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Introduction. Limited aqueous solubility and subsequent poor absorption and low bioavailability are the main challenges in oral
drug delivery. Solid dispersion is a widely used formulation strategy to overcome this problem. Despite their efficiency, drug
crystallization tendency and poor physical stability limited their commercial use. To overcome this defect, ternary solid dis-
persions of glyburide: sodium lauryl sulfate (SLS) and polyethylene glycol 4000 (PEG), were developed using the fusion (F) and
solvent evaporation (SE) techniques and subsequently evaluated and compared. Materials and Methods. Physicochemical and
dissolution properties of the prepared ternary solid dispersions were evaluated using differential scanning calorimetry (DSC),
infrared spectroscopy (FTIR), and dissolution test. Flow properties were also assessed using Carr’s index and Hausner’s ratio. The
physical stability of the formulations was evaluated initially and after 12 months by comparing dissolution properties. Results.
Formulations prepared by both methods similarly showed significant improvements in dissolution efficiency and mean dis-
solution time compared to the pure drug. However, formulations that were prepared by SE showed a greater dissolution rate
during the initial phase of dissolution. Also, after a 12-month follow-up, no significant change was observed in the mentioned
parameters. The results of the infrared spectroscopy indicated that there was no chemical interaction between the drug and the
polymer. The absence of endotherms related to the pure drug from thermograms of the prepared formulations could be indicative
of reduced crystallinity or the gradual dissolving of the drug in the molten polymer. Moreover, formulations prepared by the SE
technique revealed superior flowability and compressibility in comparison with the pure drug and physical mixture (ANOVA,
P < 0.05). Conclusion. Efficient ternary solid dispersions of glyburide were successfully prepared by F and SE methods. Solid
dispersions prepared by SE, in addition to increasing the dissolution properties and the possibility of improving the bioavailability
of the drug, showed acceptable long-term physical stability with remarkably improved flowability and compressibility features.

absorption, resulting in poor and variable bioavailability. It
is noteworthy that the poor solubility often slows down the

Type II diabetes is a global health priority and the most
common form of diabetes [1]. Glyburide, a second-
generation hypoglycemic sulfonylurea, is one of the most
commonly prescribed oral hypoglycemic agents in the
treatment of type II non-insulin-dependent diabetes mel-
litus [2]. The oral route of drug administration is the most
common and preferred method of administration because
of its convenience and ease of ingestion; however, it can be
a difficult and inefficient method of administration for
many drugs, mainly because of its low solubility [3]. Poor
solubility and subsequent dissolution limited drug

process of the formulation design as well as drug devel-
opment and approval [4]. In this regard, the poor and
inadequate bioavailability of glyburide can be improved by
solubility and dissolution enhancement techniques. Several
dissolution enhancement strategies have been considered
to increase the solubility of drug substances, including solid
dispersions, salt formation, micronization, micellar solu-
bilization, modification of the drug crystal form, co-
acervation, complexation, nanoformulations, and co-
solvent addition. Improving the dissolution rate and
subsequently the oral absorption and bioavailability will
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also result in the reduction of dose and dose-dependent side
effects [5-7]. The development of solid dispersions appears
to be one of the most promising approaches to improving
the dissolution rate and bioavailability of poorly water-
soluble drugs. Improved solubility in solid dispersions has
been attributed to several factors, including reduced drug
crystallinity, a complete conversion to an amorphous state,
reduced particle size, and improved wettability and po-
rosity [8-11]. In solid dispersion systems, drug substances
can be dispersed as separate molecules, amorphous par-
ticles, or crystalline particles in an inert carrier or matrix
(which can be in the crystalline or amorphous form) in the
solid state [5]. Amorphous solid dispersions have excellent
performance in enhancing drug release rate, but sub-
sequent drug supersaturation causes drug precipitation and
lower drug concentration, thereby adversely affecting drug
bioavailability. It may also recrystallize from an amorphous
state during the manufacturing process or storage. Third-
generation solid dispersions, in which surfactants are added
as carriers or additives, have shown significant improve-
ment in overcoming the aforementioned problems such as
precipitation and recrystallization, thus enabling high
drug-loaded amorphous solid dispersions [5, 12-15]. Two
techniques commonly used to prepare solid dispersions are
the fusion process (F) and the solvent evaporation process
(SE). First, the drug and carrier are melted together, cooled,
ground, and sieved to reduce the particle size. The mis-
cibility of the drug and carrier in the molten form is es-
sential in this process. The application of the F technique is
limited to heat-resistant substances; however, this method
does not involve a solvent or many steps [16]. In the SE
technique, the solubility of both drug and carrier(s) in
a common solvent is necessary. This method is appropriate
for thermosensitive substances; however, sometimes the
existence of residual solvent may be problematic [17]. In
our previous study, glyburide binary solid dispersions were
prepared and characterized [18]. The physical stability of
the prepared solid dispersions was assessed for 6 and
12 months. Based on the obtained results, after 12-month
storage, a significant decrease was observed in the DE,
MDT, and dissolution profiles of the samples compared to
the freshly prepared samples and samples stored for
6 months. Since physical stability is an important quality
teature of amorphous solid dispersions [19], this study was
designed to investigate the efficiency of ternary solid dis-
persions and the manufacturing process concerning for-
mulation performance and physical stability. Ternary solid
dispersions were prepared using polyethylene glycol (PEG)
as a hydrophilic carrier and sodium lauryl sulfate (SLS) as
a surface active agent by F and SE methods. Moreover, the
effect of the preparation method was examined on phys-
icochemical properties, physical stability, dissolution effi-
ciency, flowability, and compressibility of the prepared
formulations after preparation and after 12-month storage.
Regarding the literature review, there are only a few
comparative studies on the efficiency of F and SE tech-
niques in the preparation of solid dispersions. On the other
hand, most studies are focused on the kind and percentage
of drug and carrier(s).
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2. Materials and Methods

2.1. Materials. Glyburide was purchased from Mahban
Chemical Co. Ltd. (Iran), and PEG 4000, monobasic po-
tassium phosphate, sodium lauryl sulfate (SLS), sodium
hydroxide, and methanol were bought from Merck
(Germany).

2.2. Preparation of Glyburide Ternary SDs and Physical
Mixtures (PMs). Ternary solid dispersions of glyburide were
prepared using different ratios of PEG and SLS by F and SE
methods. Respective physical mixtures (PMs) were also
prepared (Table 1). In brief, in the F technique, a precise
amount of sieved PEG was placed in a suitable beaker and
heated on a hotplate to 65-70°C until the PEG was com-
pletely melted. Accurately weighed amounts of each of the
sieved SLS and glyburide powders were then added to the
molten vehicle with continuous stirring until a homoge-
neous mixture was obtained. After complete dispersion, the
prepared solid dispersion was then slowly cooled to room
temperature. After 24 hours, the residue was ground and
sieved through a 250 ym sieve (60 mesh size). For the
preparation of ternary SDs by the SE technique, accurately
weighed and sieved combinations of the drug: polymer and
surfactant (in 1:3:1, 1:5:1, and 1:9:1 ratios) were dis-
solved in a minimum volume of methanol and stirred at
room temperature (Heidolph, MR Hei-Tec, Germany). After
complete dissolution, the solvent was removed under re-
duced pressure using a rotary evaporator (Heidolph, Ger-
many) at 60°C and 50rpm for 24h to ensure complete
removal of the organic solvents. The residues were then
pulverized by mortar and pestle and passed through
a 250 ym sieve (mesh size 60). To prepare the relevant PMs,
precise amounts of sieved powders of glyburide, SLS, and
PEG (<250 ym) were mixed with a spatula for 5min. All
powders prepared by all three methods were stored in sealed
tubes in a desiccator at room temperature (20-25°C) for
subsequent characterization and experiments.

2.3. Saturated Solubility. To evaluate the polymer and sur-
factant effect on glyburide solubility, an excess amount of
drug was added to 10 mL of various media including water,
phosphate buffer (pH 7.8), saturated aqueous solutions of
polymer, polymer, and surfactant mixture in phosphate
buffer media. All tubes were sealed and kept under magnetic
stirring at 25+ 0.5°C for 24 hours. The samples were then
filtered through a membrane filter (0.45 ym), and the filtrate
was diluted appropriately and analyzed for glyburide content
using Cecil UV/VIS spectrophotometer at 301 nm.

2.4. Dissolution Studies. Drug release profiles of pure gly-
buride, PM, and formulations prepared by both F and SE
techniques were studied using USP standard dissolution
apparatus II, paddle stirrer (Pharmatest, Germany). Pure
glyburide, PMs, and formulations all equivalent to 10 mg
glyburide (n=3) were added to the dissolution medium
(900mL, phosphate buffer pH 7.8, and 100rpm stirring
speed at 37 + 0.5°C). At predetermined time intervals (10, 20,
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TaBLE 1: Theoretical composition, drug-to-polymer-to-surfactant
ratio, and manufacturing process.

Drug:PEG:SLS  Manufacturing process  Formulation code

1:0:0 — Glyburide
1:3:1 Fusion F1
1:5:1 Fusion F2
1:9:1 Fusion F3
1:3:1 Solvent evaporation SE1
1:5:1 Solvent evaporation SE2
1:9:1 Solvent evaporation SE3
1:3:1 Physical mixing PM1
1:5:1 Physical mixing PM2
1:9:1 Physical mixing PM3

30, 45, 60, and 120 min), 3 mL samples were taken using
a0.45 ym membrane filter, 3 mL of fresh buffer was replaced,
and the glyburide content was determined at 301 nm using
a Cecil UV/VIS spectrophotometer. Finally, the cumulative
amount of released drug was calculated and plotted against
time [20]. For further investigation, the dissolution effi-
ciency (DE) and mean dissolution time (MDT) of the
prepared formulations were assessed and compared. The
results presented are expressed as the mean + standard de-
viation of three independent experiments.

2.5. Physical Stability. To assess the physical stability of the
prepared solid dispersions by various techniques, the pre-
pared samples were stored for 12 months in a desiccator
under ambient temperature and humidity. After 12 months,
the dissolution profile, DE, and MDT were evaluated in the
prepared formulations.

2.6. Fourier-Transform Infrared Spectroscopy (FTIR) Study.
FTIR spectra of the drug, polymer, surfactant, prepared solid
dispersions, and PMs were obtained using a potassium
bromide (KBr) disk method with an FT-IR spectropho-
tometer (PerkinElmer, USA). The infrared scanning wave-

length was 4000-400 cm™}, and the resolution was 2cm™..

2.7. Differential Scanning Calorimetry (DSC). DSC mea-
surements were performed on the prepared solid dispersions
and PMs as well as the pure drug, surfactant, and polymer,
using a PerkinElmer DSC differential scanning calorimeter.
Samples were hermetically sealed in aluminum DSC pans
and placed in the DSC cell. Thermograms were acquired
from 25°C to 250°C at a heating rate of 10°C/min.

2.8. Flowability and Compressibility. The flowability and
compressibility of the pure drug, the prepared solid dis-
persion, and PM were evaluated using the Hausner ratio and
Carr index, respectively. To measure the bulk and tapped
densities, samples were gently poured from a glass funnel to
the exact 10 mL mark into a graduated cylinder, and the
weight of the powder required was determined. The cylinder
was then tapped from a height of 1 cm until the final volume
stopped decreasing. The bulk densities (pb) and tapped
densities (pt) of pure glyburide, PM, and solid dispersions

were determined, and the values of pb and pt were used to
calculate the Carr index and Hausner ratio [21].

Carr’sindex (CI) = [1 —(’D—IZ)] x 100,
p
(1)
- pt
Hausner’s ratio (HR) = —.
pb

2.9. Statistical Analysis. One-way ANOVA was used to
compare data between groups, followed by least significant
difference (LSD) post hoc tests for pairwise comparisons
(IBM SPSS Statistics 22). Differences between the groups
were considered significant at P < 0.05. All data are
expressed as mean + standard error of the mean obtained
from triplicate samples.

3. Results and Discussion

3.1. Saturation Solubility Studies. The main purpose of this
study was to evaluate the possibility of improving the sol-
ubility of glyburide by preparing ternary solid dispersion
using SLS as a surfactant and PEG as a carrier. Based on the
Noyes-Whitney equation, improving the saturated solu-
bility of a drug may increase its dissolution rate [22]. Table 2
represents the saturation solubility studies of glyburide in
various media. The saturation solubility of glyburide was
found to be 11.67+1.38 and 21.19 +0.73 mcg/mL in water
and phosphate buffer, respectively. An approximately 5-fold
increase in glyburide solubility was observed in the presence
of polymer, and this observation is probably related to the
increased wetting and solubilizing effect of the carrier
[23-25]. In the presence of both polymer and surfactant, the
increase in glyburide solubility was about 73-fold. A sig-
nificant increase in glyburide solubility was evident in the
polymer and surfactant mixture solution. This may be at-
tributed to micellar solubilization, which is an excellent
method to enhance drug solubility in aqueous environments
[26]. Moreover, the addition of surfactant to solid dispersion
could result in increased drug-polymer miscibility as well as
reduced recrystallization [27, 28].

3.2. Dissolution and Physical Stability Studies. In vitro dis-
solution profiles of the pure glyburide as well as the physical
mixture and the prepared solid dispersions are shown in
Figure 1 (solid dispersions prepared by F) and Figure 2 (solid
dispersions prepared by SE). In the present study, disso-
lution data indicated that only around 27% of untreated
crystalline glyburide dissolved at 60 min. It was also ob-
served that the dissolution rate of PM increased (86% at
60 min), which might be related to increased wettability
along with improved solubility caused by micellization [8].
In contrast to PM, both of the solid dispersions, prepared by
F and SE, showed faster dissolution. However, solid dis-
persions prepared by SE displayed a better dissolution
profile. In the prepared solid dispersions, the surfactant ratio
was constant, but the polymer ratio was variable. The ob-
tained results indicate that increasing the percentage of



TaBLE 2: Glyburide’s saturated solubility.

Solubility medium Glyburide solubility (mcg/mL) + SD

Water 11.67 +1.38
Phosphate buffer (pH 7.8) 21.19+0.73
Polymer solution in 107.00 + 10.31

phosphate buffer
Polymer and surfactant
solution in phosphate
buffer

1544.54 +21.85

hydrophilic polymer resulted in improved wettability and
subsequently enhanced surface hydrophilicity and dissolu-
tion performance [25]. So, 100% of the drug was released
from SE3, SE2, and SE1 at 10, 20, and 60 min, respectively.
The best result was obtained from SE3 and F3 (which contain
the highest polymer ratio), and thus 100% of the drug was
released from these formulations at 10 min and 20 min,
respectively. Additionally, the partitioning of hydrophobic
drug molecules into the micelle core and reduction in drug
crystallinity have also been reported as another mechanism
of increased dissolution rates in ternary solid dispersions
[25, 29, 30]. In addition, surfactants applied to ternary solid
dispersions prevent drug precipitation in aqueous media and
improve wettability by reducing the interfacial energy
barrier between the drug and dissolution medium [27].

As stated previously, to assess the physical stability of the
prepared solid dispersions, samples were stored for
12 months in a desiccator under ambient temperature and
humidity. After 12 months, the dissolution profile, DE, and
MDT were evaluated and compared with the freshly pre-
pared formulations. DE (percent) and MDT (min) of the
pure glyburide and related formulations (right after and after
12-month storage) are shown in Table 3. Drug release
percentages of solid dispersions prepared by F and SE
methods (right after and after 12-month storage) are pre-
sented in Tables 4 and 5, respectively. Based on the obtained
results, no significant change (P < 0.05) was observed in
DE, MDT, and dissolution profiles of freshly prepared
samples compared to samples stored for 12 months. The use
of surfactants in ternary solid dispersions not only improves
the dissolution efficiency of poorly water-soluble drugs but
also improves the physical stability. Due to the amphiphilic
nature of the surfactant, it aids in improving the physical
miscibility of hydrophobic drugs and reduces drug re-
crystallization [27, 31]. The highest and lowest values of DE
belonged to SE3 (95.87%) and glyburide (22.88%), re-
spectively. Among the solid dispersions prepared by the F
method, F3 showed the best DE value (94.49%). DE and
MDT values were observed in the following order for DE%:
SE3>F3>SE2>F2>SE1>F1>PM3>glyburide, and for
MDT: SE3 < F3 < SE2 < F2 < SE1 < F1 < PM3 < glyburide. As
can be seen, also in terms of DE and MDT, increasing the
percentage of polymer led to increased dissolution perfor-
mance in both methods.

According to Figures 1 and 2 and Tables 3-5, the dis-
solution performance of all solid dispersions was signifi-
cantly improved, showing statistically significant differences
(P < 0.05) for dissolution profiles, DE, and MDT compared
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to glyburide and PM. Additionally, all formulations retained
their dissolution performance after one year of storage.
Other studies have also reported that surfactants in ternary
solid dispersions showed obvious synergistic effects when
combined with PVP, significantly reducing the crystal
growth rate and improving physical stability [12].

3.3. DSC Study. DSC thermograms of samples containing
the pure drug, polymer (PEG), surfactant (SLS), physical
mixtures (PMs), and solid dispersions prepared by melting
(F) and solvent evaporation (SE) are shown in Figure 3. The
DSC curves of glyburide and PEG showed sharp melting
endotherms at 178°C and 69°C, respectively, indicating the
crystalline structure of the samples. The SLS thermogram
showed two endothermic peaks associated with dehydration
and melting at 112°C and 195°C, respectively [32]. PM
exhibited melting endotherms at 70°C, 112°C, and 190°C.
The disappearance of the glyburide endothermic peak in the
PM could be attributed to the gradual dissolution of the drug
into the molten PEG during the DSC measurement, whereas
in both solid dispersions prepared by F and SE methods,
only PEG melting endotherm with complete disappearance
of glyburide and SLS endothermic peaks was observed,
suggesting the disappearance of the crystalline structure of
SLS and glyburide or the gradual dissolving in the melted
PEG during the DSC measurement [25, 33, 34]. The im-
proved glyburide dissolution in the prepared solid disper-
sion compared to PM may be strongly associated with
successful drug amorphization, as confirmed by DSC. No-
tably, the melting endotherms of PEG in the solid dispersion
were detected at a slightly lower temperature (64°C) than
that of the pure PEG (69°C). This decrease in the heat of
fusion may be due to a decrease in the crystallinity of the
PEG. Previous studies have suggested that the drug, mainly
when mixed with the surfactant, has an amorphizing effect
on the polymer, likely caused by hindering PEG re-
crystallization in solid-dispersed systems because of the
existence of drug and surfactant in the mixture through the
cooling or co-evaporation processes [34].

3.4. FTIR Study. Fourier-transform infrared spectroscopy
(FTIR) analysis was performed to identify potential drug-
carrier interactions in the prepared formulations. Figure 4
shows the FTIR spectra of the pure drug, polymer, and
surfactant, along with the physical mixture and the prepared
formulation. The FTIR spectrum of pure glyburide showed
characteristic amide peaks at 3318 and 1715cm™’, urea
carbonyl stretching vibrations at 1618 and 1527 cm™', and
SO, stretching vibrations at 1160 and 1342 cm™! [35, 36].
The significant vibrations detected in the spectrum of PEG at
2890 cm™}, 1120 cm™, and 3400 cm™" were associated with
C-H stretching, C-O stretching, and O-H stretching, re-
spectively [37]. An SO, stretch at 1222 cm™! and a C-H
stretch at 2920 cm™ were detected in the SLS spectrum
[38, 39]. The main peaks of the drug and carrier in the solid
dispersion occurred at equal wavenumbers without band
shifting and broadening; therefore, no interaction appeared
to have occurred in the prepared formulations. These
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TaBLE 3: Dissolution efficiency (DE) and mean dissolution time (MDT) of the pure glyburide and related formulations (right after and after
12-month storage).

Formulation code DE (%) MDT (min)
Glyburide 22.88+8.11 50.91 +16.82
PM3 7313+17.13 29.37+£9.25
F1 85.43+16.75 17.48 +5.16
F1-12 82.65+17.46 20.82+5.16
F2 93.43+13.38 7.88+1.17
F2-12 92.41 +13.85 9.11 £5.16
F3 94.49+11.22 6.61 £ 0.66
F3-12 93.37+12.31 7.95+5.16
SE1 85.53 +16.38 17.37 +5.35
SE1-12 83.44+18.28 19.87+5.16
SE2 93.75+12.75 7.50+1.02
SE2-12 92.75+13.62 8.70+£5.16
SE3 95.87 £9.29 5.00+00
SE3-12 95.51 +£9.62 5.39+5.16

Results are presented as mean * standard deviation (n=3).

percent of drug release

0 20 40 60 80 100 120

Time (min)
—o— glyburide --@-- F2
—e— PM3 --m-- F3
..o F1

FIGURE 1: Comparison of dissolution profiles of glyburide and prepared formulations. Each point refers to mean +SD (n = 3).
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0 20 40 60 80 100 120

Time (min)
—o— glyburide --m-- SE2
—eo— PMS3 --m-- SE3
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FiGgure 2: Comparison of dissolution profiles of glyburide and prepared formulations. Key: pure glyburide (O); PM3 (®); SE1 (O); SE2 ();
SE3 (m). Each point refers to mean +SD (n=3).
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TABLE 4: Investigation of drug release percentage from solid dispersions prepared by F (fresh and after 12-month storage).

Formulation code F3 F2 F1

Time After 12 months Fresh After 12 months Fresh After 12 months Fresh

10 76.37 £6.63 83.87 +£6.08 68.19+5.19 71.60 +6.08 44.32+1.19 49.78 +3.24
20 94.10 +4.67 100 £5.85 90.69 + 3.84 99.56 +5.64 61.37+4.12 67.51 +4.74
30 100 +4.87 100 + 5.64 100 +4.29 100 +5.40 73.64 +£5.40 79.10 £ 5.64
45 100 + 6.63 100 +6.08 100 +4.74 100 +5.40 83.87 £5.40 89.33 +5.64
60 100 +5.45 100+ 5.01 100+ 4.74 100 + 5.64 98.19 +5.40 100 +5.85
120 100 +4.34 100 +4.67 100+4.12 100+ 5.19 100+4.70 100 +5.01

Results are presented as mean + standard deviation (n=3).

TaBLE 5: Investigation of drug release percentage from solid dispersions prepared by SE (fresh and after 12-month storage).

Formulation code SE3 SE2 SE1

Time After 12 months Fresh After 12 months Fresh After 12 months Fresh

10 96.15+3.57 100 £3.15 69.55+2.06 75.01 +5.64 45.0+4.74 52.51+2.25
20 100+4.12 100+ 2.74 93.42+1.96 100+ 5.30 5591 +5.19 66.14 + 3.24
30 100 +3.68 100 +£2.34 100 £ 3.15 100 +3.68 72.28 £4.50 75.69 +£5.40
45 100+ 3.15 100+ 5.30 100+4.76 100+ 3.15 90.01 +5.41 92.05+5.40
60 100+4.34 100+ 5.01 100+ 3.12 100+ 3.15 100 +5.63 100+ 5.85

120 100+2.34 100 + 3.68 100 +2.38 100+ 3.12 100 +5.90 100 +5.01

Results are presented as mean + standard deviation (n=3).
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F1GURE 3: DSC thermograms of samples. Key: glyburide, PEG, and, SLS; physical mixture (PM), ternary solid dispersions prepared by fusion
(F), and solvent evaporation (SE) techniques.

findings indicate that no chemical interactions occurred
between the drug molecules and carriers during the
manufacturing process of solid dispersions. Similar results
have been reported for valdecoxib solid dispersion [40].

3.5. Flowability and Compressibility. Table 6 compares the
flow properties of the untreated drug, the physical
mixture, and the prepared formulations using the
Hausner ratio and Carr index. Insufficient flowability can
cause several obstacles during tableting, which

undermine the processing time and the efficiency of die
filling [41, 42]. The acquired results indicate that the
untreated drug powder is cohesive with very poor
flowability, while the prepared solid dispersions, those
prepared using the SE method, represent improved
flowability compared to the physical mixture and un-
treated drug powder (P < 0.05). The improved powder
flow might be attributed to the modified particle surface,
shape, and size [41]. These results indicate that the
method of solid dispersions preparation has had a sig-
nificant effect on the improvement of the flow properties.
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FIGURE 4: FTIR spectrum of samples. Key: glyburide, PEG, and SLS; physical mixture (PM), ternary solid dispersions prepared by fusion (F),

and solvent evaporation (SE) techniques.

TaBLE 6: Flowability and compressibility index of the untreated drug as well as prepared formulations.

Compressibility index (%)

Formulation code (Carr’s index) Hausner ratio Type of flow
Glyburide 37.94+0.07 1.54+0.09 Very poor
PM3 *32.94+0.08 1.49+0.0 Very poor
F1 *27.14+0.18 *1.37+0.0 Poor

F2 *30.06 +0.68 *1.42+0.0 Poor

F3 *29.54 +0.65 1.41+0.1 Poor
SE1 *24.75+0.09 *1.33+0.1 Passable
SE2 *24.36 +0.17 *1.32+0.0 Passable
SE3 *23.01 +£0.09 *1.32+0.1 Passable

Results are presented as mean + standard deviation (n =3). *Statistically different at the significance level of 0.05 (compared to glyburide).

4. Conclusion

This work has shown that ternary solid dispersions of gly-
buride, prepared by both the F and SE techniques, presented
improved physicochemical properties and physical stability. In
the case of dissolution, MDT, DE%, and dissolution profile
were improved in all prepared solid dispersions (both after
preparation and after 12-month storage) compared to gly-
buride (P <0.05). The dissolution performance of solid dis-
persions prepared by SE was slightly better than that of
F. Increased wettability and dispersibility along with molecular
dispersion of the drug in the polymer matrix accompanied by
a reduction in particle size and alteration of the surface
properties of the drug particles might be responsible for the
enhanced solubility and dissolution rate of glyburide in the
prepared solid dispersions. FTIR spectroscopy showed no well-
defined chemical interaction between glyburide, PEG, and SLS
in the solid dispersion formulations. No endotherm related to
glyburide was present in the DSC thermograms of the solid
dispersions, suggesting complete miscibility of the glyburide in
the melted carrier and/or disappearance of the drug crystalline
structure. However, solid dispersions prepared by the SE
method showed superior flowability and compressibility
(P <0.05). Therefore, in this study, SE appears to be a suitable
method for long-term improvement of the quality and per-
formance of prepared glyburide ternary solid dispersions.
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