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�%&'()�*+�-,--./�50 50 6� � �01
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#6
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>?@ABCD�EFGH#YI52.926X-3.761�rI0.999 9#n=3�#� J0�0.05±0.014�µgKmL-1
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�LMNO<=�P3RSD01.82L0.86L0.65%#PQRSD01.73L0.88L0.75%#RSTUVWX099.38 ±1.22 %!�	  Y
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HPLC Determination of Doxorubicin Concentration in Chitosan Oligosaccharide–stearic 
Acid Micelles 
 

YING Xiaoying�DU Yongzhong�SHEN Jie�YUAN Hong(College of Pharmaceutical Sciences,Zhejiang University, 

Hangzhou 310058,China) 
 
ABSTRACT:OBJECTIVE  An HPLC analysis method was established for the determination of doxorubicin (DOX) 

concentration in chitosan oligosaccharide-stearic acid (CSO-SA) micelles�METHODS  The segregation and determination of 

samples were performed on a Shim pack VP-ODS (150 mm ×4.6 mm�5 µm) column with a mobile phase consisting of 0.01 mol·L-1 

sodium dodecyl sulfate-methanol-acetonitrile (50�50�6) containing 0.6‰ phosphoric acid at a flow-rate of 1.0 mL·min-1
�UV 

detector was set at 254 nm and column temperature was 25 �.RESULTS  There was good linear relationship within the range of 

0.4~8 µg·mL-1 of DOX�Y�52.926X-3.761�r�0.999 9�n=3��The quantification limit was (0.05±0.014) µg·mL-1(S/N>10�n=3). 

The RSDs of within-day were 1.82�0.86�0.65% ,and the RSDs of between-day were 1.73%�0.88%�0.75%�respectively.The 

average recovery was(99.38 ±1.22)%.CONCLUSION  The HPLC methods are simple and accurate for the doxorubicin 

concentration in micellar delivery system� 

KEY WORDS:doxorubicin�HPLC�chitosan oligosaccharide-stearic acid micelles 
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DOX-CSO-SA��8�ÀÁ\080103"080104"

080107"080110"080111�µDOX.ÂÃ�ÄÅ½

J�ÆÇÈ�>³´���99.6%�ÀÁC060507�µ

ÉÊ`ËÌ\§¨Í�ÎÏ�U\ÐÍU�@ÑÒ

ÓÔ\tÕÍ* 

2  ����	 

2.1  §¨Ö× 

§¨ØÙshim-pack VP-ODS C18Ø�150 mm ×4.6 

mm�5 µm�µÚÛ¦Ù0.01 mol·L-1
�ÜÝÞcß

�à^¥-ËÌ-ÉÊ�50�50�6��Z�0.6‰�á

�µÚ¶1.0 mL·min-1
µâ�ãäÙ254 nmµØåÙ

æå�25 ��µiç�Ù20 µL*  

2.2  ^¥�®8 

2.2.1  .ÂÃ^¥   èéêëDOX.ÂÃ10.00 

mg�ì10 mL�íB�îÚÛ¦^ï�ð�1 mg·mL-1

�fñ¥*èéòë-óñ¥1 mL�ì100 mL�í

B�îÚÛ¦ôõ�ð�ö�¥(10 µg·mL-1)�ì4 �

÷øñ�* 

2.2.2  eÒÃ^¥  èéêëDOX-CSO-SAùú

Ãû��¦ü�DOX 50 µg��ì25 mL�í�îý

ÚÛ¦û��Ðþdë15 min��ÚÛ¦ôõ��

£���*10 000 r·min-1
·110 min�ë
�¥20 µL

�ý¥¦§¨¯iç��* 

2.2.3  �b^¥   ë;�DOX��bEF��

“2.2.2”	
��®8�����* 

2.3  ����
 

2.3.1  ����4�
  �
�§¨Ö×��.Â

Ã^¥"eÒÃ^¥"�b^¥t�iç���DOX

`¦����pq?c�t·��bEF.DOX�

���ú�*�b^¥".ÂÃ^¥"eÒÃ^¥

�HPLC���1* 

2.3.2  �4��  èéòë.ÂÃfñ¥0.4"0.8"

1"2"4"8 mL�t��10 mL�íB��ÚÛ¦ô

õ��£�����
�§¨Ö×�������

���Y\ !"�#£X�µg·mL-1
�\$!"ij

�4%&��%&�'\ÙY(52.926X-3.761�r(

0.999 9�n=3����)*DOXA0.4~8 µg·mL-1
Z

�4��<+*��>\�0.05±0.014�µg·mL-1
�S/N 

>10�n=3�* 

2.3.3  èé£�
  �,2.2.2-	
��®8#£

\0.4"2"4 µg·mL-1
�çÃ^¥.5È�A
�§¨

Ö×
�t�������/01Z"12èé£�

���)1* 
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Fig 1  HPLC chromatograms of blank sample (A) and 
doxorubicin reference subatance (B) and sample (C) 
1-doxorubicin 

�1  ��	����n=5� 

Tab 1  Results of precision test (n=5) 

 ���/µg·mL-1 �	�/µg·mL-1 RSD/% 


� 0.4 0.38±0.01 1.82 

 2 2.01±0.01 0.86 

 4 3.96±0.02 0.65 


� 0.4 0.39±0.01 1.73 

 2 1.98±0.02 0.88 

 4 4.04±0.01 0.75 

��}"B"�33#£����1Z`12

RSDÔ4�2%�5DçÃ��� 6* 

2.3.4  :74ÒÏ  �eÒÃ�����.8�À

eÒÃij69¼jÎÏ��DOX����RSD\

0.50%���)*:�:74<+* 

2.3.5  ;�4ÒÏ  ëDOX#£\2 µg·mL-1
eÒ

Ã^¥�t��®8<0"1"2"4"12`24 h�9

iç���DOX���RSD\1.18%�)*DOX^

¥A24 hZc©;�* 

2.3.6  îç%=>ÒÏ  êë?@���ùúÃA

1.4 mg�èéê��èBîý.ÂÃfñ¥�10 

µg·mL-1
�2.0"2.5"3.0 mL��“2.2.2”	
��8ñ

eÒÃ^¥������/0%=>����)2* 
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Tab 2  Results of recovery test�n=9� 

��

�/mg 

����

��/µg 

	
�

/µg 

��


/% 

���

�
/% 
RSD/% 

1.42 20.04 44.88 101.50    

1.46 20.04 45.23 99.34    

1.50 20.04 45.85 97.38    

1.48 25.05 50.65 100.12    

1.40 25.05 49.75 98.80  99.38 1.22 

1.43 25.05 50.03 99.14    

1.41 30.06 54.75 98.13    

1.42 30.06 55.01 100.25    

1.45 30.06 55.12 99.78    

2.3.7  ��������  	
�����
�

����
��20 µL�������������

������ DOX�!"��#1.75%�RSD#

1.38%$n=5%& 
�3  5��
�����	 (n=5) 

Tab 3  Content of DOX in the samples (n=5) 
�� ������/% ����/% RSD/% 

080103 1.72   

080104 1.75   

080107 1.78 1.75 1.38 

080110 1.73   

080111 1.76   

3  �� 

3.1  '()*�+, 

- 3./0�123�'(4 shim-pack 

VP-ODS C18$150 mm54.6 mm�5 µm%6Hypersil 

C18$150 mm54.6 mm�5 µm%�Kromasil C18$150 

mm54.6 mm�5 µm%�78��� DOX�49

�:;<='(��>?@�AB�CDE-

shim-pack VP-ODS C18$150 mm54.6 mm�5 µm%

'(4�DOXFGHIJ10 000KL�;<='(

��>?@MN2.0�O+,him-pack VP-ODS C18

$150 mm54.6 mm�5 µm%'(4�P�Q& 

R�QS7T UVW;<XYZ

[8]
�YZ�

[\<#]^-0.025 mol·L-1 
_`abc-d]e

$30f70f0.1%�-85%_`gpHh#3.2���

CDijDOX�>?@kVW�l�mno�[\

<; UVWpq& 

3.2  ��rFs��78 

R�Q���
�tuvwx-[\<6y6

50%z{6z{|#}�
~���CDijKy6

50%z{6z{#}�
~v�}����>�#

84.4%691%680.8%�"k[\<}������

���O+-[\<|#}�
~& 

���
�tuv�w�/0��v�$5�

10�15�20 min%�PT78���CDij��5 

min�10 min�������k�����15 min;

20 min���CD<�k��>�#99.13%�

99.78%���i�l�&����rF15 min�DOX

��R}����mno���}�v�#15 min& 

3.3  �C 

 R�Q���HPLC�CD�l��� ¡¢�

£|¤¥¦§�¨K|#DOX-CSO-SA�����
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