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Despite the broad spectrum of antibiotic Azithromycin, its extremely bitter taste after oral dosing decreases patient
compliance. This bitter taste can be masked by minimizing Azithromycin interaction with the tasting buds using
polymers that are insoluble at salivary pH (6.8—7.4), like the cationic polymers Eudragit EPO and Eudragit S100.
The purpose of this study was to employ two different techniques (solvent evaporation (SE) and supercritical
fluid technology (SFT)) for encapsulating Azithromycin into Eudragit microparticles to mask its bitter taste. The
formulations were characterized using Fourier-transform infrared spectroscopy (FTIR(, powder X-ray diffraction
(PXRD), Differential scanning calorimetry (DSC), and scanning electron microscope (SEM). Also, the Azithromycin
in vitro release and in vivo assessment of bitter taste masking were conducted. The present work showed promising
results in veiling the bitter taste of Azithromycin. Taste panel scores for the in vivo clinical taste study of the
formulation prepared using SE was 0.3 after 30 seconds compared to Azithromycin, resulting in a score of 3 owing
to its palpable bitter taste. Whereas drug-Eudragit EPO showed no interaction, FTIR results indicated azithromycin
interaction with Eudragit S100. The formulation prepared by the SE method and Eudragit EPO showed efficient
taste masking, within-matrix encapsulation, lower drug release in simulated salivary fluid (SSF, <2% released over
60 seconds), and loss of Azithromycin’s crystallinity. On the contrary, SFT had higher encapsulation efficiency
(91%) but faster in vitro release (6% released over 60 seconds). Thus, SE was better than SFT in Azithromycin taste
masking using Eudragit EPO.
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INTRODUCTION

The bitter taste of medications dramatically restricts the
development of oral formulations, hinders clinical applicability,
and decreases patient compliance, especially for pediatric and
geriatric applications. Based on a survey by the American
Association of Pediatricians, the unpleasant taste was reported
as one of the most significant barriers to pediatric compliance
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to treatment for acute (a rate of 90.8%) and chronic (a rate of
83.9%) illnesses in Pediatrics [1]. The bitter taste of drugs can
be masked by either reducing the bitter ingredient solubility in
saliva or reducing the ability of these ingredients to interact with
the taste buds [2]. Both the choice of the taste masking method
and the amount of excipients used depend on the severity of
the bitter taste, the dose of active pharmaceuticals, the shape
and particle size distribution of a drug, the desired dosage form,
drug solubility, and the ionic characteristics of the drug [2].
Polymeric microencapsulation is intended for various
pharmaceutical applications, including drug protection,
targeting, controlling release, avoiding gastric irritation,
and taste masking [3.4]. Mechanical microencapsulation
was suggested to be the most preferable method for drug
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taste-masking compared to complexation and hot melting
[5]. Microencapsulation is a process by which micron-sized
particles or droplets of a liquid or solid drug are coated with a
film of polymeric materials that control the dissolution of the
loaded drug. The most commonly used pH-sensitive polymer
is Eudragit®. This polymer is widely used for pharmaceutical
applications such as taste masking, enteric film coating, and
controlled drug release [6]. Eudragit E is a polyacrylate cationic
polymer based on dimethyl aminoethyl methacrylate, methyl
methacrylate, and butyl methacrylate. Eudragit E is soluble
in the acidic gastric fluid (pH 1-5) but forms permeable,
swellable, and insoluble films at pH > 5. Thus, it can be used as
a coating polymer in microencapsulation to delay or prevent the
drug release in saliva [7]. Eudragit EPO is known to be used in
pharmaceutical formulations of several solid dosage forms [6],
and it was reported to be used for taste masking of clindamycin
prepared as oral disintegrated tablets [8].

On the other hand, Eudragit S is soluble at pH > 7
because of more esterified groups than carboxylic groups. Thus,
it is usually investigated for use in colon-targeting applications
[6]. Eudragit S100 microspheres were reported to successfully
mask the bitter taste of chlorpheniramine using the double
emulsion solvent diffusion technique [9].

Several methods can be employed for microencapsulation
of the drug inside the polymer. Some conventional methods,
like solvent evaporation (SE), rely on newer technologies like
supercritical fluid technology. Solvent evaporation or extraction
is performed by dissolving the drug and polymer in a suitable
organic solvent, emulsifying them with a continuous phase, and
finally evaporating the solvent to encapsulate the drug inside the
polymer [10]. When using the polymeric microencapsulation
method to mask the bitter taste, the coating polymer has to be
insoluble at the salivary pH (pH 6-8).

Supercritical fluid technology has been efficiently
used for the bitter taste masking of drugs. The process employed
in supercritical fluid technology relies on the criteria of the
drug and polymer used. It can be employed as a solvent or as
an anti-solvent technique. It can be used for drug loading or
microencapsulation and to dry the sample and remove organic
solvent residues from the prepared samples[11,12].

For the loading of drugs into polymeric materials,
SFT-CO,-assisted impregnation is a promising alternative to
conventional methods that usually involve the use of suitable
solvents. In the SFT-CO, method, the solvent is replaced by
CO, in its supercritical phase, which serves multiple functions
simultaneously. First, it dissolves the drug and transfers it to
the polymer surface. Second, it acts as a diffusion enhancer
by temporarily modifying some polymer properties. Finally, it
induces drug precipitation because of its desaturation in CO,
when the system is depressurized [13—16]. Co-solvents can be
added to adjust polarity and enhancement of the supercritical
CO, impregnations when required.

Azithromycin has broad-spectrum antibacterial
activity against various respiratory, skin, urogenital, and
other infections [17]. Although practically water-insoluble,
Azithromycin is freely soluble in organic solvents (e.g.,
anhydrous ethanol and methylene chloride) [18]. Different
dosage forms of Azithromycin are available on the market, such

as capsules, film-coated tablets, granules for suspension, and
microspheres in oral extended-release formulations [18,19].
Nevertheless, the extreme bitterness of this drug is considered
one of its limitations that should be overcome [20]. The
most widely used method to mask the taste of Azithromycin
is tablet film coating. Unfortunately, this method cannot
be used in pediatrics due to difficulty swallowing tablets.
Therefore, a taste-masked Azithromycin suspension for
oral administration is commercially available for pediatrics.
However, this suspension suffered from physical instability
[21]. Several attempts were reported to develop Azithromycin
taste-masked formulations, including titanium nanohybrid
preparations [22], Eudragit L100 microspheres produced by
SE and spray drying methods [21], microspherical particles
of ethylcellulose combined with ethyl acetate prepared using
solvent diffusion technique [23], Azithromycin incorporated
pellets that composted of Eudragit RL and Eudragit L30D
were also reported to mask the taste of Azithromycin [24],
Azithromycin complexation with ion exchange resin was
also investigated for masking its bitter taste [25], we have
recently reported a polymeric foam that was formulated using
of supercritical fluid technology in a single-step, the produced
foaming matrix can mask the bitter taste of Azithromycin
without the need of an organic solvent use [26].

In this work, we prepare blank polymeric microparticles
using the SE method and investigate the loading of Azithromycin
drug into these particles employing supercritical fluid technology
as an attempt to increase loading efficiency and minimize drug loss
was performed using supercritical fluid technology. Besides that,
this allows these microparticles to incorporate different active
ingredients due to the diffusional and solvation properties of
the supercritical fluid. This study primarily aimed to compare
the widely studied nonaqueous emulsification SE method with
the supercritical fluid technology method for drug loading into
Eudragit polymeric microparticles.

MATERIALS AND METHODS

Material

Azithromycin dihydrate was kindly supplied by
Hikma Company (Amman, Jordan). Eudragit Epo and Eudragit
S100 were purchased from R6hm GmbH (Germany). Liquid
paraffin was purchased from AZ Chem (India). Potassium
dihydrogen phosphate was obtained from AZ Chem for
Chemicals (Thunder Bay, ON, Canada). Sodium chloride and
calcium chloride anhydrous were supplied by BBC chemicals
for the lab (Holland). Sodium hydroxide was provided by
Scharlau Chemie (Spain). Carbon dioxide (CO,) was supplied
by the Jordanian Gas Company (Amman, Jordan). Water
high-performance liquid chromatography (HPLC) grade was
obtained from LabChem (USA). All of these substances were
used in their form provided without any alteration.

Preparation of Azithromycin microparticles by SE method

To prepare the microparticles by emulsification and
SE method (SE formulation), 2 g of different weight ratios
(Table 1) of Azithromycin and polymer were dissolved in 7 ml
acetone. Also, 0.35 g of magnesium stearate were dissolved in
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Table 1. The component of the prepared Azithromycin (AZI)
formulations prepared by SE (SE, into Eudragit EPO or Eudragit
S100) or SE followed by supercritical fluid technology (SFT, using
Eudragit EPO) for AZI loading.

Formulation ID Composition Preparation method

SE-EPO (2:1) 2:1 Eudragit EPO:  SE of Eudragit EPO and AZI
AZ1

SE-EPO (1:1) 1:1 Eudragit EPO:  SE of Eudragit EPO and AZI
AZI1

SE-S100 (2:1) 2:1 Eudragit S100: ~ SE of Eudragit S100 and AZI
AZ1

SFT-EPO (2:1) 2:1 Eudragit EPO:  SE for Eudragit EPO, followed

AZ1 by the SFT loading step of AZI

3 ml acetone and mixed with the drug and polymer dispersion.
This acetone dispersion was emulsified into liquid paraffin (in
aratio of 1 to 10 of acetone to oil) at a fixed room temperature.
The system was mixed at 700 rpm for one hour. For the first
20 minutes, the container was covered with parafilm. Then, the
cover was removed to allow SE. The microparticles were then
filtered and washed with n-hexane. Finally, the microspheres
were permitted to dry overnight at ambient temperature.

Preparation of Azithromycin microparticles by
supercritical fluid method (SFT-CQO2)

The formulation preparation by supercritical fluid
technology (SFT formulation) was initiated by preparing
drug-free microparticles and loading the drug using the SFT
inside the prepared microparticles. The working supercritical
conditions were just above the carbon dioxide transitions
to the supercritical phase at critical points of 7.38 MPa and
31.1°C [27].

. The sample was prepared in two steps: first, the
microparticles were papered using the SE method with a
procedure similar to the SE formulation without the addition of
Azithromycin drug. The second step was loading Azithromycin
inside the prepared microparticles as follows: the prepared
microparticles were transferred to a preheated 200 ml cylindrical
vessel made of stainless steel (Fig. 1). The CO, was purged
constantly from the top of the vessel at a 6 kg/hour rate. The
pressure and temperature were controlled and maintained at 10
MPa and 40°C, respectively, for two hours. The temperature
was controlled using a heating jacket, and the pressure was kept
constant using a back pressure regulator. The second cylindrical
vessel, known as the separator, receives CO, and maintains CO,
above its critical pressure and temperature, it is kept at 6 MPa
and 40°C, respectively. After that, CO, is recycled into the high-
pressure vessel, and as soon as the sample is incubated there,
this supercritical fluid (SCF) cycle is repeated. At the end of
the experiment, the SCF technology vessel was depressurized
gradually to reach atmospheric pressure, and the collected
samples (SFT formulation) were evacuated and stored in dry
conditions at room temperature.

The supercritical method is described in depth in our
earlier publication [28].

SCF-Cycle

CO2 Cylinder

Extract

C

Figure 1. Supercritical Fluid Technology (SFT) unit was designed by
Eurotechnica®.

Characterization of Azithromycin microparticles

The prepared formulations, raw drugs, and their
physical mixtures were evaluated using Fourier transform
infrared (FTIR), PXRD, DSC, in vitro dissolution, and scanning
electron microscopy (SEM) studies as described below.

FTIR spectroscopy

Sample particles were ground and mixed with
potassium bromide powder using a mortar and pestle until well
dispersed. The FTIR analysis was done at a resolution of 0.04
cm—" over a 4750-250 cm™' frequency range.

PXRD analysis

The PXRD analysis used an X-ray powder
diffractometer with cobalt radiation (40 Kilovolts (KV), 30
mass attenuation coefficient (MA). Scanning was performed
over a 2-theta range of 5-70.

DSC analysis

DSC thermograms of samples (5 mg each) were
generated using a Shimadzu DSC-50. Samples were heated
under nitrogen in sealed aluminum pans at 10°C/minutes within
30-300°C. The samples’ DSC thermograms were compared to
an empty sealed aluminum pan.

In vitro drug dissolution studies

The exposure of the mouth to the release of
Azithromycin was evaluated by testing Azithromycin (100 mg
Azithromycin or equivalent from formulation) dissolution (in
triplicate) in 50 ml of simulated salivary fluid (SSF, pH 7.4)
over 3 minutes at 37°C £ 0.5°C and 50 rpm. SSF is made by
dissolving sodium chloride (40 millimolar (mM)), potassium
dihydrogen phosphate (12 mM), and calcium chloride (1.5 mM)
in demineralized water up to 1 1[29]. The addition of sodium
hydroxide resulted in a final pH of 7.4. Samples (2 ml each) were
collected at 30, 60, 90, 120, 150, 180, and 300 seconds. The last
sample was collected at 300 seconds (5 minutes) to evaluate the
effect of longer residence time in the mouth. A nylon syringe
filter (0.22 pm) was used to filter samples immediately before
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being assayed (at 210 nm) for Azithromycin. Filtered samples
(100 pl) were injected into the HPLC [30].

The HPLC (Merck Hitachi) system consisted of
an L-7200 autosampler, L-7150 pump, L-7455 diode array
detector, L-7612 solvent degasser, and D-7000 interface. The
mobile phase comprised phosphate buffer solution (pH 7.5 +
0.05) and methanol (80:2, v/v). The isocratic separation was
done at a 1.2 ml/min flow rate, where Azithromycin had a
retention time of 8 minutes [30].

SEM

The Jeol-JSM-5300 SEM, Tokyo, Japan, was used to
evaluate the best formulation (SE-EPO (2:1)) morphological
properties at a magnification power of 2400x.

In vivo evaluation of taste masking

The protocol for the in vivo experiments used
herein was approved by the Institutional Review Board of
King Abdullah University Hospital (Irbid, Jordan) (Approval
No. 15/147/2022, date: 24/2/2022). Ten healthy volunteers
(five females and five males) participated in this study. In
brief, the study protocol was explained to the volunteers,
and each volunteer signed the required consent form. During
the experiment, each volunteer received either 50 mg of raw
Azithromycin or the best formulation (i.e., SE-EPO (2:1))
containing an equivalent Azithromycin dose. The volunteer
was instructed to keep it in his/her mouth for 60 seconds. The
degree of bitterness was recorded on a scale from 0 to 3 (0:
no bitter taste; 1: slightly bitter; 2: moderately bitter; and 3:
highly bitter). The bitterness assessment for each volunteer was
performed after 20, 20, and 30 seconds. The volunteers were
instructed to spit out the samples immediately following the
evaluation.
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RESULTS AND DISCUSSION

The resulting encapsulation efficiencies of the
prepared formulations were 52.0 £ 0.03, 91.2 £ 6.2, 68.8 £ 1.8,
and 64.9 + 1.6 for SE-EPO (2:1), SFT-EPO (2:1), and SE-S100
(2:1), respectively. Using supercritical technology to load drugs
(SFT-EPO (2:1)) resulted in higher encapsulation efficiency
and lower drug loss compared to formulations (SE-EPO (2:1)
and SE-S100 (2:1)) where drug-loading was done using the SE
method. The lower encapsulation of Azithromycin when loaded
using the SE method can be attributed to drug partitioning
into the solvent before microparticle solidification [31]. The
differences in encapsulation efficiency between Eudragit EPO
and Eudragit S100 might be attributed to differences in the
chemical functional groups of each polymer [31].

FTIR SPECTROSCOPY

The FTIR spectrum of raw Azithromycin dihydrate
(Fig. 2-A) shows the characteristic peaks of Azithromycin at
1,049 cm ™' (C—O—C symmetrical stretching), 1166 cm™ (C—O-C
asymmetrical stretching), and 1720 cm™ (C = O stretch).
Similar peaks were reported in the literature [32]. No significant
changes in the FTIR peaks (Fig. 2-B) were induced upon loading
Azithromycin into Eudragit EPO polymer using the two methods
(SE-EPO (2:1) and SFT-EPO (2:1)). Indicating the compatibility
of the drug with the used ingredients without the alteration of
Azithromycin therapeutic efficacy. The FTIR spectrum of
SE-S100 (2:1) shows a deviation in the IR peaks (Fig. 2-C),
which can be due to Azithromycin-polymer interaction. Similar
intermolecular interactions between the Azithromycin amine and
the Eudragit L100 carbonyl group were reported before [21].

PXRD analysis

The prominent characteristic peak of Azithromycin
was found at two theta of 9.90°, in agreement with the
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Figure 2. FTIR spectrum of (A) Raw Azithromycin (AZI) drug; (B) Azithromycin-containing Eudragit EPO (polymer: drug ratio of 2:1) where AZI was loaded using
SE method (SE-EPO (2:1)) or supercritical fluid technology (SFT-EPO (2:1)) as compared to their corresponding physical mixture (SE-EPO (2:1) PM); and (C)
Azithromycin-containing Eudragit S100 (polymer: drug ratio of 2:1) where AZI was loaded using SE (SE-S100 (2:1)) as compared to the corresponding physical

mixture (SE-S100 (2:1) PM).
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characteristic peak of crystalline Azithromycin dihydrate
[33]. In the current work, Azithromycin was amorphous
(Fig. 3) in the formulation prepared using the SE method
(SE-EPO (2:1)). Therefore, it can be deduced that the drug
was successfully loaded inside the Eudragit EPO polymer. In
contrast, the formulation where Azithromycin was loaded by
SFT (SFT-EPO (2:1)) showed a decrease in the crystallinity
of Azithromycin. The presence of sharp crystalline peaks in
the supercritical sample can indicate lower incorporation of
the drug inside the polymeric microparticles (Fig. 3); this
can be explained by the drug precipitation on the surface of
the polymer when supercritical impregnation used for drug
loading [34-36].

It can be concluded that the drug loading methodology
can have an impact on drug localization, as the use of the SE
method resulted in the incorporation of the drug inside the
polymeric matrix; meanwhile, the use of the SFT-CO, method
resulted in drug precipitation on the surface of the polymer as
suggested by the PXRD results.

DSC analysis

Different products containing Azithromycin on the
market exhibited different thermal behaviors ranging from
single to multiple (two) DSC endotherms as compared to a
single DSC endotherm for the reference standard as reported
by the United States Pharmacopoeia (USP) [37]. Figure
4-D shows the endothermic peak of Azithromycin at 102°C
as recorded in the current work, which includes multiple
endotherms. This DSC endotherm (Fig. 4-D) might correspond
to the dehydration or recrystallization steps involving the
fusion and recrystallization of the anhydrous phase into a new
crystalline lattice for peritectic transition [37]. However, the
recrystallization exotherm was not detected between the two
endotherms.

The DSC thermograms of SE-EPO (2:1) suggested
the inclusion of Azithromycin inside the Eudragit EPO
polymer (Fig. 4-A). Meanwhile, a sharp endothermic peak
of Azithromycin was still observed (Fig. 4-C) in the DSC of
SFT-EPO (2:1). Thus, it can be concluded that Azithromycin is
loaded near the microparticle’s surface or its dispersion in the
crystalline form which agrees with PXRD results [38].

In vitro dissolution studies

The in vitro dissolution studies in SSF were pursued
to evaluate the taste masking efficiency of the prepared
formulations (SE-EPO (2:1) and SFT-EPO (2:1)) as compared
to raw Azithromycin and a commercially available reference
product (Fig. 5). Both SE-EPO (2:1) and SFT-EPO (2:1)
decreased Azithromycin release in SSF compared to raw
Azithromycin and a commercially available reference product.
The sample prepared using the SE method (SE-EPO (2:1))
was associated with the minimum percent of cumulative drug
release in SSF. Therefore, SE-EPO (2:1) can be considered
the most promising formulation for Azithromycin bitter
taste masking. Similar observations were reported in the
literature where the minimal release of Azithromycin in
SSF (i.e., maximal taste masking efficacy) was from using
formulations (made from Eudragit S100 and Eudragit L100)
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Figure 3. PXRD pattern of Azithromycin loaded using SE method (SE-EPO
(2:1)) or supercritical fluid technology (SFT-EPO (2:1)) as compared to their
corresponding physical mixture (SE-EPO (2:1) PM).
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Figure 4. DSC thermograms of (A) Azithromycin (AZI)-containing Eudragit
EPO (polymer: drug ratio of 2:1) where AZI was loaded using SE method
(SE-EPO (2:1)); (B) Corresponding physical mixture (SE-EPO (2:1) PM);
(C) Azithromycin-containing Eudragit EPO (polymer: drug ratio of 2:1)
where AZI was loaded using supercritical fluid technology (SFT-EPO (2:1));
and D- Raw AZI.

as prepared using the SE technique [39]. The faster release
rate of Azithromycin from SFT-EPO compared to SE-EPO
can be explained by the existence of the drug near the surface
of polymeric microparticles, as suggested by the DSC and
XRD results.

When comparing the two studied methods for drug
loading, it can be concluded that the drug loading methodology
can have an impact on drug release properties, as the use of the
SFT-CO, method is associated with a faster drug release rate
from the prepared formulation.

Morphological properties

The SEM image (Fig. 6) was taken for the best
formulation (SE-EPO (2:1)) based on the results of PXRD
(Fig. 3) and relevant in vitro dissolution studies (Fig. 5). The
sample prepared by SE (SE-EPO (2:1)) showed superior
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Biorelevent dissolution test(SSF)
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Figure 5. In vitro dissolution results in SSF (pH 7.4, 37 £ 0.5°C, 50 rpm)
of raw Azithromycin (AZI); Azithromycin-containing Eudragit EPO
(polymer: drug ratio of 2:1) where AZI was loaded using SE method
(SE-EPO (2:1)) or supercritical fluid technology (SFT-EPO (2:1)) as
compared to a reference commercial preparation available in the Jordanian
market(Zithromax®200mg/5ml, Pfizer, US) (Ref).

properties in terms of precipitation of the Azithromycin
in the amorphous form as indicated by the efficient
microencapsulation and efficiency in decreasing the in vitro
release of the drug in SSF. The SEM image (Fig. 6) of SE-
EPO (2:1) shows spherical microparticles (78.3 um) with a
relatively rough surface.

In vivo taste masking evaluation

The in vivo taste masking test was performed for the
most successful formulation (SE-EPO (2:1)) as prepared by
SE. The success of the taste masking ability of the developed
microparticles was evaluated in vivo in ten healthy volunteers
in a two-period study as compared to raw Azithromycin
(Table 2). Most volunteers reported an improved taste masking
capacity over 60 seconds for the prepared microparticles
compared to the raw Azithromycin. These in vivo results
of taste-masking ability can be directly correlated with the
decrease in the in vitro drug release in SSF (Section “In vitro
dissolution studies,” Fig. 5).

Previous studies investigating Eudragit L100
microparticles prepared using SE indicated a promising taste
masking efficacy. The bitter taste masking of Azithromycin can
be explained by the intermolecular interaction between the amine
group of Azithromycin and the carbonyl group in the carrier [21].
In the current work, the cationic Eudragit EPO polymer was
used for the molecular dispersion of Azithromycin within the
polymeric matrix. Therefore, Azithromycin’s access to taste
buds was hindered, and thus, the Azithromycin’s bitter taste was
masked; this was confirmed by the in vivo taste-making study
and the decreased Azithromycin release in vitro in SSF by the
cationic polymer Eudragit EPO-based formulation as prepared
and loaded with drug using the SE technique (SE-EPO (2:1)).

From the study results, it can be concluded that
the compared drug loading methodologies can impact drug
localization, encapsulation efficiency, and release properties.
The selection of the suitable method should be directly linked to

Figure 6. SEM image (magnification power = 2400x) of Azithromycin (AZI)-
containing Eudragit EPO (polymer: drug ratio of 2:1) where AZI was loaded
using SE method (SE-EPO (2:1).

Table 2. Taste panel scores for the in vivo clinical taste study of raw
Azithromycin (AZI) as compared to the best formulation prepared
herein (i.e., SE-EPO (2:1)). SE-EPO (2:1) was prepared and loaded
with AZI in Eudragit EPO (polymer: drug ratio of 2:1) using the
SE method. Each subject was evaluated at three time points: (A) 10
seconds, (B) 30 seconds, and (C) 60 seconds.

AZI SE-EPO (2:1)
formulation
Volunteer/sample A B C A B C
Code

1 3 3 3 0 0 0

2 3 3 3 0 0 1

3 3 3 3 0 0 0

4 3 3 3 1 1 1

5 2 3 3 0 0 0

6 3 3 3 1 0 0

7 3 3 3 0 1 0

8 3 3 3 0 0 0

9 3 3 3 0 1 1

10 3 3 3 0 0 0
Average value 2.9 3 3 0.2 0.3 0.3

Maximum value 3 3 3 1 1 1
Minimum value 2 3 3 0 0 0

the intended application. In this study, the SE method resulted
in slower release rates in a salivary medium, confirmed by the
in vivo taste-making evaluation.

CONCLUSION

The bitter taste masking of Azithromycin dehydrate
was successfully applied in the current work using a
nonaqueous emulsion SE method. Using the Eudragit EPO
polymer, the Azithromycin’s in vitro release was decreased, and
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the crystalline nature was lost. The FTIR results indicated no
Azithromycin-Eudragit EPO interaction as opposed to loading
Azithromycin in Eudragit S100. Using the supercritical fluid
technology to load Azithromycin into Eudragit EPO resulted in
higher loading efficiency (91% as compared to 52%) but faster
in vitro release (6% as compared to <2%) of Azithromycin as
compared to using the SE method. Thus, despite supercritical
fluid technology and SE being promising methods in vitro,
SE resulted in the best performance. This performance was
confirmed in the in vivo clinical study in healthy subjects.
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