Zhou’, WANG Liv', GAO Yanxia'
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Abstract : Objective

solvent residues in the active pharmaceutical ingredients(API) of sorafenib tosylate. Methods

To establish an ionic liquid — headspace gas chromatography method for the simultaneous determination of organic
The chromatographic column was HP -5
capillary column(30 m x0.32 mm,1 wm),the carrier gas was nitrogen,the detector was flame ionization detector(FID) with the tem-
perature of 220 °C ,the injection port temperature was 200 “C with temperature — programmed, the solvent was 1 — butyl —3 — methylimi-
dazolium tetrafluoroborate ionic liquid,and the sampling method was headspace injection. Results The linear ranges of ethanol, acetone,
dichloromethane, ethyl acetate, tetrahydrofuran and N, N —dimethylformamide(DMF) were 0.01 -1.0 mg/mL,0.01-1.0 mg/mlL,0. 001 2 -
0.12 mg/mL,0.01 -1.0,0.001 4-0.14 mg/mL,0.001 8 -0.18 mg/mL( r > 0.992), their limits of detection(LOD) were 0.67,
0.57,1.21,0.52,0.47 and 12.20 pg/mL, respectively, and the their limits of quantitation(LOQ) were 2.0,1.9,3.8,1.6,1.4 and
38.2 wg/ml,respectively. The RSDs of their precision tests were 0.53% ,0.50% ,3.25% ,0.85% ,1.71% and 3.82% (n =6) ,respec-
tively. The average recoveries of ethanol, acetone, dichloromethane, ethyl acetate, tetrahydrofuran and DMF were 93.33% , 98.78% ,
91.13% ,94.48% ,90.93% ,90.39% with RSDs of 1.91% ,0.66% ,1.07% ,0.52% ,1.27% and 1.16% (n =9), respectively.
Conclusion The method with ionic liquid as solvent has the advantages of simple operation,low detection limit, accurate results and
good reproducibility, which can be used for the simultaneous determination of various solvent residues,and further expands the applica-
tion scope of headspace gas chromatography in the determination of organic solvent residues in drugs.
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FE — 3 — F FE IR A DU SRR 5 VA 5 K < KO
FACR IR (FID) ; 207 /U B 7 THIR R IR RN
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DMF 5 35t , K % PR, FH S V80 A s 8 o I3 i A
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TR, BIVAS IR A5 X IR St 3 VR o U 35 o, RS R, in g
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Fig.1 GC chromatograms

R1 SMXRERLR(n=6)

Tab.1 Results of linear relation test(n =6)

R KA &k A& AEEHE(ng/ml)
%3 A=1.2659C,+0.5214  0.998 6 0.01~1.0
7 B A =1.7134C,+1.5567  0.997 1 0.01~1.0
ZAFE  A=3.6279C+0.1117  0.9954  0.0012~0.12
TRTE  A=1.5071C:+0.9207  0.9926 0.01~1.0
WEA% S As=7.6723Cs—-1.5772  0.9963  0.0014~0. 14
DMF A6=9.6663Cs+0.3242  0.9942  0.0018~0.18
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R, CBE SR S b LR LT DU SR  DMF RS
MFR43 %14 0. 67,0.57,1.21,0. 52,0. 47,12. 20 pg/mL,
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Tab.2 Results of the recovery test(n =9)

B BHET O BRAE kAT MBE wkE(e)  T(@) RD@)| Ry REET HR4T AT WAE mkE@)  T(@)  RSD(%)
LE 0.5021 0.6527 12033 1.7552 91.62 THRTE 05021 10544 18200 2.7969 95.74
0.5017  0.6522  1.2033 1.7605 92.10 0.5017 10336 1.8200 2.7789 94,80
0.5031 0.6540 1.2033 1.7608 91.98 0.5031 1.0565 1.8200 2.7602 93,61
0.5004  0.6505 1.8425 2.3866 94.22 0.5004 1.0508 2.4506 3.3908 95.49
0.5017  0.6522  1.8425 2.4046 95. 11 93,33 191 0.5017 10536 2.4506 3.3648 94,31 9448 0.5
0.5011 0.6514 1.8425 2.3916 94.45 0.511 1.0523 24506 3.3048 91.92
0.5037  0.6548  3.0950 3.6198 95. 80 0.5037 10578 3.7005 4.6004 95.73
0.5066  0.6586  3.0950 3.6002 95. 04 0.5066 10639 3.7005 4.5589 94,45
0.5047  0.6561 3.0950 3.5988 95.08 0.547 10599 3.7005 4.5469 94,23
A 0.521 0.3515 15005 1.8225 98. 04 mA%H  0.5021  0.0000 0.2700 0.2467 91.37
0.5017 0.3512  1.5005 1.8159 97.61 0.5017 0.0000 0.2700 0.2408 89.19
0.531  0.3522 15005 1.8306 98.53 0.5031  0.0000 0.2700 0.2409 89.22
0.5004  0.3503  2.2200 2.5408 98.67 0.5004  0.0000 0.3600 0.3359 93.31
0.5007 0.3512 22100 2.5417 99,12 98.78  0.66 0.5017 00000 0.3600 0.3247 90. 19 90.93  1.27
0.5011  0.3508 2.2100 2.5397 99,05 0.5011  0.0000 0.3600 0.3351 93.08
0.5037  0.3526 3.4511 3.7792 99,29 0.5037 0.0000 0.5400 0.4908 90. 89
0.5066  0.3546 3.4511 3.7801 99.26 0.5066 0.0000 0.5400 0.4885 90. 46
0.5047  0.3533  3.4511 3.7845 99,42 0.5047 00000 0.5400 0.4895 90. 65
ZAFE 05021 0.0000 02250 0.2005 89. 11 DMF 0.5021 0.0603 0.2701 0.3081 91.42
0.5017  0.0000 0.2250 0.2054 91.29 0.517 0.0002 0.2711 0.3026 89.41
0.5031  0.0000 0.2250 0.2031 90.27 0.5031  0.0604 0.2711 0.3042 89. 94
0.5004  0.0000 0.3000 0.2729 90.97 0.5004  0.0600 0.3805 0.4008 89.55
0.5017  0.0000 0.3000 0.2733 91.10 o3 L07 0.5017 0.0602 0.3805 0.3986 88.93 90.39 116
0.5011 0.0000 0.3000 0.2728 90.93 0.511 0.0001 0.3805 0.4016 89.74
0.5037  0.0000 0.4500 0.4195 93.22 0.5037 0.0604 0.600 6 0.6028 90.30
0.5066  0.0000 0.4500 0.4147 92.16 0.5066  0.0608 0.6006 0.6118 91.74
0.5047  0.0000 0.4500 0.4099 91.09 0.5047 0.0606 0.6006 0.6159 92,46
2.1 BT A% S5 R RE I 0 s AR, IR e BRAE SRS O, SR A T R 2N E DMF 5% B
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3 UK TSR R, FFH SRR P RO RIGRE  A R IR 3.
®3 HRPERBBEFNEER(%,n=2)

Tab.3 Determination of residual solvents in the samples(%, n=2)

nF LB AR ZATR CHRLE waA%kh  DMF
150301 0.13 0.07 0 0.21 0 0.012
150302 0.14 0.03 0 0.23 0 0.018
150303  0.16 0.01 0 0.37 0 0.017
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