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Abbreviations: Cmax: maximum plasma concentration; AUCt: Area 
Under the plasma concentration-time Curve from time zero up to time 
t; Tmax: time of maximum plasma concentration

Introduction
Alpha-lipoic acid (1,2-dithiolane-3-valeric acid) (ALA), also known 

ALA exhibits this activity in both the reduced and oxidated forms. Lipoic 
acid is a racemic mixture. The redox couple α-lipoic/dihydrolipoic acid 
containing the R-enantiomer is covalently bound to a lysine residue, 
forming an essential lipoamide, which functions as a co-enzyme for 
the E2 subunit of four multi-enzymatic mitochondrial complexes, for 
example pyruvate dehydrogenase [1-6]. After administration, ALA is 
reduced at the intracellular level by various enzymes and released into 
the extracellular environment as its principal metabolite, dihydrolipoic 
acid (DHLA) [7,8].

Oral formulations of α-lipoic acid present problems due to 
characteristics of the molecule (short blood half life, high presystemic 
elimination and hepatic first pass effect) and characteristics of the 
pharmaceutical forms. ALA is a poorly soluble molecule; the techniques 
used to increase its solubility in the gastrointestinal environment, 
such as micronisation and salification, have some drawbacks and 
disadvantages. Complexes and composites based on cyclodextrins or 
other polymers require costly processes that are often difficult to carry 
out and do not ensure complete complexation of the active ingredient. 
In addition, the active ingredient to polymer ratio is often a limiting 
factor in the preparation of an easy-to-administer pharmaceutical form. 
Micronisation processes do not always ensure significant increases 
in plasma levels, and the consequent increase in apparent density/
volumes and surface areas of the powders complicates the production 
of capsules, tablets and granulates. Emulsions and/or microemulsions, 
either simple or multiple, are often unstable and cannot carry 
pharmacologically active amounts of the medicament. Salification 
and/or solubilisation processes of conventional pharmaceutical forms 
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Materials and Methods
Pharmaceutical section

One soft gel capsule contains: active principles a-lipoic acid mg 
300, polyunsaturated fatty acids (linoleic acid, α-linolenic acid) mg 
180, natural vitamin E/d-alpha-tocopherol 7.5 mg, vitamins of the B 
complex (B1/thiamine monohydrate, 1.05 mg; B2/riboflavin, 1.20 mg; 
B5/calcium d-pantothenate, 4.5 mg; B6/pyridoxine chlorohydrate, 1.5 
mg) and selenium methionine 25 mcg. Excipients: alimentary gelatine, 
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