
 

�������� 2014	 1
� 31�� 1
                          

Chin J Mod Appl Pharm, 2014 January, Vol.31 No.1       �57� 

�(2004Ï�)
bcdefµg��fµÐRS


ò_±´� 
± 11 óÎî� $±´� ��

�®OÄPQ
«b®OÄs� 0.95 bô
³c

defUµOsruOü� a`Ñµ&m«b

­Ò 11 ó��UÓ«fÔ�XsU
wrm��

 ±üÕÓ«ô¹����·��:��¸it

R�Ö×Ø& 

REFERENCES 

[1] Delectis Florae Reipublicae Popularis Sinicae, Agendae 

Academica Sinicae Edita. Flora Reipublicae Popularis Sinicae 

(�����) [M]. Vol 21. Beijing: Science Press, 1979: 11. 

[2] Chinese Herbalism Editorial Board. Chinese Materia Medica 

(����) [M]. Vol 2. Shanghai: Shanghai Science and 

Technology Press, 1996: 371. 

[3] XU R, WEI S. Study on chemical constituents of Engelhardtia 

colebrookinana Lind1.ex Wal1 [J]. Guangxi J Tradit Chin 

Med(�����), 2007, 30(4): 56-57. 

[4] Fujian Institute of Traditional Chinese Medicine. Fujian 

Medical Records(�����) [M]. Vol 2. Fuzhou: Fujian 

Science and Technology Press, 1983: 69.  

[5] LI J S, JIANG Z H, MU Y B, et al. The ether constituents from 

the barks of Engelhardtia fenzell Merr [J]. Plant Resour 

Environ(�������), 1993, 2(1): 7-9. 

[6] HE J C, WEI S, LAN S B, et al. Study on chemical 

constituents from the barks of of Engelhardtia colebrookinana 

Lind1.ex Wall [J]. Chin Tradit Herb Drugs(���), 2006, 

37(12): 1788-1789. 

[7] LI X, CHEN G M, WANG M Q. Investigations on the 

resources and exploiting situation of the substituting for tea 

plant in China [J]. Sum Rev(���� ), 2008, 11(12): 4. 

[8] HUANG H Q, CHENG Z H, SHI H M, et al. Isolation and 

characterization of two flavonoids, engeletin and astilbin, from 

the leaves of Engelhardia roxburghiana and their potential 

anti-inflammatory properties [J]. J Agric Food Chem, 2011, 

59(9): 4562-4569. 

[9] ZHANG X, YAO Y, ZENG S, et al. Metabolism of 

ebracteolata compound B studied in vitro with human liver 

microsomes, HepG2 Cells and recombinant human enzymes 

[J]. Drug Metab Dispos, 2010, 38(12): 2157-2162. 

�����2013-05-08

 

 

 

����±�²�v�r³´�µD4¶\j.£·|} 

 

 
 

���

1,2

����

1,2

����

2

�	
�

1

���


2

����

3

��
�

2

����

3*

���

3*

(1.��� 

! "��� 450001�2.#$"%�!&��'�%� 201203�3.%�()�*+&,!-./0�%� 201203) 

 

�����  ���������	
��
� 2 ��
������������������ !"#$%�&�

�  '()*��+,����������
�-�	
������./ 2 ��
01)2��34���5�6

78 IX(PpIX)9:;<=>�?@�� 2��
�A0BC��&�	  )*��+,4��	
0DEFGHI�3

4�JK<�(52.68±9.95)µg·cm−2
�4 hLI�(<(Q)�(38.83±15.70)µg·cm−2

���MN�(12.27±5.99)µg·cm−2
·h

−1
���

OJ(T

L

)�(0.70±0.35)hP
�
=Q�(59.90±28.68)µg·cm−2
�(41.91±18.80)µg·cm−2

�(13.22±5.82)µg·cm−2
·h

−1
-(0.80±0.32)hP

)�+,4�"� 4 h ORSFGT<�34� PpIX U<=Q�(2.14±0.22)µg·mg

−1
(�
�)-(2.17±0.48)µg·mg

−1
(�	


)&�
  )�*+,V�WX�2 ��
������2��3���YZ PpIX ��[\]^_`�abc� d

efg@h�
i-j�kl& 

��
�������P��mnP678 IX 

������R943       ������B       �����1007-7693(2014)01-0057-04 

 

Transdermal and Biotramsformation Differences between Amindevulinic Acid Hydrochloride Solution 

and Gel Formula 

 

GUO Qianqian

1,2

, LIU Jinhua

1,2

, LIU Ergang

2

, ZHAO Yongxing

1

, HUA Haiying

2

, XUE Yijun

3

, HUANG 

Yongzhuo

2

, JIANG Jianping

3*

, SU Yong

3*

(1.School of Pharmaceutical Sciences, Zhengzhou University, Zhengzhou 

450001, China; 2.Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 201203, China; 3.Shanghai 

Fudan-Zhangjiang Bio-pharmaceutical Co.,Ltd., Shanghai 201203, China) 

 

ABSTRACT: OBJECTIVE  To assess the transdermal and in vivo biotransformation behaveior of the topical applied 
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aminolevulinic acid hydrochloride(ALA) in the dosage forms of solution and gel. METHODS  Transdermal behevier of the two 

formulations was performed in diffusion cell; ALA converted protoporphyrin(PpIX) in mice skin was quantified as an index to 

assess the transformation efficiency of the two formulations. RESULTS  The cumulative retained and permeated(Q) amount of 

ALA in pig skin, transdermal flux and lag time(T

L

) of ALA solution were (52.68±9.95)µg·cm−2
, (38.83±15.70)µg·cm−2

, (12.27± 
5.99)mg·cm

−2
·h

−1
, and (0.70±0.35)h, respectively. The results from ALA gel were (59.90±28.68)µg·cm−2

, (41.91± 18.80)µg·cm−2
, 

(13.22±5.82)mg·cm

−2
·h

−1 
and (0.80±0.32)h, respectively. PpIX converted from ALA was measured to be (2.14±0.22)µg·mg

−1
 for 

gel and (2.17±0.48)µg·mg

−1
 for solution. CONCLUSION  There are no statistically differences between ALA gel and solution 

both in transdermal behevier and PpIX transformation efficiency, based on in vitro and in vivo experiments. Considerations 

should be given to formulation differences when clinical decisions being made. 

KEY WORDS: aminolevulinic acid hydrochloride; transdermal absorption; protoporphyrin 
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1.1  �i��� 

1.1.1  �i  ALA  4¡(¢£¤¥¦§��¨

a©ªu«¬­5®¯°1011015±²>99%)³PpIX

 4¡(¢£¤¥¦§��¨a©ªu«¬­5®

¯°MKBJ2588V5±²>90%)³������{

|i(¢£¤¥¦§��¨a©ªu«¬­5®¯°

1011015´µ°118 mg)³������¶wx(¢

£¤¥¦§��¨a©ªu«¬­5®¯°

201005115´µ°500 mg)³·¸(¹º Merk5»

¼±)³½¾(¹º Merk5»¼±)³¿À½�(ºa

ÁÂ�Ã�iu«¬­5ÄÅ±)³Æ	Ç(Èº

Sigma-Aldrich)³É�(ºaÁÂ�Ã�iu«¬

­5ÄÅ±)³Ê±¶(PWVF5Heal Force5Hong 

Kong)- 

1.1.2  ËÌ  TK-12B �Í/ÎÏ��Ë(¢£Ð

ÑÒÓÔ1u«¬­)³Agilent-1260Õ+|Ö»¼

Ë(Èº Agilent ¬­)³Spursil C

18

×(ØÙÒÓu

«¬­5tº)³F4600Æ	Ä		²Ú(Û�ÛÜ)- 

1.1.3  ����  Í/��Ý(/0Z 10 dÞß

à(��áâ 1.5 kg5ãäåæçèéêë)/0³

����Ý(
�Z BALB/c-nullìí(18~22 g5

¢£îïq��
�u«¬­)5ð5��
�ñ

µò¯°2007000533797- 

1.2  ALAz PpIX�óáôõJ6 

1.2.1  ö¡÷øJ6  /0ö¡nùúûüýþ

�5�/0-��|(0.1 g�10 mL)����� 90%

·¸-(ÄÏ	
�� 10 000 r·min

−1
�
 15 min5

�¢�ôõ�ô�Äóá- 

Í/2c|ö¡�÷ø°�2c| 200 µL5
�� 600 µL½¾5�� 1 min510 000 r·min

−1
�
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1.2.2  ALA�ôõ  �(×p�� HPLCôõö

¡t ALA�óá-��J6°��ôö¡ 200 µL5
�� 0.1 mol⋅L−1

�����|(pH 7.4)600 µL5Æ
	ÇÉ�{|(1.04 mg⋅mL

−1
)200 µL5�
5��

#�	�� 10 min5( 0.45 µm���� g��
mö- 

»¼!"°Spursil C

18

×(4.6 mm!250 mm5

5 µm)³"
Ö°¶ (0.1%TFA)-½¾ (0.1%TFA)= 

60�40³"#°1 mL·min

−1
5$ô%&°383 nm³

möá°10 µL³$ô'(°12 min- 

1.2.3  PpIX �ôõ  �(Æ	Ä		²6ôõ)

*t PpIX �óá-PpIX �Æ	$ô!"Z°+

)%&°398 nm5) %&°632 nm³+),-

.°5 nm5) ,-. 5 nm³PMT/0Z°650 V- 

1.3  ALAn/bc�Y��1 

23�à/4�Í/ÎÏ5�2356(5

7 pH 7.4� PBS'Z2c|-22c5�� 32 8

9�¶:t5;<=�>?@�#Z 200 r·min
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ÄA� ALA{|i�wxi 0.5 mL��Q55B
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� 1  HPLC��� 

A−I
JK�B−ALA�C−LMN�O�D−PMQRO 

Fig 1  HPLC Chromatograms 

A−blank; B−ALA; C−transdermal permeates; D−mice skin extracts 
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Tab 1  Inner- and intra-day precision 

�STUV �WTUV 

ALA XV/ 

µg·mL

−1
 

YZXV/ 
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RSD/ 

% 

YZXV/ 

µg·mL

−1
 

RSD/ 
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0.5  0.53 10.83 0.55 4.62 

5  4.96  1.84 4.94 1.48 

20 19.90  0.71 19.6 0.89 
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Fig 2  Cumulative permeated amount versus time profiles of 

ALA gel and solution 
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Tab 2  Transdermal flux, lag time, cumulative retained 

amount of ALA and in vivo transformed PpIX(at 4 h) of the 

two topical applied ALA formulations 
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