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−1
!8�9:# 220 nm�
�  ������	;<=>?=>��@A

BCDEFG�HIF�JKLMNOP������	Q 0.25~2.5 mg·mL

−1
(r=1.000)?=>��<=>Q

                              

�����PQ=����PQ=�2��e��U�(P=���[2010]210 0)  

���	���HcHd[H\]^=`    Tel: (0531)81216551    E-mail: alanna_ling@hotmail.com    

*


�����PXHYH]�

=`    Tel: (0531)81216588    E-mail: sgshzfda@163.com 



 

�������� 2014	 4
� 31�� 4
                          

Chin J Mod Appl Pharm, 2014 April, Vol.31 No.4        �453� 

1~100 µg·mL

−1
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ABSTRACT: OBJECTIVE  To establish a method to determine the content and related substances of anisodamine 

hydrobromide injection. METHODS  The analysis was performed on an Intersil ODS-3 C

18

 column(250 mm×4.6 mm, 5 µm) 

and the mobile phase consisted of 0.01 mol·L

−1 
potassium dihydrogen phosphate solution(with 0.15% triethylamine, adjust pH to 

6.5 with phosphoric acid) and methanol(70230). The flow rate was 1.0 mL·min

−1
. The column temperature kept at 35 �, and 

the detection wavelength was 220 nm. RESULTS  Main peak, atropic acid, atropine and other individual impurity peaks were 

separated. The anisodamine hydrobromide was linear in the range of 0.25−2.5 mg·mL

−1
(r=1.000), atropine and tropic acid were 

linear in the range of 1−100 µg·mL

−1
(r=0.999). The average recoveries of anisodamine hydrobromide, atropine and tropic acid 

were 99.5%−100.8% during tests in their high, middle and low concentrations. The anisodamine hydrobromide’s detection limit 

was 0.2 ng and the limit of quantification was 0.7 ng. The atropine and tropic acid’s detection limit were 0.15 ng and the limit of 

quantification was 0.17 ng. CONCLUSION  The method is rapid, accurate, sensitive and reliable for content determination of 

anisodamine hydrobromide injection and its related substances. 

KEY WORDS: anisodamine hydrobromide injection; content determination; related substances 
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M

INOPQRSTKUVW>XYMOZ[�\

]"L
M/^_`+abcd,Mefg�N

OPQh��,*i(jkl)mno�PQ�po

qrst�
��uv�XYMOZ[#$w�

gxCylz{|cd,�(}>~����C

y!D���C!D��[2010]210��(}�l

�������z{�MOZ[�Y�RS��

� HPLC PQ�������z{�"L
MI

NO>��o�RS�~�o���/��,/

�,/�A�I��,J����������

���z{�"L
M�NOPQ���?!�

MOe�> 

1  ����� 

Agilent 1200� �¡n¢£(¤C Agilent¥

¦)§�������z{�(¨©ª�!«"¬¥

¦�­�®120601�120602�120603�̄ °®1 mL±

10 mg)>�������I²�³´@lµ@(�

C ¶ @ ! @ · Q R S ¸ � ­ � ¹ º »

100051-201105/100040-201011�NO¹º» 99.4%

¼ 96.5%)>½¾»n¢¿�´@�/3�G�À/

ÁÂÃ�3�J»¹Ä¿�Å»ÆÇÅ> 

2  ����	 

2.1  n¢ÈÉ   

n¢Ê®Intersil ODS-3 C

18

(4.6 mmË250 mm�

5 µm)�ÊÌ®35 Í§ÎÏ¡®0.01 mol·L

−1
3�

G�ÀÐ�(N 0.15%ÁÂÃ��3�ÑÒ pHÓÔ

6.5)-½¾(70±30)§ÎÕ®1 mL·min

−1
§·PÖ×®

220 nm§�ØO®20 µL>ÙÚÛÜÝ�����

��Þßàáâ2 000���������³´@

I´@��¹j�á>2.5��¡ãäMÞ�¹j�

áåæ¯Q> 

2.2  Ð��ç 

2.2.1  èé��,Ð�  ¹ºê�������

�/´@�I²�³´@lµ@ë�O���ê

Q��ÎÏ¡Ð0ìQOíî�¨ï 1 mLN��
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����� 0.5 mg/´@� 10 µg¼³´@ 10 µg

�ðæÐ���»èé��,Ð�> 

2.2.2  "L
M  �~@�O�ñÎÏ¡íî�

¨ï 1 mL�òN������� 2.0 mg�Ð��

�»óô@Ð�§õ�´@��²�³´@lµ

@�O�ñÎÏ¡Ð0ìQOíî�¨ï 1 mL�

òN´@��³´@J» 1 mg�Ð���»lµ

@Ð�§��O�óô@Ð��lµ@Ð�ë

1 mL�ö 100 mLO÷��ñÎÏ¡íîÔø��

ùú��»lµÐ�> 

2.2.3  NOPQ  ��O�~@�O�ñÎÏ¡

íî�¨ï 1 mL �òN������� 0.5 mg

�Ð��ùú��»óô@Ð�§õ�����

���lµ@���êQ�ñÎÏ¡Ð0ìQO

íî�¨ï 1 mL�òN 0.5 mg�Ð���»lµ

@Ð�> 

2.3  ��,ô� 

2.3.1  �ûüô�  �������� 20 mg�ñ

1 mol·L

−1
��Ð� 5 mL�öýÅþ��ñý 30 

min�������� 1 mol·L

−1
����Ð�ÑÒ

pHÓ�ñÎÏ¡íî�¨ï 1 mL�N 2 mg�Ð

��Ý�2.1�f	�n¢ÈÉ�Ø 20 µL�
�U

� 1A> 

2.3.2  �ûüô�  �������� 20 mg�ñ

1 mol·L

−1
����Ð� 5 mL�öýÅþ��ñý

30 min�������� 1 mol·L

−1
��Ð��¼�

ñÎÏ¡íî�¨ï 1 mL�N 2 mg�Ð��Ý

�2.1�f	�n¢ÈÉ�Ø 20 µL�
�U� 1B> 

2.3.3  ��ûüô�  �������� 20 mg�

ñ 30%
���Ð� 5 mL��ö 1 h����ñ

ÎÏ¡íî¨ï 1 mL�N 2 mg�Ð��Ý�2.1�

f	�n¢ÈÉ�Ø 20 µL�
�U� 1C> 

2.3.4  ñýûüô�  ���������O�

ñÎÏ¡Ð0ìíî�¨ï 1 mL�N 2 mg�Ð

��ö 100 ÍÅþ��ñý 2 h�����Ô�Ì�

Ý�2.1�f	n¢ÈÉ�Ø 20 µL�
�U� 1D> 

2.3.5  �ûüô�  ���������O�ö

�%�	�µ{ 24 h�ê� 20 mg���êQ�

ñÎÏ¡Ð0ìíî¨ï 1 mL �N 2 mg �Ð

��Ý�2.1�f	n¢ÈÉ�Ø 20 µL�
�U

� 1E> 

���«�ó��|��I����ç��

�iØ@�Ý�2.1�f	n¢ÈÉ�Ø 20 µL�


�U� 1F> 

�èé��,Ð��Ý�2.1�f	n¢ÈÉ

�Ø 20 µL�
�U� 1G> 


�$����� HPLC �" ·P~@�

�/�/��/�Ì/�µûü�����0�


I³´@bst�
���������Þ�

ë¹0�
Þ¹j����#~o��, >

 

� 1  ��������	
��  

A−����B−����C−�����D−�	���E−
����F−�
�����G−��������1−��������2−����3−��� 

Fig 1  Chromatograms of the specificity validation 

A−degradation products in acid medium; B−degradation products in alkaline medium; C−degradation products in oxidation medium; D−degradation 
products under high temperature; E−degradation products under strong light; F−excipient blank solution; G−System suitability solution; 1−anisodamine 

hydrobromide; 2−tropic acid; 3−atropine 
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2.4  ·�¬IQO¬ 

��2.2.1�f	èé��,Ð��O�!�

íî��ç"#$��ðæÐ��Ý�2.1�f	

n¢ÈÉ�z%�¡n¢£PQ�Ý S/N=3 ßà

·�¬��������» 0.2 ng�³´@I´@

�J» 0.05 ng§Ý S/N=10 ßàQO¬�����

���» 0.7 ng�³´@I´@�J» 0.17 ng> 

2.5  �,Lè 

��2.2.1�f	èé��,ô�Ð��Ý�2.1�

f	n¢ÈÉ¹º� 2�10�20�40�60�80�100 µL

z%�¡n¢£PQ>&�������/³´

@I´@�$�¼¡án¢ÞÞ'(��,�)

�*�+���,�*¹º»®�������

Y=524.3X+1.254�r=1.000�³´@ Y=1 452X−0.307�
r=0.999�´@� Y=1 747X −2.102�r= 0.999> 


 � , # � � � � � � � � - 0.25~ 

2.5 mg·mL

−1
/´@�I³´@- 1~100 µg·mL

−1

$�./`�,Lè��> 

2.60 £1���ô�0  

��2.2.1�f	èé��,ô�Ð��Ý�2.1�

f	n¢ÈÉ�z%�¡n¢£PQ�23�Ø 6

4��������Þ'(� RSD » 0.12%�³

´@'(� RSD » 0.86%�́ @�'(� RSD »

0.27%>
�,#�£1�����> 

2.7  Æ5,ô�  

�­�» 120601 �Ø@�¹ºÝ�2.2.2�I

�2.2.3�f	�o�ç"L
MINOPQóô

@Ð��Ý�2.1�f	n¢ÈÉ�¹º23PQ

6 4�ëäMINOPQ RSD<1.0%> 

2.8  �A�ô� 

���|��6���Ð�>������

��/²�³´@I´@��O���êQ�ñ

ÎÏ¡Ð0ìQOíî�¨ï 1 mLN�����

�� 1.0 mg/́ @�I³´@J» 20 µg ��A�

ô�7ç�>¹º��O�7ç� 6.0�5.0�4.0 mL

ö 10 mL O÷�(¡8�$�» 120%/100%I

80%�ï�$�9 3 :6YØ@)�ñ��Ð�í

îÔø��ùú��»�A�ô��óô@Ð�

�>Ý�2.1�f	n¢ÈÉ�¹º��A�ô�

Ð� 20 µL z%�¡n¢£PQ�ßà�A�>


��������/³´@/´@��/�/w 3

�$��6J�A�J- 99.5%~100.8%;<�

RSD<0.8%��#�o�A���> 

2.9  =Q,>? 

��2.2.1�f	èé��,Ð��Ý�2.1�

f	n¢ÈÉ�¹º� 0�2�4�6�8�12 h z%

�¡n¢£PQ��������Þ'(� RSD

» 0.10%�³´@'(� RSD » 0.37%�´@�

'(� RSD » 0.27%>ô�
�,#�����

���/³´@I´@�Ô]- 12 h `=Q> 

2.10  ��,ô� 

�@QMOZ[�èé��,Ð��Ý�2.1�

f	n¢ÈÉ�>?"#£1/n¢ÊIô�È

ÉAÎÕ/ÊÌ/pH Ób��B�C�����

���/³´@I´@�ÙÚÛÜ/¹j�b�

B�DE>¹ºh� 2F Agilent� �¡n¢£�

n¢Ê Agilent Eclipse Plus C

18

(4.6 mmË100 mm�

3.5 µm)¼ n ¢ Ê ® Thermo ODS HYPERSIL 

C

18

(4.6 mmË250 mm�5 µm)�Y���#C>?

"#ÎÕ(0.8�1.0�1.2 mL·min

−1
)/"#ÊÌ(30�

35�40 Í)/"#ÎÏ¡ pH Ó(6.45/6.50 ¼ 6.55)

bô�ÈÉ�
�,#-GH"#ô�ÈÉ	�

�������/³´@I´@�Þ�ÙÚÛÜ

I¹j�Jåæ¯Q��#?�o���,��> 

3  
��
�� 

�~@ 3 ­�Ý�2.2.2�f	�o�çóô

@Ð�/lµ@Ð�IlµÐ��Ý�2.1�f	

n¢ÈÉ��lµÐ� 20 µL�z%�¡n¢£�

ÑÒ·PIJ��K'¨¹n¢Þ�Þ�ò»L

O*� 10%§���O�óô@Ð��lµÐ�

ë 20 µL�¹ºz%�¡n¢£�MNn¢�Ô'

¨¹OPC<� 5 Q>Ý%Zo&Þ'(ßàó

ô@�³´@I´@�NO�ÝP������

��z{�N´@� 0.4%/³´@ 0.2%§Ý'¨

¹RSlµoßà�NstäM 0.2%>n¢�U

� 2A> 

�C!D 2010EFGH�������Ti

!MOZ[

[2]

h� TLC ·Ust�
�>»VW

st�
��X·�l@Q� HPLC �GH TLC

PQ
��Ym���������z{�"L


M·U TLC �¢U� 2B>2 ��oPQ
�U

, 1> 
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� 1  
���������(n=3) 

Tab 1  Results of samples’ related substances(n=3) 

HPLC� TLC� 

 ! 

���/% ���/% "#$%&'/% "#&'()/% ���/% ���/% "#*+�/% "#&'()/% 

120601 0.2 0.4 0.2 0.2 / / / / 

120602 0.3 0.3 0.2 0.3 / / / / 

120603 0.2 0.4 0.2 0.2 / / / / 

 

 

� 2  ������
�� 

A−�,-./�B−01-./�1−��������2−����3−
����4−�������23�( !4120601) 

Fig. 2  Chromatograms of sample’s related substances 

A−liquid Chromatograms; B−thin layer chromatography; 1−anisodamine 

hydrobromide; 2−tropic acid; 3−atropine; 4−anisodamine hydrobromide 

injection(120601) 

4  ���� 

�~@ 3 ­Ø@�Ý�2.2.3�f	�çóô

@Ð�¼lµ@Ð�/Ý�2.2.1�f	�çèé

��,Ð��Ý�2.1�f	n¢ÈÉô��PQ

NO�
� 3 ­Ø@NOJ- 99.2%~99.5%>n

¢�U� 3> 

 

� 3  ����
�� 

1−������� 

Fig 3  Chromatograms of assay 

1−anisodamine hydrobromide 

5  �� 

�������z{�YZAB��C!D

1995 EFGH�[�ëF!DJ"AB�\MO

Z[K��Y��/]^>�������z{

�XYMOZ[�\]"L
Mbcd,_Z�

Mefg�`öI¬��gxCylz{|�M

Oe�(}a-�Qbc���!D��(}�

lsMOZ[��"L
MINOPQ�o�Y

RS> 

5.1  Ö×de   

�èé��,Ð��Ý�2.1�f	n¢ÈÉ�

z%�¡n¢£�h�Gfghi·P1�-

200~400 nm `�hj�������/³´@/

´@��¢��
�$���������I 2

�'(äM³´@I´@�J- 220 nm�"�k

lA�m-stÖ×�p#$�%lA�n[o

220 nm �»"L
MINOPQ�·PÖ×> 

5.2  �opdI��   

r�������%��C!D 2010 EFG

HAB�st���q@�rs���t���

TiIs�|

[2]

/u�t���TiIs�|

[2]

&Ivw����Is�|

[2]

>GH 3 x@���

�������y#;�-�
z�JN""#

�{�´@�|�"#;�-��������

��}
��
���� Scopolia tangutica 

Maxim ����������
�������

mst 3����q�æ
J~
��æ¨���

n[��������"��st�����"

#�äM¢�'(rs��
*����P�s

t�
��A³´@I�0���´@�>n[�

-�o�������ç��������/³

´@I´@�ðæÐ��¹ºh����t��

�/u�t���Ivw����"L
M·U

INOPQn¢ÈÉ�&ðæÐ�������

��b 3 x�æ
<�¹j�/ÙÚÛÜI��

nkb»>?�Ü�pd/�����n¢ÈÉ�

��
�o����ì�>�"���vw��

��Isz{��RS
�

[3]

���"L
M·U

INOPQn¢ÈÉ> 

5.3  "L
M·U   

�������è	������/��$

�/
�������@������¨�/
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������������GH��I¡L��

[4]

����������N"st�
��A³´

@>³´@I����Å0J��¨´@��n

[-@QMOZ[��^³´@I´@�»��

äM�Ý%Zo&Þ'(ßà³´@I´@�N

O��µ BP2012

[5]

AB���������
z

q����´��z{��´@��¬�¯Q("

�
 0.5%)��Q~@�³´@I´@��¬�J

"�
 0.5%§Ýµ'¨¹RSlµoßàst�

xäMIr³´@I´@�%stäM�¼�¬

�J"�
 0.5%> 

¹ºh���� HPLC I�������T

i! TLC ol"L
MPQ
��YmlRS�

, 1 
�$��@Q� HPLC �#C·�³´@

I´@�(� 2A)�\	 TLC �¢(� 2 B)�U�́

@�lµ@Ð�-��ÛGp� ��#XY�

������TiMOZ[� TLC po·�´@

�§³´@lµ@-��ÛG"� �\nóô

@�³´@NO�]�n[h� HPLC Cóô@

�·�³´@�\h� TLC Cpo·�> 

~
GHmlô��#���� HPLC ¡"

¢��IJ�IäM·� �> 

5.4  NOPQ   

XYMOZ[NOPQh��,*i(jkl)

mno>�oTÙ

[6]

»-�8 pH �£M���


�q!
[B]��jk
æ¨¤¥jk(BH

+

)�¦§

ÅÐ,�,*i-[ÈÉ	0j»¨jk[In
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