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ABSTRACT
The properties of taurocholate–lecithin powder (SIF Powder) and the biorelevant media FeSSIF and FaSSIF prepared
from the powder were investigated using various techniques. The powder is stable and shows no change in the physical
or chemical characteristics for at least 12 months in the original container stored at 2–8 °C. FeSSIF and FaSSIF were stable
with respect to hydrolysis for at least 48 h at 37 °C. Oxidation in FeSSIF was detected at a very low level and to an even
lower extent in FaSSIF. FaSSIF comprises a complex mixture of colloidal aggregates including rod-like, spherical, disc-like
mixed micelles and vesicles. Consistent particle size was achieved by equilibrating the medium at room temperature (RT)
after preparation. In comparison, FeSSIF only comprises smaller mixed micelles and requires no equilibration. The dissolution rates of three poorly water-soluble model drugs tested in FaSSIF media differing in average particle size controlled at
30 nm and 50 nm were not statistically different. However, differences in the average particle size can affect visual clarity:
FaSSIF is generally slightly opalescent above an average size of approximately 50 nm and appears clear below approximately 50 nm. Challenge tests showed that FaSSIF is more susceptible to microbial spoilage than FeSSIF. Reproducible
FeSSIF and FaSSIF can be made conveniently from the powder by employing standard preparation methods at RT.
INTRODUCTION
imulated small intestinal biorelevant media are
increasingly seen as a helpful tool to assess the
dissolution and solubility of drugs. Fasted-state
simulated intestinal fluids (FaSSIF) and fed-state simulated
intestinal fluids (FeSSIF) were introduced by Prof. Jennifer
Dressman in 1998 (1) and contain the natural solubilizers
bile salt and lecithin in amounts similar to intestinal fluids.
Since their introduction, numerous articles have correlated
the in vitro dissolution behavior of poorly water-soluble
drugs in biorelevant media to in vivo oral absorption (for
recent reviews of IVIVR, see 2, 3). Biorelevant media are also
of interest to anticipate potential food effects and to
model drug-absorption processes (4).
Conventional dissolution media for poorly soluble
drugs contain synthetic surfactants, such as sodium
dodecyl sulfate, which form micelles. In contrast, FeSSIF
and FaSSIF contain natural surfactants that form more
complex lipid aggregates. Methods of preparing biorelevant media involve emulsification in a chlorinated
solvent (5) or sequential additions (6). Regardless of the
method used, for reproducibility, the quality and specification of the taurocholate and lecithin must be taken into
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account (7). Recently, modified compositions for FeSSIF
and FaSSIF have been proposed (8).
Phares introduced SIF Powder (www.ePhares.com)
consisting of high-specification taurocholate and lecithin
to facilitate the rapid and standardized preparation of
either FaSSIF or FeSSIF (9). In a recent publication (10), the
performance of FaSSIF prepared by the emulsion method,
“instant” FeSSIF and FaSSIF prepared by a solvent elimination method, and commercially available SIF Powder were
compared. It was concluded that the powder provides an
accurate, reproducible, and efficient way of preparing
ready-to-use biorelevant media.
This paper characterizes SIF Powder and examines how
FeSSIF and FaSSIF media can be reproducibly prepared
from the powder. The physical, chemical, and microbiological stability of the media were investigated along with the
dissolution of three poorly water-soluble drugs in FaSSIF.
The results of the structures observed in both biorelevant
media are discussed in the context of the physicochemical
characteristics of the lecithin and taurocholate.
MATERIALS AND METHODS
Ketoconazole was obtained from Piramal Healthcare
Limited (Mumbai, India); dipyridamole and phenytoin
were from Sigma Aldrich Chemie GmbH (Buchs,
Switzerland). All other chemicals conform to at least
analytical quality.
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Determination of Hygroscopicity
Samples of the powder were exposed to a temperature
of 25 °C and 60% RH using a saturated salt solution. The
change in weight after exposure was followed with time.

the result expressed as mole percent peroxide per total
phospholipid. The results are the average of three UV
measurements. The standard deviation in the observed
extinction range was 2%.

Phospholipid Content of the Powder and in FeSSIF and
FaSSIF
Test material (200–1000 mg) and 10 mg of internal
standard TPP (triphenylphosphate) were dissolved in
1 mL CDCl3, 2 mL methanol, and 2 mL aqueous Cs/EDTA
solution (0.2 M, pH 7.5). After the mixture was shaken for
15 min, the two phases were centrifuged and measured
separately. A high-field NMR spectrometer (Bruker Avance
300 MHz) was used to measure and integrate signals
relating to lecithin, lysolecithin, and TPP. The limit of
quantification and detection for 31P-NMR was estimated to
be 0.16 mol% when measuring phospholipid content in
either the organic or aqueous phase.

Determination of Particle Size (PCS)
The average particle size (expressed as Zav) and distribution (expressed as polydispersity index) in FeSSIF and
FaSSIF were determined by PCS (photon correlation
spectroscopy). Measurements were performed on undiluted, unfiltered samples in Plastibrand 2.5-mL macro PS
cuvettes using a Zetasizer ZS (nano series, Malvern
Instruments) with noninvasive backscattering at an angle
of 173°. Measurements were performed in triplicate at the
same temperature as the test medium. The standard
deviation of the measured Zav was 2%.

Taurocholate Content of the Powder
The taurocholate content of the powder was determined by the HPLC method described by Rossi et al. (11).
Water Content
The water content of the powder was determined by
loss on drying using a Sartorius MA-45 moisture meter.
Measurement of Degree of Oxidation of Phospholipid
(UV)
The initial formation of peroxides (double-bond
conjugation) in the unsaturated fatty acid residue of the
phospholipid molecule was measured by UV. The spectra
show maxima around 230 nm and between 270 and 280
nm (12). Samples of powder were dissolved and diluted
with methanol and scanned from 190 to 400 nm using a
1-cm path length, quartz cuvette and a Perkin Elmer
Lambda 15 spectrophotometer. The level of oxidation
expressed as mole percent peroxide per total phospholipid is derived from the baseline corrected absorbance
and the molar extinction of oxidized fatty acids of
27,000 M-1 cm-1 at 234 nm (13). Similarly, oxidation in
FaSSIF or FeSSIF was measured by diluting samples with
methanol in a 1-cm cuvette. The results are the average of
three UV measurements. The standard deviation in the
observed extinction range was 2%.
Measurement of Degree of Oxidation of Phospholipid
(Malondialdehydes)
Malondialdehydes (MDA) are formed when peroxides of
the phospholipid fatty acid are further oxidized (12) and
can be detected by UV. The Malondialdehyde Assay kit
(product NWK-MDA01, Northwest Life Science Specialties,
LLC, USA) was used based on the reaction of MDA with
thiobarbituric acid (TBA), which forms a strongly absorbing adduct at 532 nm. The assay was calibrated using
known MDA concentrations. It is assumed that one mole
of MDA represents one mole of oxidized phospholipid and

Cryogenic Transmission Electron Microscopy
Five microliters of each sample was applied to
Quantifoil (Germany) copper grids, which were subsequently mounted on a plunger, blotted, and vitrified in
liquid ethane at -180 °C. The samples were immediately
transferred in a cryo-holder to the cryo-transmission
electron microscope (Philips CM120). Images were
recorded with a FastScan-F114 CCD Camera (TVIPS GmbH,
Germany). To minimize noise interference, five images
were recorded and averaged to a single image.
Microbiological Challenge Test
The Microbial Challenge Test (Eur. Pharm. (14)) was
applied to assess the susceptibility of sterile filtered FeSSIF
and FaSSIF to grow Staphylococcus aureus, Pseudomonas
aeruginosa, Aspergillus niger, and Candida albicans.
Dissolution Testing
Dissolution of three drugs in FaSSIF was performed in
triplicate at 37 °C using USP Apparatus 2 (PTW S300,
PharmaTest) with the paddle rotating at 50 rpm with
500 mL in 1-L vessels. The concentration of each drug was
20 µg/mL ketoconazole, 15 µg/mL dipyridamole, and
20 µg/mL phenytoin. Samples were withdrawn at predetermined intervals, passed through a 0.45-µm pore size
filter, and assayed for drug content using an in-house
HPLC method. The standard deviation and the similarity
factor f2 were calculated (15).
Production of Powder
SIF Powder was manufactured under strictly controlled
and validated conditions. Premium grade soybean lecithin
and sodium taurocholate were complexed in a 4:1 molar
ratio using a proprietary process (9). Fifty-six grams of the
powder was filled in a glass container with a recloseable
screw-top cap.
Preparation of FeSSIF from the Powder
FeSSIF was prepared at RT by dissolving 20.2 g of NaOH
(pellets), 43.25 g of glacial acetic acid, and 59.37 g of NaCl
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in all cases. The moisture content of the powder
was unchanged in the unopened containers, which
were stored under the recommended conditions
demonstrating the integrity of the primary packaging.

Figure 1. Hygroscopicity of the Powder at 25 °C at 60% RH and influence of
desiccant; sachet was added at time point 1.

in 5 L of purified water. The pH was adjusted to 5.0 using
either 1 N NaOH or 1 N HCl (blank FeSSIF buffer). In a 1-L
volumetric flask, 11.2 g of powder was dissolved in
approximately 500 mL of the blank FeSSIF buffer to
produce a clear solution and made up to volume. FeSSIF
was stored at RT and used within 48 h unless otherwise
stated.
Preparation of FaSSIF from the Powder
FaSSIF was prepared at RT by dissolving 1.74 g of NaOH
(pellets), 17.19 g of anhydrous NaH2PO4, and 30.93 g of
NaCl in 5 L of purified water (blank FaSSIF buffer). The pH
was adjusted to 6.5 using either 1 N NaOH or 1 N HCl. In a
1-L volumetric flask, 2.24 g of powder was dissolved in
approximately 500 mL of the blank FaSSIF buffer and
made up to volume. FaSSIF was stored at RT and used
within 48 h at RT or within 24 h at 37 °C unless otherwise
stated. Further experimental details are described in the
Results section.
RESULTS
Powder Studies
Hygroscopicity
The water uptake after exposure at 25 °C /60% RH was
examined. It can be seen from Figure 1 that the powder
absorbs about 1% water within one hour. Therefore, to
prevent moisture uptake, a sachet containing a waterabsorbing molecular sieve capable of absorbing 1.2 g of
water was packed with the powder in the container.
Desiccant Sachet
Adding the desiccant to powder that was exposed for
one hour at 25 °C and 60% RH atmosphere decreased the
weight and corresponding water content rapidly to at
least the same level as before exposure (Figure 1).
Physical Stability of the Powder
On visual inspection, the powder remained free-flowing
after storage for twelve months at 2–8 °C, RT, and 40 °C in
closed containers along with the desiccant. The time
required to hydrate the powder to produce either FaSSIF
or FeSSIF did not change and was less than five minutes

8

Chemical Stability of the Powder
The complex comprises lecithin, which can hydrolyze to
lysolecithin under certain conditions (16). The chemical
stability of the product in an unopened container stored
for one year at 2–8 °C, RT, and 40 °C is provided in Table 1.
No increase in lysolecithin was detected under
the conditions tested, confirming that the powder is
chemically stable under the conditions tested.
Oxidative Stability of the Powder
Powder stored for twelve months at 2–8 °C, RT, and 40 °C
in closed vials shows a level of oxidation below 0.009%
(UV) and below 0.006% (malondialdehyde). Considering
this very low level of oxidation, storage of the powder
under protective gas was considered unnecessary.
The chemical and physical stability data of the powder
in sealed containers with a desiccant justifies a shelf life of
at least 12 months at 2–8 °C.
Investigating FeSSIF and FaSSIF Produced from the Powder
The physicochemical stability and reproducibility of
FeSSIF and FaSSIF produced from the powder were further
examined. These properties are investigated in the
following sections. The mixed micelle composition
prepared from the powder is identical to that described by
Marques (5).
Chemical Stability of FeSSIF and FaSSIF
In addition to taurocholate, FeSSIF and FaSSIF contain
lecithin dispersed in an aqueous environment at pH 5 and
6.5, respectively. In water, lecithin may hydrolyze and
oxidize in a manner similar to liposomes (12). The formation of lysolecithin in both media assessed by 31P-NMR was
below the detection limit of 0.16 mol% after 48 h at 37 °C.

Table 1. Sodium Taurocholate and Lecithin Content of the
Powder
Time
Point

Temperature
Lecithin Content
(°C)
(% of initial content)

T0
T6-month

T1-year

100

Sodium Taurocholate
Content
(% of initial content)
100

2–8

98.4

102.1

RT

101.2

100.7

40

100.8

99.9

2–8

100.4

98.9

RT

100

96.7

40

101.6

94.9
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FaSSIF was lower, probably because of the five-fold lower
cholate/phospholipid concentration. After storage for 24 h
at RT, FeSSIF exhibited an additional gradual increase in
absorbance at approximately 230 nm and 270–280 nm,
due to phospholipid oxidation. At about 230 nm, an
accurate determination of the UV extinction of FeSSIF with
1-cm cuvette was not possible because the values were
too high. To quantitatively determine the level of oxidation
by UV, the medium was diluted with methanol. Based on
the molar extinction coefficient of peroxidized fatty acids
at 27,000 M-1 cm-1, the highest level of oxidation detectable after 24 h for FeSSIF was around 0.01 mol% and for
FeSSIF about 0.003 mol% total phospholipid.

Figure 2. Oxidation for 24 h at RT of undiluted (A) FeSSIF and (B) FaSSIF
measured by UV spectroscopy at hourly intervals.

Oxidative Stability of FeSSIF and FaSSIF
To assess phospholipid oxidation in FeSSIF and FaSSIF,
the UV spectra of undiluted samples of the media were
measured (Figure 2).
FeSSIF (undiluted) shows a significant amount of UV
self-absorbance below 300 nm. The UV self-absorbance of

Physical Characterization of FaSSIF and FeSSIF
Electron Micrographs
Cryogenic transmission electron micrographs of FaSSIF
at RT reveal the presence of several types of colloidal
structures (Figure 3 right).
In addition to spherical mixed micelles, the circularshaped gray areas are interpreted as disk micelles, while
the irregularly shaped micelles are interpreted as bilayer
micelles. Rod-like aggregates, which could be disk or
bilayer micelles, can also be observed along with some
vesicular structures (liposomes) (Figure 3 middle). For
comparison, a cryo-transmission electron micrograph of
FeSSIF is provided in Figure 3 (left) where only smaller,
mixed micelles are observed.
FaSSIF Particle Size
The particle size was approximately 20 nm immediately
after preparation. The initial value depends on the time
between the addition of powder to the aqueous medium
and the particle size measurement. Based on PCS measurements, the structures in FaSSIF require approximately
two hours to reach a relatively constant Zav (between
about 30 and 70 nm). The particle sizes of FaSSIF prepared

Figure 3. Cryo-transmission electron micrographs of FeSSIF (left panel) and FaSSIF (middle and right panel).
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Table 2. Inter- and Intrabatch Reproducibility of Particle Size in
FaSSIF at RT
Zav [nm] ± SD
(n = 3) after 2 h

Zav [nm] ± SD
(n = 3) after 48 h

2909L11

49.2 ± 0.4

52.5 ± 0.5

2909L12

48.7 ± 1.2

51.4 ± 1.0

PHA S 0903 020

48.7 ± 0.3

49.9 ± 0.3

Batch No.

with the same and with different batches of powder using
the method described (see Method section) are provided
in Table 2. The particles were measured 2 h and 48 h after
addition of the powder to the aqueous medium.
Influence of Storage Temperature on Particle Size
FaSSIF was prepared and equilibrated for 2 h at RT. The
medium was subsequently (1) refrigerated, (2) kept at RT,
or (3) heated to 37 °C. The storage temperature after
preparation influenced the average particle size and
appearance of the medium to some extent (Figure 4).
The figure shows that equilibration and storage at
2–8 °C increased the particle size to 62 nm. At RT and at
37 °C, the size remained at approximately 50 nm. This
effect was consistent throughout several experiments
performed on FaSSIF prepared from at least three batches
of SIF Powder. Since refrigeration could be desirable for
slowing microbial growth, it was determined if the original
particle size of a sample could be restored after warming
to RT. However, warming FaSSIF to RT after refrigerating for
21 h does not restore the initial average particle size
within the time frame studied.
Influence of FaSSIF Particle Size on Dissolution
The potential effect of slightly different particle sizes (in
FaSSIF) on the dissolution of poorly water-soluble model
drugs at 37 °C was investigated (Figures 5A, B, and C).
Following the methods described below, FaSSIF media
with two slightly different average particle sizes were
produced by manipulating the hydration temperature:
1. FaSSIF with a Zav of 30 nm was prepared by hydrating
the powder at 37 °C without equilibration for 2 h.
2. FaSSIF with Zav of 50 nm was prepared by hydrating at
RT followed by the recommended 2 h equilibration.
The particle size of the media did not change during
dissolution testing. The results of the dissolution with the
three compounds are provided in the Figure below.
The figures show that the particle size did not influence
the dissolution of the three compounds under the
conditions tested. To compare the dissolution rates, the
similarity factors f2 were calculated (15). The dissolution
curves related to phenytoin (A), dipyridamole (B), and
ketoconazole (C) show similarity factors of 71.0, 75.5, and
97.9, respectively.
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Figure 4. Influence of temperature on particle size FaSSIF measured with PCS
(2–8 °C, RT, and 37 °C), based on a single experiment.

FeSSIF Particle Size
The average particle size of FeSSIF prepared in triplicate
from three independent batches of powder using the
standard method was measured immediately after
preparation and after 48 h. The average particle size was
6.0 nm with a standard deviation of 0.1 nm immediately
after preparation and after 48 h. The average particle size
also remained constant at 2–8 °C and 37 °C for 48 h. An
equilibration period for FeSSIF is, therefore, not required,
and the hydration temperature does not affect the particle
size.
Susceptibility of FaSSIF and FeSSIF to Microbial Spoilage
To establish the susceptibility to microbial growth, both
FaSSIF and FeSSIF were subjected to the EP challenge test
(Tables 3A and 3B).
A log reduction <1 indicates that there was an increase
in the number of microorganisms compared with T0.
FaSSIF was more susceptible to bacterial and fungal
spoilage than FeSSIF.
DISCUSSION
A standardized homogeneous powder composed of
taurocholate and lecithin presents a significant step
forward for the convenient and rapid preparation of
FeSSIF and FaSSIF. It employs the same composition as
described by Marques (5) but avoids solvents (10).
Storage of Powder
The powder is physically and chemically stable for one
year at 2–8 °C. The inclusion of a desiccant inside the
container prevents water uptake. Based on in-use experience (data not reported), the degree of oxidation of the
lecithin in the opened container is very low even after
frequent sampling.
Practical Usage Tips
To avoid condensation, the refrigerated powder should
be allowed to reach RT before the container is opened.The
exposure time should also be kept to a minimum.
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Table 3. European Pharmacopoeia Antimicrobial Effectiveness
Testing of FeSSIF (A) and FaSSIF (B) Expressed in Log Reduction
of Microbial Content Compared to T0
Test microbe

Incubation Period (Day)
2

7

14

28

Staphylococcus
aureus

1.1

>3.7

>4.7

>4.7

Pseudomonas
aeruginosa

>3.7

>4.7

>4.7

>4.7

Candida
albicans

NA

NA

>1.1

>4.1

Aspergillus
niger

NA

NA

>1.5

>3.5

Staphylococcus
aureus

0.1
(increase)

0.2
(increase)

0.5
(increase)

2.0

Pseudomonas
aeruginosa

0
(increase)

0
(increase)

0
(increase)

0
(increase)

Candida
albicans

nd

nd

0
(increase)

0.4
(increase)

Aspergillus
niger

nd

nd

0.4
(increase)

0.7
(increase)

(A)

(B)

drug dissolution/solubilization with UV spectroscopy
below 280 nm may be problematic. For this reason, drug
analysis in FeSSIF and FaSSIF is best performed using HPLC
or UV equipment with special UV data analysis methods. In
situations where a region of the UV spectrum of the drug
lies above 280 nm, this part of the spectrum may be used
for quantification.
Figure 5. Influence of particle size of FaSSIF on the dissolution rate at 37 °C of
(A) dipyridamole, (B) ketoconazole, and (C) phenytoin; ▲ larger particles,
■ smaller particles.

Chemical Characteristics
No detectable lecithin hydrolysis (below LOD of 0.16%)
could be measured in either FaSSIF or FeSSIF after 24 h at
37 °C. UV spectroscopy revealed that there was a very low
level of phospholipid oxidation in FeSSIF. In FaSSIF,
oxidation was even lower, probably because the phospholipid concentration is five times lower. However, the more
neutral pH and the buffer used for FaSSIF may also
contribute. Regardless of the low level of oxidation in
FeSSIF, the high molar extinction coefficient (27,000 M-1
cm-1) of the peroxides formed (13) results in a high
background UV signal, which may even increase during
dissolution experiments. Since the mixed micelles possess
a relatively high background UV signal, measurement of

Physical Characteristics
The particle size and the type of colloidal micelles in
mixed surfactant systems used as biorelevant media differ
considerably compared with dissolution media containing
micelles from single synthetic surfactants. FaSSIF contains
an array of mixed micelles such as spherical, rod-like, disk,
and bilayer micelles and liposomal structures. In contrast,
FeSSIF mainly comprises smaller mixed micelles.
It is important to control the molar ratio of lecithin and
cholate within well-defined limits to obtain consistent
particle size and solubilization characteristics, which is
why the QC specifications of the powder are narrowly set.
Control is important because lecithin on its own forms
liposomes when hydrated, whereas sodium taurocholate
above its CMC (Critical Micelle Concentration) forms
micelles. By using analytical quality components and even
accounting for the water content of the raw materials
before manufacture, the amount of taurocholate and
Dissolution Technologies | AUGUST 2010
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lecithin is narrowly controlled in a 4:1 molar ratio for every
batch of powder.
The phase diagram of lecithin/water/taurocholate is
detailed in the literature (17, 18). However, the exact phase
diagrams of FeSSIF and FaSSIF are not described, because
these media have different pH and salt compositions. The
type of mixed micelle formed is determined by the molar
ratio of the components, taurocholate concentration, pH
salt strength, and temperature. At a high taurocholate
concentration, predominantly smaller micelle aggregates
are formed, whereas at a lower concentration, there is a
tendency to form larger micelles and eventually liposomes, because phospholipid molecules intrinsically
rearrange into bilayered aggregates (19). The minimum
concentration at which the surfactant starts to form
micelles from single molecules (CMC) will also be important in the formation of mixed micelles with lecithin. From
the literature, it appears that the taurocholate CMC lies in
a broad range between 1 and 12 mM (20). There is also
debate on whether taurocholate has a CMC at all and
whether increasing the concentration forms aggregates
that gradually increase in size (20, 21). FaSSIF has a
taurocholate concentration of 3.75 mM, which means
(irrespective of whether or not there is a CMC) that the
taurocholate has a very low tendency to self-associate
(unlike phospholipids). Larger structures such as disk-like
micelles and even liposomes are present (see Figure 3).
After equilibration, the Zav is between 30 and 70 nm for
FaSSIF. This finding agrees with the structures found in
natural bile (18, 22). Visually, FaSSIF is clear to slightly
opalescent. This medium is generally slightly opalescent
above an average size of approximately 50 nm and is clear
below approximately 50 nm. Furthermore, judging the
appearance can be subjective; larger volumes of FaSSIF
appear more opalescent than smaller volumes. Thus, only
a very small difference in average particle size may
influence the visual appearance of FaSSIF.
Equilibrium
To prepare FaSSIF with a consistent size, it should be
equilibrated for two hours at RT after dissolving the
powder. This agrees with the kinetics related to the
transition and growth of lipid particles from initial true
(smaller) mixed micelles to disk-like (larger) structures,
which take hours (23). The transition process is induced by
the dilution of a more concentrated mixed micellar
mixture towards the CMC region of the detergents. It is
also common practice for physicists to equilibrate mixed
micelles before studying their properties (18, 24).
The equilibrium of the aggregates in FaSSIF and the
corresponding average size is influenced by temperature.
Refrigerating FaSSIF increases the particle size, which is
not reversible even upon warming to RT, possibly because
the larger structures may be kinetically favored. The lack of
influence of heating at 37 °C may be explained by the
greater physical stability of the larger particles formed
after reaching equilibrium at RT (Figure 4).
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Dissolution
The dissolution of the three poorly water-soluble
compounds in two FaSSIF media with an average particle
size controlled at less than 30 nm and greater than 50 nm
was compared. Particle size did not influence the dissolution rate. However, it cannot be entirely ruled out that the
dissolution rate of some compounds will not be affected
by a difference in particle size caused by a shift in ratio
from smaller to larger mixed micelles. To ensure consistency, FaSSIF can be prepared using the procedure
described in the Methods section to produce consistent
media. For practicality and reproducibility, preparation at
room temperature is recommended. The particle size of
FeSSIF is not influenced by temperature changes in the
range of 0–37 °C, and equilibration is not needed.
Microbial Susceptibility
FaSSIF is more susceptible to spoilage than FeSSIF.
FaSSIF is less hostile toward microbes, possibly due to a
more neutral pH and lower taurocholate concentration,
which does not disrupt microbial membranes. To minimize
spoilage, FaSSIF should be used within 48 h at RT or 24 h at
37 °C after preparation. Although the microorganisms
challenged in FeSSIF did not cause spoilage in the short
time period tested, other types of microorganisms may
grow.
CONCLUSION
The taurocholate–lecithin powder is stable in its
primary glass container for at least one year at refrigerated
conditions.
Both media are stable to hydrolysis for 48 h. Although
the level of phospholipid oxidation detectable over 48 h is
very low, it may interfere with UV measurements below
about 280 nm. Electron microscopy revealed the presence
of a mixture of lipid structures in FaSSIF. Controlling the
temperature and equilibrating for 2 h after preparation
produces FaSSIF reproducibly with a consistent and
narrow particle size range. FeSSIF contained only (smaller)
mixed micelles that were not influenced by time and
temperature.
FaSSIF is more susceptible to microbial spoilage and
should be prepared and used within 48 h. In contrast, the
challenge test microorganisms did not cause significant
spoilage of FeSSIF.
Dissolution of the three poorly soluble compounds
studied was not significantly different in FaSSIF media
having two slightly different particle sizes. However, it
cannot be ruled out that the dissolution of some compounds or formulations is not influenced by particle size.
FeSSIF and FaSSIF can be conveniently produced from
the powder in a reproducible manner by following
standard preparation methods and storage conditions.
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