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ABSTRACT

The purpose of this study was to develop a robust dissolution procedure for liquid-filled, soft gelatin capsules (SGCs)
that can distinguish small but real changes in drug product formulation. SGCs were manufactured using different ratios
of fill formulations. The formulations were evaluated by performing dissolution testing on fresh capsules and capsules
that were aged at different time points and conditions. USP Apparatus 1 (basket) and 2 (paddle) at rotating speeds of 50,
75, or 100 rpm were used to evaluate the release characteristics of the formulations. The model-independent method
using difference factor (f1) and similarity factor (f2) was employed to compare dissolution profiles. Dissolution data
showed that fill material characteristics played a major role in controlling the rate of dissolution of our drug products.
The basket increased the discriminatory power of the dissolution process regardless of speed. We observed that the
paddle rotation speed may impact discrimination power but not the ability of the method to discriminate. The basket
was successful for the quality assessment and characterization of formulation changes of our drug products. Through
understanding of drug product characteristics and evaluating parameters of dissolution testing, a methodology can be
established to enable batch-to-batch evaluation.
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INTRODUCTION

F

ormulation of drugs with poor aqueous solubility
poses several challenges, since solubility dictates the
amount of drug dissolved and thus bioavailability.
Compounds with low aqueous solubility will undergo
rate-limited absorption in the gastrointestinal tract
(GIT) resulting in incomplete absorption of the drug (1).
Encapsulation of these drug products into soft gelatin
capsules (SGCs) is one of the various approaches that
have been employed to improve the biopharmaceutical
performance of poorly soluble drugs (1, 2). Recently,
SGC encapsulation has gained much interest because
the majority of new chemical entities are poorly water
soluble (3–5).
When SGCs are introduced into biological media,
normally they undergo several intermediate steps that
are crucial for product development (i.e., rupture of the
soft gelatin shell, release and dispersion of the capsulefill materials, and dissolution of the active ingredient),
as shown in Figure 1. These steps are followed by drug
*Corresponding author.
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absorption, biodistribution, and elimination leading to
a biological response, resulting in overall therapeutic
benefits (6). Dissolution testing is used throughout the
course of the product development lifecycle since it helps
B
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Figure 1. Schematic diagram showing diﬀerent stages of drug
dissolution from SGCs. (A) Initial state of the SGC, (B) swelling
of the SGC shell, (C) rupture of the SGC shell to release the ﬁll
materials, and (D) dispersion and dissolution of the drug in
the dissolution medium.

in developing and evaluating new drug formulations by
studying the rate of drug release from dosage forms,
evaluating the stability of these formulations, monitoring
drug product consistency, assessing formulation changes,
and establishing in vitro–in vivo correlation (IVIVC) (7).
SGCs can present challenges for developing a robust
dissolution testing method, particularly when filled with
hydrophobic carrier materials. The majority of methods
employed are typically designed for solid tablet dosage
forms, which disintegrate and disperse uniformly. Oily
liquid fill materials in SGCs lead to oil droplets suspended
and dispersed in the dissolution medium that eventually
may phase-separate and form layers above the aqueous
medium. The existence of oil droplets may hinder the
release of the drug or cause sampling problems leading
to high variability in measured drug release. Differences
in release patterns can also be caused by variability of
the dispersion of the fill material in dissolution media and
locations of the test capsule or sampling probe. Likewise,
the behavior of emulsified or solubilized formulations
during dissolution testing can present significant
problems for monitoring of the release profile.
From the discussion above, it can be seen that it is
necessary to develop a dissolution strategy specific to
SGCs and in particular, to develop a method that has
the capability to detect changes in the drug product
formulation and potential performance. Demonstrating
the discriminatory power of the dissolution method
is both challenging and important, particularly in
monitoring the active pharmaceutical ingredient (API)
or formulation parameters where subtle changes may
affect biopharmaceutical product performance. The
discriminatory power of the dissolution method is the
method’s ability to detect changes in the drug product (8,
9).
The model compound that was used in this study is
a poorly soluble drug, loratadine. It is a derivative
of azatadine and a second-generation histamine H1
receptor antagonist used in the treatment of allergic
rhinitis and urticaria. Unlike most classical antihistamines,
it lacks central nervous system depressing effects such
as drowsiness (10). Loratadine is a Biopharmaceutics
Classiﬁcation System (BCS) Class II drug, with dissolutionor solubility-limited absorption (11). It is a weak base, with
a pKa value at 25 °C reported to be 4.85–6.00 (10–12). The
pH-dependent solubility of loratadine has been described
at different pH ranges by Frizon et al. (13) and Khan et al.
(11) and was 484.27 µg/mL, 4.32 µg/mL, and 3.16 µg/mL
at pH 2 0.1 N HCl, pH 6.8 phosphate buffer, and pH 12.5
tris(hydroxymethyl)aminomethane buffer, respectively.

The objective of this study was to develop a dissolution
procedure that is robust and able to distinguish between
SGCs that contain different fill formulations. The data
obtained should be able to reflect the product change but
not method variation.

MATERIALS AND METHODS
Materials

Loratadine SGCs and loratadine reference standard were
obtained from Accucaps Industries Limited (Windsor,
Canada). Pepsin from porcine gastric mucosa was
purchased from Sigma–Aldrich (St. Louis, MO, USA). PVDF
(polyvinylidene fluoride) membrane syringe filters (0.2µm pore size, 25-mm diameter) were purchased from GE
Healthcare Ltd (Buckinghamshire, UK). Sodium phosphate
dibasic, sodium phosphate monobasic monohydrate,
sodium lauryl sulfate (SDS), hydrochloric acid,
trifluoroacetic acid, HPLC grade acetonitrile, methanol,
and water were purchased from Sigma–Aldrich (St. Louis,
MO, USA).
Preparation of SGCs

All SGCs were prepared at Accucaps Industries Limited
(Windsor, Canada). Different ratios of medium-chain
monoglycerides (MCM), medium-chain triglycerides
(MCT), surfactants, solvents, hydrophilic carriers, active
ingredient, and dispersant were thoroughly mixed
stepwise until a homogenous mixture was formed.
The solubilizers and the carrier materials were heated
to temperatures between 55 and 65 °C. Loratadine
was then added while mixing continuously for 30 min.
This was followed by the addition of surfactant, and
finally the solvent and the dispersants were added
while continuously mixing for an additional 30 min. The
solutions were cooled by circulating cold water through
the jacketed tank until they reached 32 °C. The solutions
were then blanketed with nitrogen then encapsulated
using a soft gelatin encapsulation filling machine followed
by air drying until the capsules reached the hardness of not
less than 8.5 N (the ideal hardness is between 8.5 and 10
N; SGCs with hardness greater than 10 N would be brittle).
All other parameters, such as weight uniformity, content
uniformity, and residual water content were controlled at
this stage. The composition of each formulation is shown
in Table 1. The shell composition was consistent across
the different fill formulations. Some samples were kept
at 25 °C (long-term stability) while others at accelerated
conditions (i.e., 40 °C/75% RH) for six months.
Dissolution Test Conditions

Dissolution testing was evaluated using Vision Classic 6
Dissolution Testers (Hanson Co., Chatsworth, CA, USA).
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Table 1. Composition of Formulations Used in the Dissolution Study

Fill material

Form. 1

Form. 2

Form. 3

% (w/w)

% (w/w)

% (w/w)

Medium chain triglycerides (MCT)

41.18

20.62

0

Mono- and diglycerides (MCM)

41.18

61.75

82.38

API USP

6.25

6.25

6.25

Polysorbate 80 NF/EP

3.125

3.125

3.125

2

2

2

Povidone K12, PF USP

6.25

6.25

6.25

Total percentage

100

100

100

50:50

75:25

100:0

Purified water, NF

Ratio of MCM to MCT

The influence of rotation speed, dissolution medium,
and type of dissolution apparatus was evaluated. USP
Apparatus 1 (basket) and 2 (paddle) were used at rotation
speeds of 50, 75, or 100 rpm. USP baskets (40-mesh,
316 SS) were used for USP Apparatus 1. The volume of
the dissolution medium was 900 mL in each dissolution
vessel (0.1 N HCl in purified water); 900 mL is a standard
volume commonly used in dissolution testing and fulfilled
the sink conditions of the experiments. The medium
was deaerated by purging with helium for 5 min and
then maintained at 37 ± 0.5 °C during the dissolution
process. Dissolution samples were collected manually
at specified time intervals (i.e., 10, 15, 20, 30, 45, and
60 min), immediately filtered through 0.2-µm PVDF
membrane filters into HPLC vials, then analyzed using
a validated HPLC method. Six SGCs were evaluated for
each drug product tested for each condition. The amount
of loratadine in the test samples was calculated as a
percentage dissolved from the measured peak areas of
the test samples compared with the peak areas of the
standard loratadine using the following equation:

65:35 A/B for 2 min. At these conditions, the retention
time of loratadine was approximately 4.1 min. The sample
run was always preceded and ended by a set of loratadine
standards. After every 10 samples, one of the standard
solutions was injected to ensure that the instrument did
not drift during the run.
Dissolution Data Evaluation

A plot of the dissolution profile for each run was compared
to determine the most discriminating dissolution
conditions to be used for further experiments. A modelindependent approach and Student’s t-test were used
to evaluate the dissolution profiles of the formulations.
The model-independent approach (14) includes the
difference factor (f1) and the similarity factor (f2). The
f1 factor measures the percentage error between two
curves over all time points:

n
  n 
f1  
  Rt  Tt    Rt    100
 t 1  
t 1
where n is the number of time points and Rt and Tt are the
percentages of the reference and test product dissolved,
respectively, at each time point. The percentage error
is zero when the test and drug reference profiles
are identical and increases proportionally with the
dissimilarity between the two dissolution profiles. The
similarity factor (f2) is a logarithmic transformation of
the sum-squared error of differences of drug percentage
dissolved between the test and the reference products
over all time points:
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RESULTS AND DISCUSSION
Dissolution Method Development and Validation

HPLC Analysis

Dissolution samples were analyzed using a validated HPLC
method on a Waters Alliance e2695 HPLC system (YMCPack Pro C18 RS column; 80Å, 150 × 4.6 mm, 3 μm) with a
Waters 2489 UV–vis detector. UV signals were monitored
at 272 nm, and peaks were integrated using Empower
Software. The column temperature was set at 50 °C with
an injection volume of 50 µL. Mobile phase A consisted of
0.1% TFA in water, and mobile phase B was acetonitrile.
A 10-min gradient method was utilized, which went from
65:35 A/B to 2:98 A/B in 8 min and then equilibrated at
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Before starting the dissolution studies, we first validated
the analytical (HPLC) method. The optimized method was
linear (r2 = 0.9999), accurate (RSD = 0.6%), and precise
(RSD between 1.7 and 1.9% for control and stressed
samples, respectively), thus it was suitable for detection
and quantification of loratadine.
Dissolution Studies

To develop a successfully robust dissolution test method
for SGCs, a good understanding of the dissolution of the
drug in different media must be established. To establish
a suitable medium, several different dissolution media
should be evaluated to identify the one that achieves
appropriate sink conditions. The first step in these

The data obtained show that 0.1 M phosphate buffer pH
6.2 and 8.2 failed to dissolve the API because no loratadine
was detected in the dissolution medium. This shows that
the solubility of the drug in the dissolution medium plays
a major role in controlling the release properties of API
from SGCs. This is not surprising because loratadine is a
weak base with a pKa of 5.25, and its aqueous solubility
decreases with increasing pH (19). This finding ruled out
both of the phosphate buffers as appropriate dissolution
media for loratadine SGCs drug products. The next step in
this set of experiments was to evaluate the dissolution of
the drug product in 0.1 N HCl and 0.1% SLS in 0.1 N HCl at
50 and 100 rpm using the paddle method. The dissolution
profiles in both of these media at 100 rpm are similar.
Both experienced a very small spike in the profile near the
beginning of the run (the 5- and 10-min points), followed
by smooth curves near the 100% level until the end of the
dissolution run. Variations in the dissolution profiles were
common at lower time points in contrast to the end of the
curve, where the profiles were smooth. Higher rotation
speeds caused a burst drug release reaching 100% within
5 to 10 min, and this potentially masks the differences
between the batches. Similar observations have been

reported (20). The spikes in the dissolution profiles were
present regardless of which of the two media was used
at the lower speed. However, the dissolution media
containing SLS showed low drug content release, and the
peaks of the drug were distorted. A similar observation
of a decrease in the dissolution of gelatin capsules with
sodium lauryl sulfate at lower pH has been reported (21).
Peak distortion with no improvement in dissolution was
also observed for the dissolution of SGCs using 0.5% SLS
in 0.1 N HCl. As a result, the dissolution medium that was
selected for future experiments was 0.1 N HCl in purified
water.

120
100

% released

experiments was to select a dissolution medium suitable
for dissolution of drug product. The FDA guidance on
dissolution testing (14) recommends comparing the
dissolution profiles of such drug products in several
dissolution media in the pH range of 1–6.8. The initial
dissolution tests were carried out under the following
conditions: 0.1 N HCl, 0.1 M pH 6.2 phosphate buffer, and
0.1 M pH 8.2 phosphate buffer. Sometimes the dissolution
of poorly soluble drugs requires dissolution media that
are different from those normally used for water-soluble
drugs. One technique that is useful in the dissolution
of such drugs is the incorporation of a small amount of
surfactant in the dissolution medium (15, 16). The use
of surfactants in dissolution systems may be considered
as physiologically meaningful because of the presence
of natural surfactants such as bile salts and bile acids in
the gastrointestinal tract (17). The ability of surfactants
to accelerate the in vitro dissolution of poorly soluble
drugs has been attributed mainly to increases in wetting
and the micellar solubilization process (18). Based on
these considerations, the influence of surfactant on the
dissolution properties of the drug products was evaluated
by adding sodium lauryl sulfate to the dissolution medium
(i.e., 0.1% SLS and 0.5%SLS in 0.1 N HCl). The preliminary
solubility data showed that loratadine is more soluble in
SLS than in polysorbate 80; hence, SLS was only used in
the preliminary dissolution studies. This preliminary work
was done using a paddle, stirring at 50 and 100 rpm.
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Figure 2. Dissolution proﬁles of loratadine SGCs using the basket
and paddle methods, 0.1 N HCl in puriﬁed water as dissolution
medium: ( ) 100 rpm, paddle; ( ) 50 rpm, paddle; ( ) 100 rpm,
basket; and ( ) 50 rpm, basket. Each data point represents the
average ± standard deviation (n = 6).

Selection of the correct dissolution apparatus is another
critical step for SGC evaluation because mixing efficiency
of fill materials with the dissolution medium is greatly
influenced by the agitation hydrodynamics, especially
by variables such as rotation speed and flow rate (22).
The paddle method is commonly used for evaluating
dissolution properties of SGCs. One major problem with
use of the paddle is that SGCs, which can have a density
less than that of water, can float to the surface. In this
study, the capsules remained submerged (i.e., density
greater than water), and sinkers were not required. The
cumulative percentage of loratadine released using this
method is presented in Figure 2. The release was evaluated
using 0.1 N HCl in purified water at rotation speeds of 50
and 100 rpm. The data obtained using the paddle at 100
rpm show 100% burst release of the drug within 15 min.
On the other hand, a gradual increase in drug release
that was greater than 40% after 10 min was observed
at a speed of 50 rpm. Large variations in loratadine
release were observed using this method, particularly
NOVEMBER 2016
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To find a method that is more discriminating and less
variable, the same drug products were evaluated using
the basket. This method has the advantage of enclosing
SGCs within a mesh basket, preventing them from
floating in the medium. However, the soft gelatin shell
may disintegrate into a soft and sticky mass that can clog
the basket mesh, generating highly variable results. If
the fill material is hydrophobic, it may not be sufficiently
dispersed into droplets that are fine enough to pass
through the basket mesh, resulting in a low percentage
release. For example, Pillay et al. (23) used a rotating
basket to conduct dissolution studies of lipid-filled
SGCs, where most of the viscous oily vehicle remained
entrapped within the basket after 6 h of dissolution.
The basket showed a gradual release of the drug even
at a 100-rpm stirring speed (Figure 2). The cumulative
percentage drug released using the basket at 100 rpm
was generally lower than those collected using the paddle
method at 50 rpm. Additionally, the basket showed less
variation at lower time points and generally, this method
was more discriminating compared with the paddle
method. Despite the potential for the basket to interfere
with dispersion of the oil droplets (described above), in
this case, the basket may aid in dissipating the oil droplets
more uniformly, minimizing the variability observed using
the paddle method. Hence, the slower profile afforded
by the basket reduced variations, so in this case, there
was a better view of what was occurring throughout
the dissolution process with less background noise.
The influence of rotation speed on the dissolution of
loratadine SGCs using the basket was evaluated in greater
detail (Figure 3). The analysis of variance shows significant
differences among the results obtained at 50, 75, and
100 rpm (p < 0.05), with the cumulative percentage drug
release increasing as a function of rotation speed.
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at lower time points. Based on these results, the paddle
is not the best method of discrimination because at 100
rpm, drug release reached 100% within a few minutes
and no calculations could be made to differentiate the
dissolution profiles, while lower dissolution speeds
resulted in data with variable dissolution profiles. The
variations at the lower time points were attributed to
the lipophilic materials forming oil globules that could be
easily collected during sampling. This resulted from the
oil-fill materials being released from the capsule but not
fully dissipated in the medium. These oil droplets can
be sampled unintentionally when withdrawing samples
from the dissolution vessels. The oil globules have high
drug concentration, especially at the lower time points,
resulting in the large variability observed.
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Figure 3. Dissolution proﬁles of loratadine SGCs using the basket,
0.1 N HCl in puriﬁed water as dissolution medium, and diﬀerent
rotation speeds: ( ) 100 rpm; ( ) 75 rpm; and ( ) 50 rpm. Each
data point represents the average ± standard deviation (n = 6).

Since the basket showed the best results, further
experiments were done using this method. Developing
a discriminating dissolution test requires special
considerations and knowledge of SGC fill material
properties and factors influencing them. The SGC
dissolution involves three stages including rupture of
the shell, release and dispersion of the fill material, and
dissolution of the active ingredient(s) in the dissolution
medium. The most common approach to assess the
discriminatory ability of the method is to test formulations
with different forms, physical properties, drug product
composition, and manufacturing conditions or stability
conditions (8, 14). Apart from the capsule shells, the
other main factor affecting the dissolution of SGCs is the
composition of the fill materials. Types of fill materials
may include lipophilic liquids or oils, hydrophilic liquids,
self-emulsifying oils, microemulsions, nanoemulsions,
and suspensions. Therefore, it is very important to have
a dissolution method that is able to reflect the product
change but is not susceptible to method variations.
In the present study, the dissolution profiles of new
formulations were evaluated by varying the ratios of the
fill materials. Formulations with high ratios of mediumchain triglycerides had higher dissolution rates than
those with high ratios of medium-chain monoglycerides
(Figure 4). Typical acceptance criteria for the amount of
drug dissolved should be not less than 85% in 60 min for
fast-dissolving drug products or less for a routine quality
control test for batch-to-batch uniformity (14). In the
present study, the dissolution method was discriminatory,
and the formulations released greater that 85% of API
within 30 min (Figure 4), hence the acceptance criterion
was met. The data collected using the basket demonstrate
that this method is more discriminating and dissolution

Table 2. Comparison of Dissolution Profiles of New Drug Products
with Reference Drug Product (RDP) Using Difference Factor (f1) and
Similarity Factor (f2)
Drug product

MCM/MCT ratio

% released at 20 min

f1

f2

Form. # 1

50:50

104.8 ± 2.3

134

10

Form. # 2

75:25

92.8 ± 2.8

91

18

Form. # 3

100:0

61.0 ± 14.1

53

30

RDP

-

50.1± 5.7

-

-

Stability Studies

To evaluate the effect of storage conditions on the
dissolution properties of the drug products under
investigation, the dissolution behavior of stressed and
stored capsules was studied. Significant changes in the
drug dissolution characteristics observed over longterm storage of the dosage form indicate that functional
changes in the drug product that may compromise in vivo
performance are occurring. Figure 5 shows representative
dissolution profiles of loratadine formulations stored at
25 and 40 °C for 6 months. The data show that the drug
released from SGCs stored under accelerated conditions
was less than 30% after 30 min. On the other hand, drug
products that were stored at 25 °C maintained their
release properties with 80–100% of loratadine being
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Figure 4. Dissolution proﬁles of loratadine drug products formulated
using diﬀerent concentrations of the ﬁll materials using the basket
at 75 rpm in 0.1 N HCl puriﬁed water: ( ) Formulation 1;
( ) Formulation 2; and ( ) Formulation 3. Each data point
represents the average ± standard deviation (n = 6).
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profiles correlate very well with the fill composition of the
drug product. In vitro dissolution profiles are commonly
used to compare the in vitro release of two drug
products or formulations. In this respect, the dissolution
profiles of the formulations were compared using the
similarity factor (f2) and difference factor (f1) (14, 24). Two
dissolution profiles are considered to be similar when the
f2 value is greater than 50 or when the mean percentage
difference between two curves has an f1 less than 15 (24).
Data presented in Table 2 show that f2 values of three
formulations are less than 50, indicating that the release
characteristics of these formulations are not similar. On
the other hand, the difference factor (f1) calculated from
the percentage difference between the two dissolution
profiles at each time point shows values greater than 50.
Drug products that are similar have difference factors less
than 15, hence these findings support the results from
similarity factor calculations that the dissolution profiles
of our drug products are not similar. These data show
that the dissolution properties of the drug products were
influenced by the fill-material characteristics, whereby
formulations with more MCT had higher dissolution
rates than those with 100% MCM. Hence, fill-material
characteristics play a major role in controlling the
dissolution rate of SGCs and hence dissolution media
selection (Figure 4 and Table 2).
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Figure 5. Dissolution proﬁles of SGCs stored at long-term storage
conditions compared with those stored at accelerated conditions:
( ) long-term storage conditions (25 °C), ( ) accelerated conditions
(40 °C/75% RH) without enzyme, and ( ) accelerated conditions
(40 °C/75% RH) with enzyme. Each data point represents the
average ± standard deviation (n = 6).

released after 30 min. The reduction in dissolution rate
for capsules stored at the accelerated conditions suggests
that there is a change in the physical structure of the
SGCs. Interestingly, visual observation did not show any
evidence of clogging or pellicle formation for capsules
stored under the accelerated conditions. However, the
SGCs possibly absorbed moisture, and this altered the
shell integrity at higher temperature, thereby impacting
the overall integrity of the capsule shell.
Several reports have hypothesized that the reduced
dissolution of active ingredients from gelatin-based
capsules results from cross-linking of the gelatin. Chafetz
et al. (25) reported that a considerable decrease in the
dissolution rate of the drug gemifibrozil was observed
from SGC capsule formulations that were stored at 37
NOVEMBER 2016
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°C and 45 °C/80% RH for up to a 3-month period (25).
Their data show that capsules containing Polysorbate
80 showed film formation after 1 month at 37 °C/80%
RH, and the dissolution was lower after storage at these
conditions. The decrease in capsule dissolution was due
to formaldehyde formation from Polysorbate 80 autooxidation (25). Likewise, in another study (26), nifedipine
SGCs failed the dissolution test using the paddle as a
result of pellicle formation upon storage for 208 days
at 25 °C/60% RH and 40 °C/75% RH. However, despite
the low in vitro release properties, several studies have
shown that gelatin capsules with low dissolution rates
are bioequivalent to those with good dissolution profiles
(27). Therefore, poor in vitro dissolution properties during
storage may not reflect poor performance in vivo. It has
also been shown that gelatin capsules tested in dissolution
media containing enzymes may not exhibit the slow
dissolution observed for drug products stored under
accelerated conditions (28, 29). Pepsin and pancreatin are
present in the gastrointestinal tract and are recommended
to be included in the dissolution media as per FDA
guidance on dissolution testing (14), especially when soft
and hard gelatin capsules show a decrease in dissolution
rate over time without enzymes. Digestive enzymes play
a key role in disrupting gelatin cross-linking, promoting
rupture of the cross-linked gelatin shell, and enhancing
the dissolution rate of the drug. Pepsin can act suitably
in the pH range between 1 and 5 (30), while pancreatin
(containing a mixture of enzymes including trypsin,
amylase, lipase, and protease) is functional between pH 6
and 8. To assess the effect of digestive enzymes on the
dissolution properties of the drug products, the effect of
pepsin on the dissolution properties of the accelerated
stored SGCs was evaluated. Figure 5 clearly shows the
enhancement of loratadine release using pepsin in the
release medium. However, the release of drug was slightly
lower compared with the original dissolution profile. The
dissolution method developed was still discriminatory for
the aged drug products, and the influence of GIT enzymes
on the dissolution properties of these drug products was
observed.

CONCLUSIONS

12

Validation results demonstrate that the dissolution
method described in this work is accurate, precise, linear,
robust, and specific. Dissolution rates obtained using
the paddle method were faster (and highly variable at
lower time points) than those obtained using the basket,
which is attributed the higher agitation speed of the
paddle method, resulting in burst release of the drug
from the SGCs. On the other hand, the data collected
using the basket demonstrate that this method is more
NOVEMBER 2016

discriminating and showed gradual release of the drug with
less variation. The dissolution profiles correlate very well
with the fill composition of the drug product. In general,
we can conclude that the fill material characteristics
play a major role in controlling the rate of dissolution
for BCS Class II drug products. The basket increased the
discriminatory power of the method regardless of speed;
however, speed may impact discrimination power but
not the ability to discriminate. Through understanding
of product characteristics and evaluating parameters of
dissolution testing, a methodology can be established to
enable batch-to-batch evaluation. The dissolution method
presented here can be used as a quality control test for
lotatadine drug product.
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