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?:;��@A9!",��BCDEF9 90 G:CDHI9 30 min*�	  5 !"JKL&MFNOPQRST&U.

VW:�VWXY9 0.999;Z:CY[\]
^9 98.7%�96.9%�95.7%�95.1%_ 95.2%:̀ a>'b
^9 0.000 578%�

0.000 258 8%�0.000 745%�0.000 211%_ 0.001 196%*�
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Determination of 5 Kinds of Residual Solvents in Mifepristone by Using Headspace Gas 
Chromatography  
 
KE Zhengfang1, PEI Qiuju2

�1.Taizhou Institute for Food and Drug Control, Taizhou 318000, China; 2. Zhejiang Xianju Junye 

Pharmaceutical Co., Ltd, Xianju 317300, China�  
 
ABSTRACT: OBJECTIVE  To establish a headspace gas chromatography method for determination of five residual solvents 
including ethanl, dichloromethane, ethyl acetate, tetrahydrofuran and pyridininm in mifepristone. METHODS  The determination 

was performed on an Agilent DB-624 Capillary column(30 m�0.53 mm�3 µm) with nitrogen as carrier gas and FID as detector. 

Dimethyl sulfoxide was used as solvent, and the equilibrium temperature and time of headspace vial was 90 � and 30 min, 

respectively. RESULTS  Five residual solvents showed good linearity(r>0.999) in the concentration ranges, respectively. The 
average recovery were 98.7%, 96.9%, 95.7%, 95.1% and 95.2%, respectively,  and the LOD were 0.000 578%, 0.000 258 8%, 
0.000 745%, 0.000211%, 0.001 196 %, respectively. CONCLUSION  The method is simple, accurate, repeatable and sensitive. It 
is suitable for the determination of residual solvents in mifepristone. 
KEY WORDS: headspace gas chromatography; mifepristone; residual solvent  
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�1�234�56.78 9:;< 7=7> 

?@ABCDEF�GHI�JK9:;< ?@

AB DELM9NHI

[1]
�OPQR�S0T�

6.�U78 7=7>LMVNHI�1�� GMP

WXYZ[\]T�6.�^�_\1Z[`a�

bcd�e[)f�g�h�/ijkl.mno

pqrstuvwxy������78 9:;

< 7=7> ?@ABCDEz{HI�|} 5

��GHI�e[�~v�������a���/ 

1  ����� 

Agilent 6890N rstu���7694 mn)�

��������T����78 9:;< 7

=7> ?@AB DE����������3

-b�����MR0603�e[ 99.3%������

0612001�0612002�0612003�0701001�0701002�

e[��� 99.2%�99.3%�99.2%�99.3%�99.3%�

��� ¡¢�¢�T��£¤/ 

2  ����	 

2.1  tu¥¦ 

tu§� DB-624¨P©ªopq§�30 m«

0.53 mm«3 µm��§¬�®¬¯ 50 °�±²

10 min³�´ 10 °�min-1
��¯µ¬¶ 150 °�

±² 3 min�r�·�¸r�¹��3 mL�min-1

ºw�¬¯ 250 °�FID��)�»¬¯ 130°��

¹¼ 5�1�mn½¾¿¬¯ 90 °�¾¿ÀÁ� 30 

min,x[Â¬¯ 105 °�ÃÄq¬¯ 110 °�)�

[ 1 mL�)�ÀÁ 1 min/ 

2.2  ��ÅSPÆk 

a�ÇÈ78É 200 mg�9:;<É 120 mg�
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7=7>É 400 mg�?@ABÉ 144 mg�DEÉ

40 mg�HK�Å[9;ÊË� 100 mL[½�Ì.

9;ÊËÍÎ¶Ï¯�ÐÑ/a�[ÈÒHÓ 10 mL

K 100 mL[½��Ô9;ÊËÍÎ¶Ï¯�ÐÑ/

HÓ�78 9:;< 7=7> ?@AB D

E�Õ¯É� 200�120�400�144�40 µg�mL-1
�

a�[È 5 mLK 20 mLmn)�½��Ö×2.1Ø

ÙÚ�tu¥¦)fwx���78 9:;< 

7=7> ?@AB DE�Û{ÀÁ��� 4.397�

5.886�9.183�9.878�15.710 min�78-9:;< 

9:;<-7=7> 7=7>-?@AB ?@A

B-DE��Ü¯��� 13.80 18.33 2.86 33.46/ 

2.3  ÝPÞß 

��È78 9:;< 7=7> ?@AB 

DEÅ[�Ô9;ÊË�àá 1 mLÉe78 2 000 

µg 9:;< 1 200 µg 7=7> 4 000 µg ?@

AB 1 440 µg DE 400 µg�HÓ�ÐÑ�-�b

��â2Ó�ãä[Èb��â2Ó 2.0�4.0�8.0�

10.0�12.0 mL��åK 100 mL[½��Ô9;Ê

ËÍÎ¶Ï¯�ÐÑ��à��æÕ¯b��HÓ�

a�[È 5 mLK 20 mLmn)�½��Ö×2.1Ø

ÙÚ�tu¥¦)fwx�çètué�wxêë

ì,´b��HÓÕ¯�íî`�́ êëì�ïî`,

ð�`añÝ�òóôõ~ö���÷ø 1�jk

��øù�1úû�ÝPÞßü�5 �HI���

ýþ�ÝP��/ 
� 1  5��������	
�� 

Tab 1  Calibration curve and equation of 5 solvents 

�� ���� 
��	
/ 

�g�mL-1 

� Y =0.564 8 X�1.394 0 r =0.999 8 40�240 

���� Y =0.671 3 X�0.207 9 r =0.999 2 24�144 

���� Y =1.757 0 X�1.975 3 r =0.999 8 80�480 

���� Y =2.839 7 X�0.626 3 r =0.999 4 28.8�172.8 

�� Y =0.612 3 X�1.221 6 r =0.999 3 8�48 

2.4  ������� 

���	
��������������

�	 5 mL� 20 mL���� !�"#2.1$��

�%&'()*+,���-./�0)* 61�

23456789:64;4<6=>?@6AB

� RSDCDE 0.9%�1.6%�2.2%�2.3%�1.4%F

G���	
����������� 5 mL�

HIJK 1 gLMNOPQ���� 20 mL���

� !�RS�0)* 6T���"#2.1$�%&

'()*+,���-./�23456789:6

4;4<6=>?@6AB� RSD CDE 2.2%�

1.9%�2.1%�2.0%�2.2%F��23UVWXY�

�����Z[F 

2.5  \]^�� 

��_	LMNO�� 3T�+ 1.0 g�CD`

20 mL�� !�+J79ab 5 mLcd�e�R

SFG���	f�gh������ij� 8.0�

10.0�12.0 mL� 100 mL� !�k79ablm

no��RSFQE�� a6b6cF���	pq a6

b6c�� 5 mL�rJK 1 gLMNO� 20 mL��

�� !�stJu�����vwx����y

z 3TF	pq��"#2.1$�%&'(�{)*�

"-./|}+�~�\]^F5,�~�\]^C

DE 98.7%696.9%695.7%695.1%� 95.2%�RSD

CDE 3.4%60.7%60.6%62.3%� 4.2%F 

2.6  ���)��*��)* 

CD	456789:64;4<6=>?@6

AB��J79abCDz�v 1 mL �� 10 µg

���QEij��CD	+ij���lm��

��)*��t�)-����E 10 ����

x��E*��(LOQ)�lmn�)-����E 3

��x��E���)��LOD�F23456

789:64;4<6=>?@6AB��)�C

DE 1.156�0.516�1.490�0.422�2.393 µg�mL-1;

*��CDE 5.249�4.333�5.015�1.930�9.476 

µg�mL-1
F 

2.7  ��� 

���	\]^�������� a6b6c+

5 mL� 20 mL�� !�"#2.1$���%&'

()*+,���-./�������6���

� ¡6���¢��£*�� 23¤�� 456

50655¥'(�)s 3,x�456789:64

;4<6=>?@6AB�-./ RSD E 4.2%6

2.3%64.4%63.8%63.9%�n=3�F¤�� ¡ 2.76

3.063.3 mL�min-1
'(�)s 3,x�45678

9:64;4<6=>?@6AB�-./ RSDE

4.6%63.8%64.4%65.2%63.9%�n=3�F¦` 06

6612624 h'(�)s 3,x�456789:6

4;4<6=>?@6AB�-./ RSDE 3.2%6

2.0%63.6%64.5%63.8%�n=3�Fkp23UV�

�¤�� 45§55¥6�� ¡ 2.7§3.3 mL�min-1
6

��yz¨ 24 h©ªW£*F 

2.8  ��)* 
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"#2.2$��XYzj�456789:64

;4<6=>?@6AB�E 200�120�400�144�

40 µg�mL-1
�������	LMNO� 1 g�`�

20 mL�� !�J« 5 mL79ab�cd�e�

RS��E�����F"#2.1$���%&'(

)*������������-./�"¬uY

|}���23U 2F�����������

�%&®® 1F 

� 2  ��������	
�n =3� 

Tab 2  Assay results of residual solvents in samples�n=3� 

�� �� 
�� ��	
 ���� ��� �� 

0612001 ND ND 0.0041% ND ND 
0612002 ND ND 0.0050% ND ND 
0612003 ND ND 0.0043% ND ND 
0701001 ND ND 0.0035% ND ND 
0701002 ND ND 0.0027% ND ND 

��ND������������  

Note:ND indicated that the result was under the LOD of method 

 
� 1  �����A��������B����� 

Fig 1  GC chromatograms of reference solution(A) and sample solution(B) 

3  �� 

3.1  W¯°�����Y)*456789:64

;4<6=>?@6AB 5,K±�~�²³��

�´µ��%&Y��Z�¶k·¸�����%

&��¹ºk»��ª¼�½¾�¿ÀÁ����

{ÂÃÄ��Å���Æ�¶ÇÈÉ�K±�~�

%&�)ÊËF 

3.2  456789:64;4<6=>?@6A

B�ÌÍCDE 78.5640677.16676115.5 ¥�

ÎÏ79abE�~�ÐÌÍE 189 ¥��Ñ)

ÒC�)*ÓK½¾�Î� DB-624Ô�ÕÖ×Ø

Ù��ÚÛÜ���~�-ÝZÞ�5,�~�C

ßà3Z[��á�~�Cß�âãäåÆ� 1.5

�æçF 
 

REFERENCES 
 

[1] Ch.P (2005) Vol �(���� 2005 ��.�	) [S]. 2005: 

Appendix 54-57. 
!"#$:2008-04-01 
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%1.&'()*�+,-&' 310017.2./0123456756-89 /0 321007: 

 
�����  ��������	
������������  ����������������ZORBAX XDB-C18

� 150 mm × 4.6 mm, 5 µm!"#$��0.1%%&'� �(�)*+ pH,- 6.0!-./ 45055!"1�23�280 nm"

#4�0.8 mL·min-1
"�5�45 6��	  	
��7 0.05482.160 µg9:;<=>?"�<=@ rA0.999 9"BCDE

FG 98.9%"RSD = 0.5%(n=9 )��
  H��IJKLMKNO;?"P�Q������R�ST� 

��:���������U�����U	
�� 
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