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ABSTRACT
Purpose To evaluate the usefulness of a miniaturized rotating
disk equipment for the determination of factors influencing the
in vitro dissolution rate, G, of a model basic drug substance
(terfenadine) in different aqueous media, using experimental
design and multivariate data analysis. The apparent solubility, S,
was included in the chemometric study.
Methods The dissolution rate was determined with a mini-
aturized rotating disk apparatus and the solubility by shake-flask
methodology. Media were based on acetate, phosphate or
maleate buffers—the latter used in fasted state simulated
intestinal fluid (FaSSIF-V2). The chemometric analyses included
fractional factorial design, principal component analysis (PCA)
and orthogonal partial least squares (OPLS). Quantifications
were made with a RP-HPLC-DAD system.
Results The most influential factor for both G and S of
terfenadine in the different media was pH. Apart from the ionic
strength and sodium chloride concentration in the acetate
medium, the effects of the other variables were insignificant,
implying no wetting effect of the surfactants.
Conclusions The miniaturized rotating disk equipment was
suitable to use, in conjunction with the chemometric analyses,
in the evaluation of the factors affecting the in vitro dissolution
rate. The apparent solubility was found to be influenced by the
same factors as G.

KEY WORDS chemometrics . dissolution media . dissolution
rate . miniaturized rotating disk equipment . solubility

ABBREVIATIONS
ACN acetonitrile
BCS biopharmaceutical classification system
CMC critical micelle concentration
DAD diode array detector
DoE design of experiments
G in vitro dissolution rate
GI gastrointestinal
I ionic strength
IVIVC in vitro/in vivo correlation
NaCl sodium chloride
NaTC sodium taurocholate
OPLS orthogonal partial least squares
PCA principal component analysis
RP-HPLC reversed phase high-performance

liquid chromatography
RSD relative standard deviation
S apparent solubility
TFA trifluoroacetic acid

INTRODUCTION

To investigate the dissolution rate and the solubility of drug
compounds in humans without studying this in vivo, different
simulated media e.g. simulated intestinal fluids, SIFs (1–3),
simulated gastric fluids, SGFs (1–3) and simulated colonic/
cecal fluids, SCFs (4), have generally been developed and are
used in in vitro systems. The primary objectives of these
measurements are to evaluate oral absorption, since oral
administration is the most convenient dosage route (5,6).
Simulated media were initially based on existing intra-
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lumenal data (7). Since then, more studies have been done.
Buffer capacity and components, pH, bile salt composition,
dietary lipids, surface tension, viscosity, osmolality, ionic
strength, concentration of electrolytes, proteins, and volume
of luminal contents have all been characterized and are
important parameters in the media that affect drug solubility
and dissolution in the GI tract (7–18). The usefulness of
simulated media, though, are still very limited (2). It is
apparently important to investigate which variables in the
biorelevant media affect the dissolution rate and the
solubility of a model drug the most, since the composition
of GI fluids can shift widely (8,10,11,17,19). The standard
media are complex in composition (10,11,17,20) and
expensive to prepare (21), often with limited stability (22).
Traditionally, FaSSIF (fasted state SIF) has been based on
phosphate buffer, and FeSSIF (fed state SIF) on acetate
buffer (23). However, these two media are now both revised
to a second version based on a maleate buffer (SIF-V2) to
better predict the in vivo performance of oral dosage forms
(17), even though the principal physiological buffer in human
GI tract is bicarbonate (14,15,24,25). This buffer is
problematic to work with at a constant pH during, e.g.,
dissolution studies.

The most frequently occurring bile acid/salt in human
duodenum and jejunum is based on taurocholic acid (8). Bile
acids/salts are also secreted together with phospholipids (6),
such as lecithin. It has been reported that media containing
non-physiologically relevant surfactant may overestimate
dissolution rates (2). Enhanced solubilization of drug
substances have been found in media with added surfactants
above their CMC, but also before the CMC is reached
(6,26,27). The latter is often explained as the surfactant’s
wetting ability (i.e. the ability to lower the surface tension)
instead of a micellar capsulation of solubilized substances, as
in the case of attaining the CMC (28–31). Nevertheless,
multiple factors may play a role in the solubility effects of
bile salts (8) and may vary from compound to compound
(26). The CMC value of bile salts can be changed in
biorelevant media compared to pure water as a result of
differences in ionic strength and also in the presence of
lecithin (8,18). CMC is not only dependent on the presence
of other surfactants and/or lipids but also pH, temperature,
and added salts (30,32). CMC for taurocholic acid is
reported to be around 5 mM (6) but is decreased to
approximately 0.25 mM in the presence of phospholipids
(6). It has been established that mixed micelles of taurocholic
acid and lecithin have the molar ratio of 4:1 (5).

Chemometric methods are commonly used within
pharmaceutical applications (33), such as in drug design
and formulation development, e.g., to correlate structural
features or physicochemical properties with the biological
activity, i.e., quantitative structure-activity relationships
(QSAR) and quantitative structure-property relationships

(QSPR) (34–36). Screening is the first stage of an
investigation where the goal is just to identify the important
factors (37). An important factor is a variable that causes
substantial changes (effects) in the response when it is
changed. In the screening stage, one uses simple models
(linear or linear with interactions) and experimental designs
that allow for the identification of the factors with the
largest effects in the fewest possible number of experimental
runs (38–41). A reduced form, as for example fractional
factorial design, is an appropriate choice if dealing with many
factors (33). Multivariate projection techniques are used to
identify trends, clusters and outliers in data sets, e.g., principal
component analysis (PCA) (42,43), and to relate two data
matrices to each other, e.g., orthogonal partial least squares
(OPLS) (44,45). Multivariate data analysis can determine
significant factors affecting, e.g., the in vitro dissolution rate
and the apparent solubility for model drugs (or formulations)
in different media (8,9,46,47) by changing more than one
variable at a time in the experiments. The relative
importance of these various factors can also be determined.

The histamine H1 receptor antagonist terfenadine [1–(4-
tert-butylphenyl)–4–[4–(α-hydroxybenzhydryl)piperidino]
butan-1-ol] is widely used against hay fever (allergic
rhinitis), skin rash (urticaria) and most allergic disesases
(48). Terfenadine exists in three polymorphic forms (49). It
has a relatively low bioavailability after oral administration
due to its limited solubility in water (48,50), and it has a
pKa-value of 9.25 (51). Depending on the permeability
values for the basic drug substance, it is classified as a class
II substance (52) or a class IV substance (53) in the BCS
(54). The model drug substance in this study was chosen so
that it should be an amine, since the majority of drug-like
compounds contain this functional group (55), with low
solubility. It should preferably be a class II substance given
that it is the class for which IVIVCs are most likely to be
obtainable (20), and IVIVCs are usually developed in the
fasted state (56). The limiting step to absorption for a class
II drug is the dissolution, and this is dependent on the wide
variety of factors in the media stated above (13).

Flow-through dissolution equipment is preferable to
maintain sink conditions while performing the dissolution
rate studies (57,58). It can also simulate in vivo hydrodynamics
better than other apparatuses used for this purpose (57). The
knowledge of the physicochemical composition of media
united with the consideration of the motility in the GI tract
during the design of a dissolution test can lead to a better
IVIVC (15,59). A miniaturized apparatus that uses the flow-
through technique combined with the rotating disk perfor-
mance has been developed and characterized (60–62). The
miniaturized equipment is used for simple screening of the
dissolution rate—around 10 min for one run—and con-
sumes small amounts of substance (approximately 5 mg) and
volumes of dissolution media (roughly 20 ml per disk)
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(61,62). It also has the advantage of being directly coupled to
a separation system, RP-HPLC, which facilitates, e.g., the
ultraviolet detection, since the media components can be
separated from the analyte of interest. The apparent
solubility was measured by using the shake-flask method,
which is a standard procedure for this purpose (21).

The present study aims to evaluate the usefulness of a
novel miniaturized rotating disk equipment in combination
with experimental design and multivariate data analysis to
establish which factors in different aqueous media mainly
affect the in vitro dissolution rate for the weak base
terfenadine. The apparent solubility was also included in
the study to investigate if the same patterns were found for
these two physicochemical properties, since dissolution rate
and solubility are being correlated at times (61–66), and
these parameters are also proportional to each other
according to the modified Noyes-Whitney equation (67–70).

MATERIALS AND METHODS

Chemicals

Terfenadine minimum 98%, Maleic acid ≥99% Reagent-
Plus®, sodium chloride (NaCl) minimum 99.5% and
acetonitrile (ACN) CHROMASOLV® were bought from
Sigma-Aldrich (Chemie GmbH, Steinheim, Germany).
Lecithin (Lipoid E PC S) minimum 96% Mw 775 g/mol
came from Lipoid GmbH, Germany, and Sodium taur-
ocholate (NaTC) minimum 98.0% Mw 537,69 g/mol was
bought from Prodotti Chimici e Alimentari, Basaluzzo,
Italy. Sodium di-hydrogen phosphate monohydrate
(NaH2PO4 · H2O) p.a. was bought from Acros Organics
(Springfield, NJ, USA). Di-sodium hydrogen phosphate
dihydrate (Na2HPO4 · 2H2O) p.a. and trifluoroacetic acid
(TFA) ≥99.0% were both from Fluka Chemika (Chemie
GmbH, Buchs, Switzerland). Sodium acetate p.a. and acetic
acid minimum 99.8% came from Riedel-de Haën, Sigma-
Aldrich (Laborchemikalien GmbH, Seelze, Germany). The
water in this study was purified in a Milli-Q® Academic
system (18.2 MΩ.cm/0.22 µm), Millipore, (Burlington,
MA, USA).

Experimental

Instrumentation

The miniaturized equipment with the cell of Plexiglas
integrated to a RP-HPLC system using a DAD for analysis,
as well as an external HPLC pump connected to the cell,
has been described previously (60–62). The disk of
substance in the miniaturized apparatus had a diameter of
1.5 mm and was rotated by a magnetic stirrer with graded

rotating speeds, obtained from Heidolph MR 3001 K
(Steinheim, Germany). The chromatography was per-
formed on an Agilent 1100 Series HPLC system with a
binary pump, degasser, autosampler and DAD, Agilent
Technologies Inc. (Palo Alto, CA, USA). A six-position
switching valve with a 20 µl stainless steel loop attached to it
was also purchased from Agilent Technologies Inc. The
mobile phase contained ACN: Milli-Q® water:TFA
(1:1:0.1, v/v/v), and detection was performed at 217 nm,
the absorption maximum (λmax) for terfenadine in the
mobile phase determined by the DAD. The analytical
column was a Zorbax SB-C8 (2.1×50 mm, 5 µm) from
Agilent Technologies Inc. A guard column was also used,
Micro-Guard™ column C8, 1.0×14 mm, (Grace Davison
Discovery Science, IL, USA). The mobile phase flow was
always 1.0 ml/min, and the temperature of the column
compartment was measured to 25–28°C and was constant
within approximately 2°C in one experiment. The external
HPLC-pump was a Jasco PU-1585, Jasco Inc. (Tokyo,
Japan). For the solubility determinations, microtubes MCT-
200-C homo-polymer (2.0 ml) from Axygen scientific
(Union City, CA, USA), a horizontal shaker from KABI
AB (Stockholm, Sweden) and Spectrafuge 16 M micro-
centrifuge from Labnet International Inc. (Woodbridge, NJ,
USA) were used. The pH monitoring was carried out using
a pH Meter 744, Metrohm (Herisau, Switzerland) with
electrode Orion® 8220BNWP ROSS PerpHecT Micro
Combination pH Electrode, ϕ 3 mm, (Thermo Scientific,
MA, USA). Chromatographic data, i.a. peak area, were
collected by ChemStation Rev.A.10.02 from Hewlett
Packard, Agilent Technologies Inc.

The retention factor, k, for terfenadine was calculated to
nearly three in the chromatographic system with an analysis
of at maximum two minutes. A system suitability criterion
was set for the chromatographic system to a precision
within 1% in retention time and area of the main peak.
This was tested by injecting a standard solution (n=6) with
a concentration equivalent to the middle concentration in
the standard curve. The linearity of the standard curves in
Excel (71), determined by the coefficient of determination
(R2), was always at least 0.999 using ten different concen-
trations of terfenadine standard solutions. Standards were
run in duplicate.

Preparation of Aqueous Media

Sodium phosphate buffer of pH 6–8 (6.55–65.5 mM) and
sodium acetate buffer of pH 4–6 (6.55–65.5 mM) were
prepared according to calculated acid/base ratios. The
ratio calculations were made in a specially designed buffer
recipe in Excel. The buffers had the ionic strengths of
7.8 mM to 290 mM and 1.7 mM to 100 mM, respectively,
with the eventual addition of NaCl (0–100 mM) included.
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The three pKa-values, at 25°C, used for phosphoric acid in
the Excel recipe for the phosphate buffer were changed
depending on the final ionic strength in the medium (all
additives included). Ionic strengths between 13 mM and
207 mM could be selected in six fixed levels for the different
pKa-values (72). This type of design was, however, not
made in Excel for the acetate buffer, where the pKa-value
for acetic acid was fixed at 4.53 (I=0.15 M (73)) for all
different ionic strengths in the acetate medium. In the
maleate buffer-based medium, FaSSIF-V2, the pKa-values
were determined to 1.96 and 5.81 (sodium maleate, I=
0.156 M, (74)). These values were changed by iterations in
the Excel recipe using the different calculated ionic strengths
in the final buffer composition (with all additives included).
Two different equations for the calculation of the activity
factors were used in the iteration depending on the ionic
strength, Davies modification (I>0.1 M) and Güntelberg
(I≤0.1 M) (75,76). FaSSIF-V2 was altered in the pH range
of 6–8 (2–20 mM), NaCl 0–82 mM, lecithin 0–1 mM and
NaTC 0–4 mM, generating ionic strengths of 2.9–126 mM
(cf. Appendix). All variables in the media were at maximum
differing ±3% from the calculated theoretical values in
Excel, due to the weighing of the different buffer additives
on the balance. The buffer components and additives were
directly mixed together in volumetric flasks during the
dilution in deairated Milli-Q® water, without any extra
preparation steps.

Multivariate Data Analysis

By using DoE, the number of necessary experiments could
be reduced to at maximum 16 in a fractional factorial
design selected in the MODDE software, version 7 (77).
The following factors were considered: pH, the concen-
trations of phosphate, NaCl, lecithin, acetate, maleate
respective NaTC all in millimolar (mM) and I in molar
(M). The quantities of these variables are given in the
section “Preparation of Aqueous Media” above and
tabelized in Appendix, with the mean value of the intervals
as one center point. The run order of the experiments was
randomized and given by the resulting fractional factorial
design selected with the software, and these experiments
were performed one time. PCA was performed to get an
overview of the variables in the data set. OPLS was used to
establish mathematical relationships between the factors (X)
in the altered media and the two experimentally deter-
mined physicochemical responses G and S (Y). The PCA
and OPLS calculations were performed using the software
SIMCA-P+, version 12.0 (78). Prior to OPLS modeling, all
factors were centered and scaled to unit variance. The
number of significant components in the OPLS evaluation
was determined by looking at the regression coefficient (R2)
and the goodness of prediction (Q2) as determined by cross

validation in SIMCA-P+. A 95% confidence interval was
used.

In Vitro Dissolution Rate Measurements

Disks were compressed with a specially designed press for
the apparatus (60) using 182 MPa for 15–30 s. Before any
analysis, the smoothness of the surface of a pressed disk was
evaluated microscopically using a microscope with an
objective lens that gave a 100× (100 power) view. The
flow of medium into the chamber of Plexiglas was always
1.0 ml/min, and the rotation speed of the miniaturized disk
was set to 300 rpm. The dissolution media were used at
room temperature (22.0°C±1.8°C for acetate and phos-
phate buffer experiments and 22.0°C±1.0°C for the study
in FaSSIF-V2). Only the Milli-Q® water was deairated
before the preparation of the different media. Three disks
in total were used in all experiments (n=3).

Apparent Solubility Experiments

An excess amount of terfenadine powder (3–10 mg) was
shaken for 24 h in capped microtubes containing 1.5 ml of
media. The experiments were performed at room temper-
ature (22.0°C±1.8°C for acetate and phosphate buffer
experiments and 22.0°C±1.0°C for the study in FaSSIF-
V2). Centrifugation was made instead of filtration before
analysis (61). The pH after the defined shake-time was
measured and used in the chemometric evaluation instead
of the initial pH in the media (i.e. before the addition of
terfenadine). Four samples in each media were used and
diluted according to previously described routine (61,62).
Each sample was thereafter analyzed in duplicate by the
HPLC system (n=8).

RESULTS

The experimental values of G calculated from the rotating
disk experiments had a maximum RSD of 10%. The RSD-
values were for the solubility determinations, S, less than
25%. The relatively high RSD values of S in the solubility
determination can be ascribed to the difficulties of having
substance powder located at the medium surface after the
centrifugation in some conducted tests.

Since no extra dilution steps were used in the media
preparation, turbid solutions were achieved whenever
lecithin was added to the aqueous media, even after
some hours on a stirrer. This is due to the formation of a
colloidal system. No opaque medium was, however,
obtained if the sodium taurocholate (pKa 1.4 (79)) was
added in the different experiments, except when lecithin
was present.
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The OPLS models were used as tools to investigate
the factors of importance for dissolution rate and
solubility in the different aqueous media for the basic
drug substance terfenadine. The results of the OPLS
models are shown in Fig. 1A–C for the in vitro dissolution
rate and 2A–C for the apparent solubility.

The loading plots are showing that pH, I (ionic strength)
and the concentration of added NaCl in the acetate
medium are negatively correlated to the response G in
Fig. 1A. The relative importance of these various factors is
approximately the same. In other words, if, e.g., pH or the
ionic strength is decreasing in the medium the in vitro
dissolution rate (G) is increasing for the weak base
terfenadine. In Fig. 1B and C, only pH is negatively
correlated to G. Other variables are insignificant at the
95% confidence level used.

In Fig. 2A, it was found that pH, I (ionic strength) and
the concentration of added NaCl in the acetate medium are
negatively correlated to the response S. In Fig. 2B–C, only
pH is negatively correlated to S. This is the same
correlation result as in the loading plots for G (Fig. 1A–C).

DISCUSSION

A protonated basic drug substance might interact with
anionic surfactants (80), e.g. taurocholate, and increase its
solubility, but this was not a tendency found in this study,
since this factor was insignificant. Ionic surfactants are
otherwise thought to have higher surface activities and
better solubilizing capabilities than non-ionic ones (81).
The colloidal structures of the surfactants in the media
were not investigated in this study. Rotating disk experi-
ments for dissolution rate measurements have been
reported to only be modestly affected by the increase of
NaTC in the medium used for different drug substances
(31). Moreover it is proposed that the solubility of most
poorly soluble drugs increases linearly with increasing bile
salt concentration (6), but this could noticeably not be
confirmed for terfenadine in this study. A similar result
was also obtained in a non-chemometric solubility study of
different steroids in the presence of bile salts at the fasted
state levels (26). It has been discussed if the solubility
enhancement of poorly soluble drugs in biorelevant media
is independent of the type of surfactant added and on the
colloid structures formed (6). Nevertheless, no such
verification could be done in this study since the
surfactants were found to be insignificant in the multivar-
iate data analysis in the concentration range and temper-
ature used (Figs. 1A–C and 2A–C). The temperature is
otherwise a major factor (47,82), but since the main scope
of the study was to evaluate the miniaturized disk
apparatus using different aqueous media combined with

chemometric analyses, only room temperature was used.
Further development of a thermostating mode of the
equipment is needed to be able to use the preferred
temperature of 37°C.

Fig. 1 A–C. Loading column plots of the OPLS models of the in vitro
dissolution rate (G) in acetate, phosphate or maleate (fasted state
simulated intestinal fluid 2nd version, FaSSIF-V2) buffer media with
“biorelevant” additives (NaCl, lecithin and NaTC). The unit for G was
µg/s/cm2. The black error bars denote the 95% confidence level of the
standard error.
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The ionic strength can influence drug release and should
therefore be based on physiological values (17). This factor
was therefore included in the multivariate data analysis
since little information was found in the literature for the

apparent in vitro dissolution rate experiments using pure
drug substances, without focusing on the so-called common
ion effect (83,84). It has been established by others that the
ionic strength is a significant factor for dissolution testing of
a felodipin formulation (aprotic drug substance) in phos-
phate buffer (47). In this study, however, it was only found
that the ionic strength was statistically significant in the
acetate medium (Figs. 1A and 2A). This buffer is the only
one using monovalent buffer components (acetic acid/
acetate), but otherwise the pH range 4–6 is suited for the
pKa of acetic acid. In the other two buffers, mostly divalent
buffer components will be achieved in the pH range used,
6–8, due to the impact of the second pKa-values. The
phosphate and acetate buffers were grouped (clustered)
together in the PCA loading plot, while the maleate buffer
was found with the two surfactants in the opposite quadrant
(plot not shown). It is important to stress that simulating
intestinal surfactant composition alone with no attention to
buffer components cannot predict the in vivo behavior of pH
responsive drugs (24).

The buffer capacity, β (85), is essential for protolytic
drug substances, since the pH should preferably remain
constant during an in vitro determination (7,60–62,86,87).
Buffer capacity has more prominent influence, compared to
ionic strength, on dissolution (24). On the other hand, it
has been shown that the buffer capacity of FaSSIF is
higher than in vivo (6). The effects of pH on drug release
are well demonstrated in the literature (8,17), and this
variable could also be a benchmark of the buffer capacity
in the used media. The value of β was estimated in the low
buffer concentrations of the media, and compared to the
solubility value of terfenadine, pH might be influenced by
the dissolved base. However, the pH changed at maxi-
mum +0.5 in the acetate buffer, +0.2 in the phosphate
buffer and ±0.5 in the maleate medium from the initial
pH in the solubility study after 24 h in the shake-flask
experiments. The main factor affecting G and S for
terfenadine in all media was pH (Figs. 1A–C and 2A–C),
which was expected, since the weak base becomes more
protonated with decreasing pH in the solution.

Polymorphism (49) data for a drug substance should
preferably be given as the solid state influences dissolution
rate and apparent solubility (49,88,89). This was, however,
not done, but one and the same batch of terfenadine was
used throughout the experiments as well as the same
pressure applied during disk preparation. Yet, eventual
solvent-mediated phase transformations during the experi-
ments can, therefore, not be confirmed.

Even though the miniaturized rotating disk apparatus is
primarily thought of as a screening tool, it was found to be
useful in this multivariate data analysis as well. It is not
always the fact that the solubility is increased to the same
extent as the dissolution rate in the presence of surfactants

Fig. 2 A–C. Loading column plots of the OPLS model of the apparent
solubility (S) in acetate, phosphate or maleate (fasted state simulated
intestinal fluid 2nd version, FaSSIF-V2) buffer media with “biorelevant”
additives (NaCl, lecithin and NaTC). The unit for S was mM. The black
error bars denote the 95% confidence level of the standard error.
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in the medium (9,88). It has been proposed that the
modified Noyes-Whitney equation might have to be refined
even more when complex media is used in drug dissolution
(5,9). This could not be confirmed in the present study, but
it should also be stated that the obtained results may only
be weighed against structural or functional analogs or
certain homologues to the model drug substance used in the
chemometric evaluations. The polarity, chain length and
branching, molecular size/weight, shape and structure all
affect solubilization of a drug substance in surfactant
systems (26,30,88). Additives/surfactants which are limited
in their solubility in aqueous media can form monomer/
vesicular/micellar emulsions and complicate analysis (17),
but in this rotating disk, equipment difficulties in the
detection step are reduced by the use of a chromatographic
separation system. If even higher selectivity and/or sensi-
tivity are desired in the analysis, mass spectrometer (MS)
with different types of mass analyzer techniques could be
combined with the chromatographic system instead of using
ultraviolet detection. As stated in reference (17), selection of
appropriate drug separation and analytical methods is
necessary to obtain meaningful results. Moreover, the
miniaturized rotating disk apparatus does not consume
large volumes of dissolution media (61) and can, therefore,
be suited to dissolution experiments using expensive media
(both simulated media and fluids attained from animals or
humans) compared to the flow-through method called USP
Apparatus 4 (57). The advantage of having a defined
surface area of a disk instead of a powder particle size-
surface area distribution is also achieved in the novel
equipment.

CONCLUSIONS

The miniaturized rotating disk equipment, combined with
multivariate data analyses, was established to be suitable to
use in the investigation of factors affecting G for the weak
base terfenadine. It was found that S was affected by the
same variables as G. The main factor for G and S of
terfenadine in all media was pH. In addition, I and NaCl
were found to be significant factors in the acetate buffer
solution. No wetting effect of the media surfactants at the
concentrations and temperature used was distinguished,
since the surfactants were insignificant in the OPLS
evaluation (95% confidence level of the standard error).
No attention of the polymorphic forms of terfenadine was
made, since this study was focused on the evaluation of the
novel miniaturized rotating disk equipment using different
aqueous media in conjunction with chemometric analyses.
The advantages of the miniaturized apparatus can be
ascribed to fast quantification due to the integration with an
online HPLC system and the need for only one data point

to estimate the dissolution rate of a drug substance during
the experiment, by the use of an external standard curve.
Furthermore, the advantage of using a chromatographic
separation system for the the analyte of interest and other
eventual additives in the dissolution medium simplifies the
determination. The consummation of relatively low vol-
umes of media (approximately 20 ml per disk) is obviously
also preferred if fluids from animals or humans are
proposed for the experiments.
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