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Introduction & Objectives  

One of the standard tools for the quality control of lipophilic 

drugs and their oral dosage forms is the testing of inter and 

intra batch reproducibility of the dissolution characteristics. 

Since the dissolution rate and extent of the lipophilic drug in-

vivo determines its degree of oral absorption, it is of 

paramount importance to use biorelevant dissolution media. 

Moreover, the dissolution media must have reproducible 

compositions and should be, convenient to prepare in view of 

the large volumes required for routine QC testing. To date, 

standard media like FaSSIF (Fasted State Simulated 

Intestinal Fluid) and FeSSIF (Fed State Simulated Intestinal 

Fluid), propagated by the USP (1), require elaborate 

techniques, chlorinated solvents for preparation and have a 

limited shelf life. Furthermore, they do not take into 

consideration the fact that pancreatic phospholipase A2 

hydrolyses lecithin (di-acyl lecithin) to lysolecithin (mono-acyl 

lecithin) in the duodenal fluid (2). 

The objective of the current study is to present easy-to-use 

powders which can be simply added to aqueous buffers to 

produce standardized biorelevant intestinal fluid for testing of 

lipophilic drugs. 

Methods 

Test drugs and dosage forms, taurocholate salt, soy bean 

lysolecithin and soy bean lecithin were purchased from 

reputed suppliers operating under cGMP conditions. All other 

chemicals used were at least of analytical grade. 

As a benchmark, the dissolution media FaSSIF and FeSSIF 

containing di-acyl lecithin were prepared using the 

dichloromethane (DCM) emulsion method (1) on a lab scale. 

The use of dichloromethane in the processing of these fluids 

is disadvantageous due to its chlorinated nature. An 

alternative  (commercial) method involving co- dissolving the 

cholate salt and lecithin at 4: 1 w/w in a non-chlorinated liquid 

phase followed by drying to yield a free flowing powder under 

cGMP conditions was developed. FaSSIF and FeSIFF with 

mono-acyl lecithin were prepared by replacing the di-

acylphospholipid (DAP) with the same molar amount of mono-

acyl lecithin (MAP) using this non- chlorinated solvent 

approach. The resulting powders had excellent powder flow 

properties, irrespective of the lipid employed. The powders 

produced were checked for taurocholate, (mono-acyl) lecithin, 

water, solvent content and dissolution properties in water. 

Dissolution media were prepared by simply dissolving an 

aliquot of the powder in water or buffer with the desired pH 

and ionic strength, corresponding to the FaSSIF or FeSSIF 

media compositions. Dissolution rates of model drugs in the 

various media were determined in triplicate at 37 °C using 

USP apparatus/methods and drug-specific HPLC methods.  
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Results & Discussion  

The modification to obtain a more biorelevant and standardized medium is achieved by the use of a 

reproducible quality of mono-acyl lecithin at cost-effective prices. The interbatch reproducibility of the quality 

of the mono-acyl lecithin is provided in Table I. 

Table I: Interbatch reproducibility of MAP for standardized dissolution media  

 Specifications Batch 899163-1 Batch 899212-1 

Mono-acyl lecithin content n.l.t 80 % 85.7 % 80.2 % 

Di-acyl lecithin content n.m.t. 20 % 14.2 % 15.0 % 

Peroxide value Max. 10 1.5 3.2 

Water Max. 2 % 1.1 % 0.5 % 

Ethanol Max 0.5 % 0.3 % 0.4 % 

Heavy metals n.m.t. 10 ppm complies complies 

Customized dissolution media powder could be manufactured at taurocholate to DAP or MAP weight ratios 

of 4 to 1. The powders dissolved immediately in phosphate or acetate buffer of the prescribed pH value. In 

this way, the elaborate method to prepare the FaSSIF and FeSSIF media by using dichloromethane (1) can 

be avoided. Furthermore, the short shelf-life of aqueous concentrates (3) can be overcome by using an 

instantly dissolving powder that can easily be prepared when the media is required. The particle size of the 

mixed micelles as determined by Photon Correlation Spectroscopy (PCS) showed no difference in size after 

dissolving the powder in buffer or using the dichloromethane method. In Figure I, the dissolution rates at 

37 °C of the lipophilic model drugs ketoconazole and phenytoin are depicted in FaSSIF and FeSSIF, with 

either DAP or MAP, prepared by the dichloromethane method or the new convenient powder dissolution 

medium method. The presence of the phospholipid did not interfere with the HPLC determination of the 

drugs.  

Nizoral® tablets (200 mg Ketoconazole)

0.0

15.0

30.0

45.0

60.0

75.0

90.0

0 30 60 90 120

Time [min]

D
is

s
o

lu
ti

o
n

 [
%

]

FaSSIF DAP

FeSSIF DAP

FaSSIF DCM method

FeSSIF DCM method

FeSSIF MAP

FaSSIF MAP

Phenhydan® tablets (100 mg Phenytoin 

Sodium)

0.0

5.0

10.0

15.0

20.0

25.0

30.0

0 50 100 150 200 250

Time [min]

D
is

s
o

lu
ti

o
n

 [
%

]

 

Phenytoin Sodium (100 mg drug 
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Fig. 1: Influence of drug substance, dosage form and composition of dissolution medium and preparation thereof on 

the in-vitro dissolution  

The drug dissolution characteristics of the FeSSIF or FaSSIF containing DAP were the same for the studied 

drugs irrespective of the preparation method used to produce the dissolution media. Dissolution 

characteristics of the improved FaSSIF and FeSIFF media prepared from powders in which the DAP were 

replaced by an equimolar amount of MAP shows the same pattern in the case of ketoconazole and 

phenytoin tablets. However, in case of phenytoin drug substance significant differences could be observed in 

the % dissolution after 30 min. 

Conclusions 

• The instantly dissolving powders, prepared under cGMP, are convenient for QC departments in need 

of preparing simulated intestinal fluids reproducibly and at large daily bulk volumes 

• FaSSIF and FeSSIF media prepared by the DCM emulsion method can be replaced by media 

prepared from powdered cholate-lecithin complexes 

• The powder approach enables the easy preparation of simulated intestinal fluids and gives the user 

the freedom to choose their own buffer system 

• Media incorporating mono-acyl lecithin are more biorelevant compared to media containing di-acyl 

lecithin and should have a higher degree of prediction of in-vivo dissolution of poorly water soluble 

drugs 
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