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Abstract

Drugrelease characteristics of freeze-dried wafersand solvent-cast films prepared from sodium carboxymethylcellulose
have been investigated and compared. In vitro drug dissolution studies were performed using an exchange cell
and drug release was measured by UV spectroscopy at 272nm using distilled water. The dissolution profiles of
hydrochlorothiazide from the wafers and films were compared by determining the rates of drug release, estimated
from the % release versus time profiles and calculating their difference (f,) and similarity (f) factors. The effects of drug
loading, polymer content and amount of glycerol (GLY) (films) on the drug release characteristics of both formulations
were investigated. Both the wafers and films showed sustained type release profiles that were best explained by
the Korsmeyer-Peppas equation. Changes in the concentration of drug and GLY (films) did not significantly alter
the release profiles whilst increasing polymer content significantly decreased the rate of drug release from both
formulations. The rate of release was faster from the wafers than the corresponding films which could be attributed to
differences in the physical microstructure. The results show the potential of employing both formulations in various

mucosal drug delivery applications.
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Introduction

Drug dissolution studies have become a standard means
of evaluating the performance of different solid dosage
forms, the most common being tablets and capsules.
Factors affecting the release of drugs from polymer
matrix systems include drug solubility, drug concentra-
tion and particle size'. For drug release by a purely dif-
fusional mechanism, the drug first dissolves and then
diffuses through the swollen gel layer into the dissolu-
tion medium? In swellable-erodible systems, release
characteristics depend on other factors apart from drug
dissolution and diffusion (that is usually the rate-deter-
mining step). For an erosion-controlled mechanism, the

diffusional path length is small and dissolution of the
matrix is the rate-limiting step for drug release®?°. This
scenario is most likely to occur for drugs of low aqueous
solubility, at high loadings or for situations in which the
matrix rapidly dissolves®. A drug with low solubility is
more likely to exhibit drug release due to erosion because
solid drug particles may exist in the hydrated layer near
the eroding front™®.

Freeze-dried wafers are relatively novel formula-
tions (compared to films) used for various applications
including fast dissolving oral formulations®, wound heal-
ing drug delivery'®!" and nasal drug delivery'®'®. They
are produced by freeze-drying aqueous gels of various
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hydrophilic polymers, resulting in a highly porous poly-
mer network which readily hydrates upon contact with
dissolution medium. Solvent-cast films on the other
hand have been used over a longer period of time, but
have gained renewed interest in recent years owing to
their unique properties such as bioadhesion and porta-
bility. Films have also been used as wound dressings",
for buccal mucosal delivery' and as fast dissolving oral
strips'®. In more advanced applications, films have been
proposed for delivering proteins via buccal mucosa'.
The use of polymers for controlled delivery of a model
soluble drug (paracetamol) from freeze-dried wafers
and solvent-cast films has been discussed in a previous
article's.

This paper investigates the dissolution and release of
hydrochlorothiazide (HCT) as a model insoluble drug
from freeze-dried wafers and solvent-cast films. The
effect of drug loading, polymer content and glycerol
(GLY) content (films) on the release profiles of HCT from
sodium carboxymethylcellulose (CMC) wafers and films
was investigated. In addition, the release rates of drug
from both wafers and films have been calculated and
compared.

Materials and methods

Materials

Sodium CMC (Blanose 7H4XF Food Grade) was obtained
from Hercules, CA. Sodium hydroxide, standard phos-
phate buffers (pH 4, 7, 10) GLY and HCT, were all pur-
chased from Sigma (Gillingham, UK); HCT is a diazide
used as a diuretic in the management of mild to moder-
ate hypertension and usually administered with other
drugs. It is a white crystalline powder that is practically
insoluble in water (1.10mg/mL) and classed as a low
solubility and low permeability drug according to the
Biopharmaceutics Classification System, BCS'**°.

Standard calibration and pH-solubility curves

Stock solutions of HCT (0.5mg/mL) in distilled water
and 0.1 M sodium hydroxide were prepared in duplicate.
Different volumes of each stock solution were diluted to
100 mL to yield seven calibration solutions ranging from
0.5 to 2.50mg/100mL. The A for HCT was determined
by scanning the most concentrated of the calibration
solutions between 200 and 400nm. The absorbencies
of these solutions were determined at 272nm (water)
and 274 nm (0.1 M sodium hydroxide) using 1 cm quartz
cuvettes with a Helios Alpha Thermospectronic UVA
093227 UV spectrophotometer (Helios Alpha, England,
UK). The standard curve was obtained by plotting the
concentration of the solutions against absorbance.

The solubilities of HCT were determined at different
pH (2, 4, 6, 8 and10) using buffer solutions at 37°C and
from the pH-solubility profile a suitable pH (dissolution
medium) was chosen for drug dissolution studies. Excess
of HCT (110 mg for pH 2-6, 170 mg for pH 8-10) was con-
tinuously shaken in 50 mL of the appropriate buffer using

a shaking incubator set to 37°C for 48h. Five milliliter
of supernatant was sampled from each mixture, filtered
into 250 mL volumetric flasks and the volume made up to
250 mL with the appropriate buffer (to prevent possible
precipitation or further dissolution of HCT). Five mil-
liliter of the resulting solutions were again diluted with
0.1M sodium hydroxide to fall within the calibration
range and their absorbances measured at 274 nm, using
0.1 M sodium hydroxide as reference solution. The con-
centrations were computed from the standard equation
for HCT dissolved in 0.1 M sodium hydroxide and subse-
quently the solubilities at the above pH values.

Preparation of wafers and films

Aqueous gels of CMC (0.5-3%, w/w) were initially pre-
pared by dispersing the required amount (g) of polymer
in the vortex of a vigorously stirred suspension of HCT
(90°C). For plasticised gels, the required amount of GLY
was first dissolved in water before HCT and polymer
were added. Five gram of gel was poured into the wells
of polystyrene culture (six multi-well) plates (diameter
34.8mm) for each formulation. The freeze-dried wafers
were prepared by freeze-drying gels contained in the six
multi-well plates using a VirTis Advantage Freeze-Drier
(VirTis Company Inc., Gardiner, NY) over a 25h period
(from 25°C t0-60°C and then back to 25°C). The solvent-
cast films were prepared by drying the gels in desiccators
(48-72h at a relative humidity of 6% and temperature
of 45°C). Three distinct formulations were prepared to
investigate the effects of (a) HCT (b) CMC and (c) GLY
(films) concentration on the drug dissolution and release
characteristics of the wafers and films (Table 1). The
wafers and unplasticised films for determining the effect
of drug concentration each contained 100mg of CMC
and 0.25-2.5mg of HCT (~0.25-2.44% w/w of the total
dry weight).

In vitro drug release studies

The in vitro dissolution and release properties of HCT
in wafers and films were investigated using a diffusion
cell (manufactured in house by Strathclyde university
workshop) containing 125 mL of distilled water at 37°C'®.
The diffusion cell is based on the design of Cornaz Gudet
et al’! and consists of donor and receiver compartments
with sampling ports. The inner diameter (35 mm) of the
donor compartment is such as to allow the wafers and
films to fit readily. It also has a small platform all round
the inner circumference on which the wire mesh sits. The
whole wafer (diameter 34.8 mm, thickness ~4 mm) or film
(diameter 34.8mm, thickness <1 mm) as prepared was
placed on the wire mesh at the bottom of the donor com-
partment of the diffusion cell such that the underside of
the formulation was just wet by the dissolution medium
present in the receiver compartment. At given intervals
(10-min intervals till 90 min, 30-min intervals till 240 min
and every hour till 420min), 5mL of solution was sam-
pled from the receiver compartment and replaced with
fresh distilled water also maintained at 37°C to maintain
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Table 1. Composition of the wafers and films for investigating effect of HCT, CMC and GLY (films) concentration on drug release
characteristics. Formulations labelled as (Ref) were those selected as references for comparing the dissolution curves of the different

formulations (cf. Table 6).

(a) Formulations (prepared from 2% w/w CMC solutions) containing increasing amounts of HCT. (NB: The films contained no glycerol).

Content of HCT of total dry Weight of HCT per wafer Weight of CMC per wafer

weight (% w/w) and film (mg) and film (mg) Weight of glycerol per film (mg)
0.25 0.25 100 —

0.50 0.50 100 —

0.99 (Ref) 1.00 100 —

1.47 1.50 100 —

1.96 2.00 100 —

2.44 2.50 100

(b) Formulations (wafers and films) containing increasing amounts of CMC but fixed contents of HCT and glycerol. (NB: The films

contained glycerol).

CMC content of solution Weight of HCT per wafer Weight of CMC per wafer Weight of glycerol
used (% w/w) and film (mg) and film (mg) per film (mg)
0.5 1.0 25 100

1.0 1.0 50 100

1.5 1.0 75 100

2.0 (Ref) 1.0 100 100

2.5 1.0 125 100

3.0 1.0 150 100

(c) Films prepared from 2% w/w CMC solutions containing increasing amounts of glycerol but fixed content of HCT.

Ratio of GLY:CMC (by Weight of HCT Weight of CMC Weight of glycerol
weight) per film (mg) per film (mg) per film (mg)
0:1 (Ref) 1.0 100 0

1:1 1.0 100 100

3:2 1.0 100 150

2:1 1.0 100 200

constant volume. Where necessary, the sampled solution
was diluted with distilled water to fall within the range
of the UV standard calibration curve. Experiments were
carried out in six replicates for each formulation. The
drug released was measured by UV spectroscopy at a
wavelength of 272nm. The percent cumulative release
was calculated and plotted against time, taking into con-
sideration the 5mL of solution which was sampled and
replaced with fresh distilled water. Water was chosen as
the dissolution medium based on initial pH-solubility
measurements (see pH solubility of HCT section)

Drug release kinetics

The kinetics of HCT release from the wafers and films
was determined by finding the best fit of the dissolution
data (% release against time) to four kinetic models i.e.
Korsmeyer-Peppas, Higuchi, zero order and first order
equations. The effect of formulation variables (drug
loading, CMC content and GLY (films) content), on the
release kinetics of HCT were also investigated.

Comparison of release profiles

Dissolution profiles for the various formulations and
variables under investigation were compared using the
modified Moore and Flanner? equations (1 and 2) by
calculating the difference (f,) and similarity (f,) factors.
Reference formulations used in calculating the difference
(f,) and similarity (f,) are highlighted in Table 1. Sampling
time which corresponds to the amount of drug dissolved

© 2012 Informa Healthcare USA, Inc.

in that time period (e.g. Z,, . ) was also used to character-
ise and compare drug release profiles.

Sk, -1
e

fi=r———x100 (1)
2R
j=1
n —0.5
f, =50xlog (1+(1/n)2|Rj—Tj|ZJ 100 (2)
j=1
Results

Calibration curve and pH solubility of HCT

Linear calibration graphs were obtained for HCT in both
distilled water (y=650.38x; R*=0.9998) and 0.1 M sodium
hydroxide (y=516.24x; R*=0.9996). Because the drug was
dissolved in buffers at different pH values, final solutions
for solubility measurements were prepared with 0.1M
sodium hydroxide to ensure that all the solutions were
at the same pH to avoid possibility of precipitation dur-
ing UV measurements. This was the reason for plotting
the calibration curve for HCT in 0.1 M sodium hydroxide.
The solubility of HCT remained constant at 1.10mg/mL
between pH 2-6 and then increased sharply to 2.39mg/
mL atpH 10 (Figure 1). Therefore freshly prepared distilled
water (pH 5-6) was chosen as the dissolution medium and
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a wavelength of 272 nm used for all subsequent UV absor-
bance measurements during drug dissolution studies.

Release of HCT from wafers

The percentage cumulative release profiles of HCT from
CMC wafers at different levels of drug concentration
are shown in Figure 2A. Wafers containing 0.99% w/w
of HCT appeared to produce the fastest release rate,
releasing 50% of the initial amount of drug present by
50min while those containing 0.25% w/w HCT showed
the slowest release profile with z_, of ~88 min (Table 2).
The change in drug dissolution profiles from wafers con-
taining increasing concentration of polymer is shown in
Figure 2B. The release rates of HCT from these wafers,
obtained from the linear portions (first 60% of release)
of the dissolution curves are summarised in Table 3. The
first 60% of release was chosen for estimating the release
rates as most of the dissolution curves were generally lin-
ear within the 0-60% range.

Release of HCT from films

Figure 3A shows the dissolution profiles of CMC films
containing different amounts of HCT. Films containing
1.96% w/w of HCT released the drug fastest, while those
containing 0.25% w/w HCT released the drug slowest.
The release profiles of plasticised films containing fixed
amounts of GLY and HCT but varying amounts of CMC
are shown in Figure 3B. The time to 50% release (%, )
from both films and wafers showing the effect of HCT
and polymer content are summarised in Tables 2 and 3.
Figure 4 shows the drug dissolution profiles from CMC
films prepared from 2% w/w solutions containing 0.99%
w/w of HCT and varying amounts of GLY. There was
no significant change in release profiles and rates with
increasing GLY content.

Kinetic mechanism and comparison of release profiles

Fitting of experimental drug dissolution data to four
kinetic models (zero order, first order, Higuchi and Peppas
power equation) showed that the Peppas power equation

Solubility (mg/ml)
n

pH

Figure 1. pH-solubility curve for HCT dissolved in buffer solutions
(n=2).

provided the best fit to the release data. The release data
fitted to the Peppas power equation are summarised in
Tables 4 and 5. The results of fitting dissolution data to
zero order, first order and Higuchi models are not shown
in Tables 4 and 5 due to low R? values indicating non-
linear fit. The f, and f, values for the various formulations
are shown in Table 6. The data from Tables 3-5 show that
drug release was generally faster from the wafers than
their corresponding films.

(a) 100 ~
80
——0.25% wiw
2 60 - ——(0.50% w/w
- —&—0.99% wiw
7
= 40 —— 1.47% wiw
—i—1.96% wiw
20 —0—2.44% wiw
0 - T T T T 1
0 100 200 300 400 500
Time (min)
(b)
2
8 ——0.5% CMC
& —8— 1% CMC
R —h— 1.5%CMC
—8—2.0%CMC
—¥—2.5%CMC
—£—3.0%CMC

Ll Ll I T T T Ll 1

100 150 200 250 300 350 400 450

0 50

Time (min)

Figure 2. (A) Percent cumulative release profile for HCT from
CMC wafers showing the effect of increasing drug content on
the release (2% w/w solution, 37°C, n=6); (B) Effect of polymer
content on the dissolution release profiles of HCT (0.99%w/w)
from CMC wafers (n=6).

Table 2. Effect of HCT content on the time to 50% release (z,,,)

from CMC wafers and unplasticised films (2% w/w solution, 37°C,
n=6) (cf. Figures 3A and A).

Mean ¢, (min) (+SD)

Drug content (% w/w) Wafers Films

0.25 88.0 (36.3) 123.2 (38.2)
0.50 70.2 (13.3) 82.5(21.8)
0.99 74.3(17.4) 101.2 (28.3)
1.47 86.0 (22.3) 107.3 (27.1)
1.96 72.3(20.9) 103.8 (29.2)
2.44 71.5 (9.5) 105.8 (16.4)
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Discussion

The wafers and films consisted of a uniform mix of CMC
and HCT which produced matrix systems. Films for investi-
gating the effects of polymer content also contained GLY as
plasticizer which yielded more flexible films with increased
thickness, therefore rendering them easier to remove from
the casting containers without damage®. Dissolution and
drug release profiles of HCT from the wafers and films
were of the sustained release type. This was similar to those
observed for two water soluble drugs, sodium salicylate*
and paracetamol'® from similar CMC matrices.

Table 3. Effect of polymer content on the time to 50% release
(¢ .) from CMC wafers (0.99% w/w) and plasticised films (n=6)

50%:

(cf. Figures 3B and B).

Mean £_. (min) (+SD)

50%

CMC content (% w/w) Wafers Films
0.5 11.0(1.8) 11.8 (2.4)
1.0 18.0 (4.3) 20.3 (3.3)
1.5 40.0 (5.7) 45.0 (6.3)
2.0 54.3 (5.6) 55.3 (5.0)
2.5 119.3 (15.3) 125.5 (13.1)
3.0 174.7 (27.3) 183.0 (26.8)
(a) 100 7
90 4
30 4
70 4
5 60 ——0.25 w/w%
5 50 - —m—0.50% wiw
; 40 4 —&—0.99% wiw
30 4 —2— 1.47% wiw
20 4 —%—1.96% wiw
18 —8—2.44% wiw
0 50 100 150 200 250 300 350 400 450
Time (min)
(b)
2 ——0.5% CMC
3 —&— 1.0% CMC
. —&—1.5% CMC
—%—2.0% CMC

—¥—2.5% CMC
—8—3.0% CMC

0 50 100 150 200 250 300 350 400 450

Time (min)

Figure 3. (A) Effect of drug loading on dissolution profile of HCT
from CMC films (2% w/w solution n=6); (B) Effect of CMC content
on in vitro dissolution release profiles of HCT (1 mg/film) from
plasticised (100 mg GLY) CMC films (n=4) at 37°C.

© 2012 Informa Healthcare USA, Inc.
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Changes in the HCT concentration in both wafers and
films had no significant effect on the release profiles and
rates of release. This was indicated by the difference (f))
and similarity (f,) factors (Table 6) which showed that
the dissolution profiles for these formulations were all
similar. These observations indicate that factors other
than drug solubility and mass transfer (diffusion) pheno-
mena were involved in the mechanism of drug release.
The main factors suggested for this study include hydra-
tion, swelling and erosion properties of the formulations,
which depend largely on the type and amount of excipi-
ent®, the proportion and grade of polymer and polymer
hydration characteristics*. The formulations for deter-
mining the effect of HCT loading all contained the same
proportion of CMC by weight. They therefore produced
similar sustained release profiles as a result of the viscous
gel formed after initial hydration (Figures 3A and 4A). Gel
erosion also played an important role owing to the water
solubility of sodium CMC which can allow the delivery
of drug together with the dissolved polymer to the dis-
solution medium. Drug diffusion through the swollen gel
layer and its subsequent erosion are generally regarded
as the rate-limiting steps of drug release from such matri-
ces®®. Relaxation that occurs during swelling and erosion,
have been cited as the reasons for the deviations of release
profiles from the square root of time kinetics®.

However, changing dissolution profiles with varying
amounts of CMC were observed for both the wafers and
films (Figures 2B and 3B). Formulations prepared from
0.5 to 1.5% w/w CMC solutions released their content
of drug relatively faster than those prepared from 2.0 to
3.0% w/w solution. Wafers and films with low CMC con-
tent (0.5 to 1.5% w/w) hydrated and disintegrated very
rapidly during dissolution and the swelling phase lasted
for a shorter period of time. The formulations contain-
ing higher amounts of CMC on the other hand hydrated
and swelled more slowly to produce a gel, which slowly
disintegrated. These mechanically stronger gels released
drug at a controlled rate by diffusion through the gel and
subsequent dissolution of this gel resulting in sustained

100 -
90
80 -
70 1
60 -
50 -
40 1
30 -
204 &
10 1
]

—4— CMC:GLY 0:1

——CMC:GLY 1:1

—4— CMC:GLY 3:2

% Release

—*—CMC:GLY 2:1

0 50 100 150 200 250 300 350 400 450
Time (min)

Figure 4. Drug dissolution profiles of CMC films showing the
effect of GLY content on release of HCT (0.99% w/w).
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Table 4. Fitting of results of the experimental dissolution release data to the Korsemeyer-Peppas kinetic equation for CMC wafers
and films (2% w/w) containing different amounts of HCT (0.25-2.44% w/w), K values are mean release rates (% min™) of six replicate
samples, R? is the correlation coefficient (coefficient of variation), and gives an indication of linearity of the plot, n is the release
exponent.

Wafers Films

HCT content (% w/w) K, (% min™) n R? K, (% min™) n R?

0.25 2.02 0.73 0.992 1.61 0.80 0.990
0.50 2.09 0.73 0.998 0.83 1.01 0.990
0.99 1.78 0.93 0.994 1.54 1.07 0.988
1.47 1.44 0.84 0.990 1.55 0.79 0.995
1.96 1.71 0.84 0.992 1.11 0.89 0.994
2.44 1.36 0.86 0.991 0.99 0.91 0.990

Table 5. Fitting of results of the experimental dissolution release data to the Korsmeyer-Peppas kinetic equation for CMC wafers and
plasticized films (0.5-3.0% w/w of CMC) containing 0.99% w/w of HCT. K values are mean release rates (% min™) of six replicate
samples, R? is the correlation coefficient, n is the release exponent.

Polymer content Wafers Films

(% w/w) K, (% min™) n R? K, (% min™) n R?
0.5 6.40 0.82 0.990 5.01 0.94 0.995
1.0 4.99 0.93 0.992 2.03 1.00 0.998
1.5 4.24 0.67 0.994 1.17 1.10 0.994
2.0 1.91 0.93 0.994 0.86 1.04 0.994
2.5 1.76 0.70 0.995 0.71 0.85 0.994
3.0 0.89 0.78 0.992 0.27 1.04 0.980

Table 6. Similarity and difference factors for dissolution profiles of CMC wafers and films for determining the effect of drug loading and
CMC content (% w/w) as well as glycerol content of films (GLY:CMC ratio by weight) on dissolution profiles. These were relative to the
reference formulations highlighted as ‘Ref’

Similarity factor (f,) Difference factor (f,)

Components Variable (% w/w) Wafers Film Wafers Film
HCT content 0.25 20.6 23.7 41.6 41.4
0.50 11.6 9.6 52.6 60.6

0.99 Ref Ref Ref Ref

1.47 6.1 8.7 65.8 61.7

1.96 11.9 14.6 52.6 52.6

2.44 13.7 1.7 50.1 90.7

CMC content 0.5 75.7 161.6 20.4 15.8
1.0 49.6 82.1 26.8 275

1.5 16.8 41.9 50.8 39.1

2.0 Ref Ref Ref Ref

2.5 27.3 20.0 34.1 43.4

3.0 42.2 38.3 26.6 30.1

Glycerol content (GLY:CMC) 0:1 — Ref — Ref
1:1 — 6.7 — 68.0

3:2 — 4.4 — 74.7

2:1 — 5.3 — 71.9

release profiles. It is also important to note that the total differences between the physical properties of the wafers
weight of the formulations increased with increasing and films, which affect their initial rate of hydration and
polymer concentration (Table 1B). The wafers and films swelling. These differences in physical microstructure
containing high polymer concentrations will therefore be between the wafers and films, from scanning electron
denser, with reduced surface area which explains their micrographs have been reported previously®. The wafers
slower rate of hydration. which were porous in nature, allowed a faster rate of
Therelease of HCT was generally faster from the wafers water ingress and therefore faster polymer hydration rate
than from the corresponding films. This was particularly than the dense and continuous films?. Therefore the rate
true at the initial 60% of release (Tables 4 and 5). These of swelling and subsequent dissolution and diffusion of
differences in release rate could be attributed to the HCT from the resulting gel was higher for the wafers than
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the films. This was especially true during the initial stages
of drug release. Another possibility for increased disso-
lution rate in wafers compared to the films could be the
formation of amorphous HCT induced by freeze-drying.
There were no DSC (differential scanning calorimetry)
and XRD (x-ray diffraction) experiments to prove this
hypothesis, however, it has been reported that increased
in dissolution rates of freeze-dried HCT mixed with
[-cyclodextrin did not result from the formation of solid
inclusion complex as was expected®'.

Fitting of the dissolution data to the four kinetic
models and evaluation of the R* values showed that the
Kormeyer-Peppas model explained the release data
most accurately. Drug release from swellable matrices
is usually complex and tends to be governed by both
diffusion and erosion mechanisms. Analysis of the
experimental data using this equation, and interpre-
tation of the release exponents (n), provides a better
understanding of the mechanisms controlling release
and the balance between them. The release exponents
generally varied from 0.67 to 0.93 (cylindrical wafers)
and 0.79 to 1.11 (planar thin films). These values of n
(which are dependent on the physical dimension of the
drug loaded formulation) show an anomalous (non-
Fickian) transport for most of the formulations®. This
suggests that both diffusion of HCT in the hydrated
CMC gel combined with erosion of the gel controlled
drug release. However, the release exponents were
mostly <0.89 for the wafers and >0.89 for the films and
may suggest that gel erosion plays a more significant
role in wafers whilst swelling plays a more significant
role in drug release from the films®.

These formulations (wafers and films) have been
shown previously to have the potential for use as mucosal
drug delivery systems'***3-%, Therefore, these differ-
ences observed between the two formulation types as
well as the effect of other formulation variables (polymer
content) make them suitable for various mucosal appli-
cations. The faster release rate of drug from wafers and
films containing low polymer levels make them suitable
candidates for fast dissolving tablets and oral thin films.
On the other hand, wafers and films containing higher
amounts of the polymer which hydrate at a slower rate
will be better suited for controlled release applications
both in the buccal cavity and on wound surfaces.

Conclusions

The HCT dissolution results for the wafers and films fol-
lowed a sustained type release profile determined by matrix
swelling, drug diffusion through the swollen matrix and
eventual erosion of the matrix. Generally, the rate of HCT
release was faster from the wafers than the corresponding
films. The rate of drug release from the wafers (porous) and
films (non-porous) was independent of the drug concentra-
tion but was affected significantly by the amount of polymer
present. These differences present the possibility of using
these formulations in different mucosal applications.

© 2012 Informa Healthcare USA, Inc.
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