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Enhancing Topical Delivery of Lidocaine Hydrochloride Using Sonophoresis  
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ABSTRACT: OBJECTIVE  To evaluate promote efficacy of low frequency sonophoresis at 20 kHz on transdermal 

permeation of lidocaine hydrochloride gel. METHODS  The lidocaine hydrochloride gel was preparated, permeation studies 

were carried out in vitro on excised suckling pig skin over a period of 2 h using one- chamber diffusion cells. The concentration 

of lidocaine in receptor solution was analyzed by HPLC. The permeation capability of lidocaine hydrochloride gel with and 

without ultrasound were determined, and compound lidocaine cream was used as a control. Parameters like ultrasound output 

powers and application time were tested. RESULTS  Application of ultrasound could significantly promote the percutaneous 

permeation of lidocaine hydrochloride. With increasing ultrasonic intensity and duration, the promote effect was significantly 

enhanced. When ultrasound output power was 2.26 W·cm

-2

 and application duration was 5 min, the cumulative amount of 

permeated lidocaine hydrochloride was 9.3 times higher than passive control, and 2.4 times higher than compound lidocaine 

cream. CONCLUSION  Low frequency sonophoresis can be effectively used to enhance transdermal delivery of lidocaine 

hydrochloride. Sonophoresis mediated topical delivery of lidocaine hydrochloride can be developed as a drug delivery method 

for the prevention of pain from needle prick during the injection. 

KEY WORDS: lidocaine hydrochloride; sonophoresis; percutaneous permeation 
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��	ã2/üÝÞ)â�����(+����	

ã2/üÝÞ)âN�ã2²�����®ÔØÙã

2�ÚÛ�) 

1.3  �v 

;�(�������»�� 1.5~2.0 kg���

µ� !")) 

2  �� 

2.1  ��������n¨�#$ 

2.1.1  ÚÛ%&  '� Agilent 1100 ®ÔØÙÚ

ÛÖ�� Dikma C

18

�ÚÛß(4.6 mmá150 mm�

5 µm))()µ¶[8]�ß* 40 +�,�Ù��-.

0.05 mol·L

-1

������Ø(pH=3.0)(15.85)�/

0Å1 220 nm�,¯ 1.0 mL·min

−1

) 

2.1.2  ������2345  ú6789 �

��������:�,�Ù;9<=Ï�>�

0.1�0.5�1.0�5.0� 10.0 µg·mL

−1

��Ø�?@2.1.1A

BÓÚÛ%&�^C 20 µL�0 NDHE��D

HEE�F(A)C=Ï(C)^_GH�I2345) 

2.1.3  ú6Ï�JK  ú6789 �����

�����,�Ù;L 0.2�4�8 µg·mL

−1

 3M=

Ï��������Ø�?@2.1.1ABÓÚÛ%

&0 Cø�^C 20 µL��> 1N 5O0 DH

E�PÑ 3 d�0 Q7�QÒú6Ï) 

2.1.4  � �ãÉ 8Î9Rãø�Ø�$;9S

2�4�8�12�24 h 8C� T¨0 �UVDH

E�ïWÙC23XY) 

2.2  ������?39Ê 

78 PVA 6 g�òë 3 g���³�Z[��

\�80 +òÇ(<²]^_Ø»�òë 2.5 g��

�����`òZ[�a 100 g�bc²]�de)  

2.3  »8[\ª�ÈÉ 

b;��fS�gPhi�8gP\e�j

k\Ólm�?��n�op<q��rs$

−80 +tu*Ê�)ÈÉ|Ld����*vs�

wx)b\e¤�¥y%z $��n�Rl{

|}~{�Ò�����Ð(37�0.5)+�}~{ò

ë 0.05 mol·L

−1

������Ø��}~����

����:�{bc��¯� 300 r·min

−1

)b��

����?3²]cAdRl{�\e%��L

ÃÄêëÖôõ�(ôõ�ë������?3

*���\eGH 5 mm��� 1)��ÃÄÅ�

�×�C��n7�\e^_ÃÄ�����Ù

«ÃÄ�����ÃÄ�Ï�ÃÄ��ÐÑ|Ò

!)�>$ÃÄ����S 5�15�30�45�60�

90�120 min8}~Ø 1 mL�:��!�Î*�}

~Ø)8e�}~Ø��/ 0.45 µm���y��

�× ��¡h¢�Ø�]8 20 µLÑ�Ø^C�

HPLC0 �vo�) 

$^_£���C¤`a|�¥kÃÄêë

Öôõ���n�Rl{7¦ë������?

3�2.5%�������Ø§mn����;<�

N�¨�Î%) 

 

� 1  ��������	
� 

Fig 1  Diffusion cell and ultrasound device for transdermal 

study 

2.4  �)�� 

�\©Eª�� Q?ÓªïW�                

∑

−

− ×+=
1

1

1

i

iiii

VCVCQ

 

ª* V�}~{«E(14 mL)�V

i

�¬O8C

»E�C

i

� iO8C|}-Ø*��v=Ï) 

�®WHE©Eª�� Q �¯°2�|Ò t

�±°2���e�v©Eª�45)´ÈÉ*

/Ô��HE� 2.83 m

2

) 

�©ª²�(ER)Æ�J³�ÃÄC����

��[\ª�©ª����o)  

©ª²� ER=

h 2

h 2

Q

Q

α
 

N*�Q

2 h

α
�ÃÄS������ 2 h7�®

WHE©Eª���Q

2 h

��(�ÃÄ�����

�� 2 h7�®WHE©Eª��) 

3  �	 

3.1  HPLC��n¨ 

HPLCn¨	`aG��������D´µ

¶�\e�·Ø¸/¹º)�DHEE�F(A)C

=Ï(C)^_GH�e2345n»� A=49.15C− 
0.012 1�r=0.999 6)������$ 0.1~ 10 µg·mL

−1



 

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

�������� 2014 	 4 
� 31 �� 4 

 

7�DHEE�F|=Ï/µ¶�5�«¼) 

0.2�4�8 µg·mL

−1

 3M=ÏCø�Q7ú6Ï

RSD�>� 0.37%�0.49%� 0.72%âQÒú6Ï
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Fig 2  Effect of ultrasound output powers on percutaneous 

permeation of lidocaine hydrochloride(n=4�

sx ± ) 
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Tab 1  Effect of ultrasound output powers on cumulative 

amount of permeated lidocaine hydrochloride and 

enhancement rate(n=4�

sx ± )  

����/W·cm

−2

 

Q

2 h

/µg·cm

−2

 

ER 

�� 2.87±1.74 − 

2.26 8.05±2.43 2.8 

4.52 14.05±2.67 4.9 

6.78 25.6±3.27  8.92 
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Tab 2  Effect of ultrasound pretreated duration on 

cumulative amount of permeated lidocaine hydrochloride and 

enhancement rate(n=4�
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Study on Quality Specification for Urea Ointment 
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ABSTRACT: OBJECTIVE  To establish the quality and quantity methods of urea ointment. METHODS  Urea in urea 

ointment was identified by TLC. The sample was purified with XB-NH

2

 column and its content was determined with HPLC. The 

XB-NH

2 

column(4.6 mm×200 mm, 5 µm) was used and mobile phase was acetonitrile-methanol-water(90�7�3, adjusted to pH 

3.6 with 10% phosphoric acid). The detection wavelength was 200 nm, and the flow rate was 0.8 mL·min

−1

. RESULTS  Within 

the range of 2-40 µg, peak area and urea injection quantity were in linear(r=0.999 5), and the average recovery was 99.9%(n=9). 
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