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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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£¤¥¦§��¨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)- 
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·¸-(ÄÏ	
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�
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1.2.2  ALA�ôõ  �(×p�� HPLCôõö

¡t ALA�óá-��J6°��ôö¡ 200 µL5
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�����|(pH 7.4)600 µL5Æ
	ÇÉ�{|(1.04 mg⋅mL

−1
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5��
#�	�� 10 min5( 0.45 µm���� g��
mö- 
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×(4.6 mm!250 mm5

5 µm)³"
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5$ô%&°383 nm³
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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 
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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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