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ABSTRACT

Solid Dispersion (SD) is used in improving drugs’ physicochemical properties including solubility and dissolution and it
is considered as a smart method of pharmaceutical technology. The drug risperidone (RIS) is prescribed for the short-
term management of acute manic or mixed episodes linked to bipolar disorder, both positive and negative signs, and
symptoms of schizophrenia. RIS is class Il drug as stated by the Biopharmaceutical Classification System (BCS) which
means it has low solubility. In this study, attempts were made to enhance dissolution rate and solubility of RIS by solid-
dispersion system. Twenty eight formulas of RIS were prepared as a solid- dispersion using different carriers includes
poloxamer 407 (PXM407), polyethylene glycol 6000 (PEG6000), Polyvinylpyrrolidone (PVP K30), and poloxamer188
(PXM188) at different drug: carrier ratios (1:1, 1:2, 1:3, and 1:5) by using two different preparation methods (fusion
method and solvent evaporation method). The prepared formulas were characterized for drug content, production
yield, solubility study, dissolution study, FTIR, DSC, and PXRD .The results indicate that the used carriers show
enhancement in drug solubility in the following rank order: PVP K30>PEG 6000> PXM407> PXM188. The best drug:
polymer ratio was 1:5 while best preparation method was solvent evaporation. The optimum formula (drug: PVP K30
at ratio of 1:5) is prepared by solvent evaporation method shows 25-fold enhancement in solubility related to pure
RIS. Further characterization of the optimum formula shows amorphousization of RIS. It can be concluded that the
solid dispersion can under the selected criteria here can be followed to solve the problem of RIS solubility which could
possibly result in better RIS bioavailability.
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As per the Biopharmaceutical Classification System
(BCS), RIS is drug of class Il meaning it has low aqueous
solubility. Therefore, it is necessary to produce an
appropriate dosage form that would result in greater

INTRODUCTION solubility and better bioavailability. According to the

Risperidone (RIS) 1is atypical antipsychotic drug
prescribed for the short-term management of acute
manic or mixed episodes linked to bipolar disorder
where it is administered orally. It is also used to treat
schizophrenia and other psychoses. Both the positive and
negative signs and symptoms of schizophrenia can be
effectively treated with RIS. Behavioral and psychological
symptoms of dementia and irritability associated with
autism and other psychoses can also be managed with
RIS [1]. RIS chemical name is 3- (2- [4-(6- Fluoro-
1,2-benzisoxazol-3-yl)-1- piperidinyl]ethyl)-6,7,8,9-

United States Pharmacopeia, RIS is a white or almost
white crystal powder. Practically, insoluble in water,
sparingly soluble in alcohol, soluble in dichloromethane.

Figure 1: Chemical Structure of Risperidone ®.
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Its molecular formula C23H27FN402, molecular weight
410.5 g/mol, melting Point 170°C, pKa 8.76 and log P
3.27.

Many studies have been done to improve RIS water
solubility through different formulation technologies to
achieve optimum bioavailability with minimal adverse
effects [3-6]. The technologies of Solid Dispersions (SD)
are used to improve oral absorption and bioavailability
of BSC class II and IV drugs. In solid dispersions the
hydrophobic drugs are dispersed in the matrix which is
hydrophilic matrix to form SD. There are many polymers
that can be used in the preparation of solid dispersion
such as Poly Ethylene Glycol (PEG) and Poly Vinyl
Pyrolidone (PVP). Also surfactant such as poloxamer
188 and poloxamer 407 are used in the preparation of
SD to increase the solubility and then the dissolution of
the drugs [7].

Many methods have been used in the manufacturing
of SD such as fusion method and solvent evaporation
method .The solvent evaporation method is one of the
most usually used methods for enhancing solubility
of poorly water-soluble drugs in the pharmaceutical
industry. Since medication and carrier are combined
by a solvent rather than heat as in the melting method,
this approach was primarily designed for heat unstable
components. Consequently, this technique permits the
employment of carriers with abnormally high melting
points [8]. The drug and carrier are thoroughly mixed
after being solubilized in a solvent which is volatile and
subsequently evaporate the solvent at low temperatures,
thereby decreasing the risk of drug and -carrier
thermal breakdown [9]. There are several drawbacks
to this method, such as high cost, difficult to select an
appropriate solvent for each drug and carrier, and
complete solvent evaporation from prepared SD can take
long time [10]. In fusion method heating is used to melt
a physical mixture of medication and polymer, which is
cooled, then solidified while being vigorously stirred.
To attain the necessary particle size, the resulting solid
form is next smashed, pulverized, and sieved. Although
this method has many benefits, such as its low cost and
simplicity, it has several drawbacks such as degradation
of heat-labile products, being not suitable with for high
melting point carriers, and drug and carrier should be
compatible to avoid phase separation [11].

The Objective of the Study

The aim of the study was to formulate solid dispersion
of RIS using PVP K30, PEG 6000, PXM 188 and PXM407
and study their effect on the solubility and dissolution
rate of RIS.

MATERIALS AND METHODS

Materials

Risperidone, poloxamer 188, poloxamer 407, PEG6000
and PVPK30 were obtained from Hyper Chem, China.
Methanol was obtained from GCC-(UK). All of other
reagents were of analytical grade.

Preparation of Risperidone Solid Dispersion

Solvent Evaporation Method

Various carriers PXM 407, PEG 6000, PVP K30, and PXM
188 were used in varied ratios (1:1, 1:2, 1:3, and 1:5)
representing the drug: carrier ratio (w:w) as shown in
table 1 to create the RIS solid dispersion. The carriers
and drug were accurately weight. By using a magnetic
stirrer, the carriers were individually dissolved in 10
ml of methanol until a clear solution is formed. RIS
was then added, and mixing was maintained. Solvent
was evaporated at room temperature for 24 hours.
The resulting dry material was ground and sieved
via a 250-micron sieve then kept in a desiccator for
characterization [12, 13].

Fusion Method

The fusion process involves liquefying a predetermined
number of carriers and drug in varied ratios (1:1, 1:2,
1:3, and 1:5) representing the drug: carrier ratio (w:
w) as shown in table 1. First, the carrier was heated in
a porcelain Petri-dish just above its melting point then
drug was added and the mixture was constantly stirred
for five minutes before being chilled in an ice bath.
After that, the dried material was ground and sieved
via a 250-micron sieve then stored in a desiccator for
characterizations. A modification of the above method
was used for PVP K30, namely closed melting point
method. This method includes the addition of water to
the carrier and heated, the drug dispersed in the heated
mixture with constant stirring then cooled it. The dried
mass was crushed and ground in mortar and pestle
and passed through 250-micron sieve and stored in a
desiccator.

Preparation of Physical Mixture

In the exact ratios as the optimum SD formula, the drug
and polymer were uniformly mixed by using mortar and
pestle for 10 minutes to prepare the physical mixture
[14].

Characterization of Prepared Risperidone Solid
Dispersion Formulas

Percent Yield (PY %) Determination of Prepared

RIS Solid-Dispersion.

Percentyield (PY %) of the prepared RIS-solid dispersion
was calculated to determine the efficiency of each of SD
preparation method for each formula. The PY% was
set by calculating the ratio of the actual weight of the
resulting solid dispersion on the theoretical mass of
drug and carrier [15].

Actual weight of solid depression

PY% = x100

Theoritical weight of soliddepression

Determination of Risperidone Content in Prepared
Solid Dispersion

A volume of 100 mL of 0.1N HCl was used to dissolve the
RIS solid dispersion corresponding to 10 mg of RIS, which
was then mixed using a vortex mixer. Serial dilutions of
the solution were performed before employing Whatman
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Table 1: Composition of RIS Solid Dispersion Formulas and Method of Preparation.

Formula Code Carrier Drug: Carrier ratio (W:W) Method of Preparation
SD1 PEG6000 01:01 Solvent evaporation
SD2 PXM188 01:01 Solvent evaporation
SD3 PXM407 01:01 Solvent evaporation
SD4 PVP K30 01:01 Solvent evaporation
SD5 PEG6000 01:02 Solvent evaporation
SD6 PXM188 01:02 Solvent evaporation
SD7 PXM407 01:02 Solvent evaporation
SD8 PVP K30 01:02 Solvent evaporation
SD9 PEG6000 01:03 Solvent evaporation
SD10 PXM188 01:03 Solvent evaporation
SD11 PXM407 01:03 Solvent evaporation
SD12 PVP K30 01:03 Solvent evaporation
SD13 PEG6000 01:05 Solvent evaporation
SD14 PXM188 01:05 Solvent evaporation

SD15 PXM407 01:05 Solvent evaporation
SD16 PVP K30 01:05 Solvent evaporation
SD17 PEG6000 01:01 Fusion
SD18 PXM188 01:01 Fusion
SD19 PXM407 01:01 Fusion
SD20 PVP K30 01:01 Fusion
SD21 PEG6000 01:02 Fusion
SD22 PXM188 01:02 Fusion
SD23 PXM407 01:02 Fusion
SD24 PVP K30 01:02 Fusion
SD25 PEG6000 01:03 Fusion
SD26 PXM188 01:03 Fusion
SD27 PXM407 01:03 Fusion
SD28 PVP K30 01:03 Fusion

filter paper to filter it. Spectrophotometric analysis
estimated the RIS content at 277 nm. The following
equation was used to calculate the percentage of drug
content in the produced solid dispersion [16].

Actual weight of RIS
Theoritical weight of RIS

Drug content(%) = x100

Determination of Saturated Solubility of
Risperidone Solid -Dispersion

In aqueous solutions, the solubility of the produced RIS
solid dispersion was evaluated. The solubility study was
done by adding excess amounts of RIS solid- dispersion
into screw capped vials holding 10 ml of water. The
tightly sealed vials are kept in water bath shaker at 25
+ 0.5 °C for 48 hours. After centrifuging and filtering
the saturated solutions were filtered through a 0.45pm
membrane filter, then the amount RIS dissolved was
determined using a UV spectrophotometer [17, 18].

In-Vitro Dissolution Studies of RIS-Solid Dispersion
and Pure Risperidone

The dissolution profiles of pure RIS and the RIS from the
prepared solid dispersion formulas were studied. The
test is performed in 900 ml phosphate buffer of pH 6.8,
rotation was at 50 rpm and the media temperature was
kept at 37+ 0.5 °C during the test using USP standard
dissolution apparatus II with paddle. Five ml aliquot
samples were taken, and replaced with fresh phosphate

buffer pH 6.8 solution of the same volume at time points
of 5, 10, 15, 20, 30, 40, 50, and 60 minutes. Then, after
filtering the samples, spectrophotometric measurements
are made to determine percentage drug released.

Factors Affecting Dissolution Behavior of RIS from
Solid Dispersion

The impact of different polymer type (PEG6000, PXM188,
PXM407, and PVP K30) on the drug release of prepared
solid dispersion was studies through formulas SD13,
SD14, SD15, and SD16, respectively. These formulas had
the same ratio of drug: polymer (1:5) and same method
of preparation which is solvent evaporation method. The
results are compared to the release of pure drug.

The influence of different drug: carrier ratio on the drug
release from solid dispersion is also studied through
formulas SD4 (1:1), SD8 (1:2), SD12 (1:3) and SD16
(1:5). All of these formulas were prepared by solvent
evaporation method and the carrier used was PVP K30.

Release Kinetic Analysis of Risperidone Solid-
Dispersion Formulas

Release kinetics of RIS solid dispersion formulas (SD16,
SD8, SD12, SD13, SD15, SD4, SD25, SD6, SD7 and SD10)
was determined using DD solver software. The in-vitro
release numbers were fitted into the kinetic model to
examine the mechanism of drug release. The models
used were Higuchi, first order and first order with
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Fmax release models. The model with the maximum
correlation coefficient (R2) is considered to be the best
fitted model. The DD Solver program used to obtain
release kinetic model of RIS solid dispersion formulas

Evaluations of the Optimum Formula

Fourier-Transform Infrared Spectroscopy (FTIR)
The FTIR study of RIS, PVP K30 polymer, the physical
mixture of RIS and PVP K30 carrier and the optimum
formula (SD16) is conducted tolook at the intermolecular
interactions among the drug and polymers. The samples
were condensed with potassium bromide (KBr) as a disc,
and read by FTIR apparatus (Shimadzu 8000, Japan).
The scanning range was 4000- 400 cm-1 [19].

Differential Scanning Calorimeter (DSC)

Thermal characteristics of the pure RIS, PVP K30 polymer
and optimum formula (SD16) were determined by a
programmed thermal analyzer device (Shimadzu, DSC-
60, and Japan). Approximately 3 mg sample of each was
placed in none hermetically aluminum pan and heated at
rate 10°C per min up to 300°C. The analysis was carried
out under atmosphere flow conditions [20, 21].

Powder X-Ray Diffraction (PXRD)

Powder X-ray was used to analyse the crystallinity of the
pure RIS, the physical mixture of RIS and PVP K30 and
selected formula SD16. The measurements were made
under these circumstances: the filter K, the target metals
Cu, 45KV voltage, and 30mA current. Samples scanned over
a 2 0 range of 3 -80C° the step size was 0.04° [22, 23].

Statistical Analysis

The results of the experiments are expressed as a mean
triplicate (sample # standard deviation) and the analysis
was done with the aid of one-way analysis of variance
(ANOVA) and independent sample T test using IBM SPSS
Statistic version 26 software upon which the results
would be significant when p < 0.05, and the results
would be non-significant if p> 0.05.The DD Solver
program also used to obtain release kinetic model of RIS
solid dispersion formulas [24].

RESULTS AND DISCUSSION

Determination of Saturation Solubility of
Risperidone as a Pure Drug

The solubility studies were done in distilled water
(D.W.), 0.1N HCI and phosphate buffer at pH 6.8 at 25
°C for 48 hour. Risperidone is a weak base and its pKa
value is 8.76 and as expected showed a higher solubility
in an acidic medium to about 10.5 mg/ml. In contrast,
risperidone solubility in phosphate buffer was low with
a solubility value of 1.52 mg/ml. On the other hand, the
solubility of risperidone in water was the lowest of about
0.063mg/ml which is considered practically insoluble as
mentioned in the literature [25].

Characterization of Risperidone Solid Dispersion
The prepared RIS-solid dispersions using different

formulas and methods as described in the materials
and methods are characterized as in the following
subsections:

Percent Yield (PY %) of Prepared RIS-Solid
Dispersion

The PY% of the prepared RIS-solid dispersion was
determined to choose the best preparation method of
solid dispersion. Both solvent evaporation and fusion
methods gave acceptable PY% ranged from (90-99.9
%). All the formulations show high yield percentage,
which indicates the reproducibility of fusion method and
solvent evaporation method techniques for preparation
of RIS solid- dispersion and its efficiency [26].

Drug Content of the Prepared Risperidone Solid
Dispersion Formulas

All prepare formulations showed satisfactory drug
content ranging between 90- 102% (W/W). This
indicating that there was no loss and uniform distribution
of RIS during the preparation process [27].

Saturated Solubility of Risperidone Solid-
Dispersion

The saturated solubility of RIS solid-dispersion
performed in distilled water maintained at 25°C
temperature for 48 hour the results was within
fluctuated range from (0.178-1.62) mg/ml.

Effect of Preparation Method on the Saturated
Solubility of Risperidone

There was significant difference (p<0.05) between
solventevaporation and fusion method in the preparation
of RIS as a solid dispersion in terms of solubility figure
2. This difference may be attributed to the that solvent-
based methods generates solid dispersion with smaller
particle size and comparatively larger surface area, while,
a fusion-based method usually results in a low-porosity
material owing to the decrease in free space existing in
the carrier-drug mixtures [28]. Hence, the shape and the

Figure 2: Effect of Method of Preparation on Saturated Solubility of
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size of the final particle products produced by fusion
method are typically unrelated to the preparing method;
however they are dependent on the grinding process.

Effect of Carrier Type on the Saturated Solubility of
Risperidone

The mean saturated solubility of RIS solid dispersion
using different carriers, (RIS: PEG6000 1:5), (RIS:
PMX188 1:5), (RIS: PMX407 1:5) and (RIS: PVPK30 1:5),
is shown in figure 3. As it is obvious all types of carrier
resulted in an increase in the saturated solubility of RIS
compared to that of pure drug, but PVP K30 resulted in
the highest (p<0.05) increase in solubility compared to
other used carriers. This highest increase in solubility
could be due to that PVP K30 inhibits crystal formation
of drug, increase the wettability and surface area of
the drug, and subsequent creation of amorphous solid-
dispersion to enhance solubility of RIS [29].

Effect of RIS: PVP K30 ratio on the saturated
solubility of risperidone

As shown in figure 4, RIS saturated solubility increased
significantly (p<0.05) with increasing the PVP K30
content in the rank order (1:1 < 1:3 < 1:5) ratios of
formulas prepared by the solvent evaporation method.
Solubility improvement may be attributed to the shared
performance of the surface activity, solubilization,
and wetting effect of PVP K30 [30]. The water soluble
amorphous carrier PVP K30 displays high solubility
when dispersed with poorly water soluble drugs and
the extent of solubility be determined by the molecular
weight and the concentration of PVP. Thus, PVP has been
prepared to be the greatest carrier which may be owing
to its larger solubility profile and hydrogen bonding with
the drug as stated in several studies [31].

In-vitro Release of Risperidone Solid Dispersion:

Effect of Polymer Type

At a constant ratio of drug to polymer (1:5), PVP K30
(SD16) showed a complete release of the drug in just 5
minutes in comparison with other type carriers and pure

Figure 3: Effect of carrier type on the saturated solubility of RIS in
distilled water at 25°C produced by solvent evaporation method.

RIS, where the release was of 86%, 70%, 63% and 7%
for PEG6000 (SD13), PMX188 (SD14), PXM407 (SD15)
and pure RIS, respectively. Release profiles are shown in
Figure 5. This noticeable enhancement (p<0.05) in RIS
release from PVP K30 solid dispersion can be credited
to the greater solubility of RIS solid-dispersion, which is
owing to better solubility of RIS in the presence of PVP
K30. Besides, PVP K30 as hydrophilic polymer could
increase the wettability of drug and therefore expands
the dissolution rate of RIS SD [32].

Effect of RIS: Carrier ratio

The influence of the different RIS: Carrier ratio on the
dissolution behavior of RIS solid dispersion is shown
in Figure 6.The Figure represented the release profiles
of the RIS from its solid-dispersion using PVP K30
as a carrier and solvent evaporation method as the

Figure 4: Effect of the RIS: PVP K30 Ratio on Saturated
Solubility of Risperidone in Water at 25°C Prepared By Solvent
Evaporation Method.

Figure 5: Effect of polymer type of risperidone solid-dispersion
(drug: polymer ratio of 1:5) prepared by solvent evaporation
method on the release of risperidone in phosphate buffer pH
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preparation method, in addition to the release of naked
RIS. It was observed that when the amount of PVP
K30 was increased in formulas (SD16 > SD12> SD8>
SD4), the drug release from solid dispersion increased
significantly (P<0.05). The formula SD16 exhibited
the highest percent of RIS release by (100%) after 5
minutes as compared to SD12 (87%), SD8 (72%), SD4
(71%) and pure RIS (7%). The enhancement in in vitro
dissolution of RIS solid dispersions that are formulated
with higher ratios of the water-soluble carriers is owing
to the improved drug wettability and conversion to the
amorphous forms, which are confirmed by DSC and
PXRD, shown later in this work, and the high probability
of a reduction in particle size. This could be as a result
of the hydrophilic property of PVP K3 and superficial
adsorption of drug particles on this carrier in a very fine
state of subdivision or molecular form. The resultant
reduction in particle size and the rise in the interfacial
area of connection between the drug particles and the
solvent augmented the solubility of the drug compared
to the naked drug [33].

Release Kinetics
After fitting the in vitro release data into various kinetic

Figure 6: Effect of RIS: PVP K30 ratio on percent drug
release from RIS- solid dispersion formulated by the solvent
evaporation method in phosphate buffer pH 6.8 dissolution
medium at 37°C.

models, the regression parameters obtained are shown
in table 2. The best fit for the various models examined
for the solid- dispersions are graded in the order of first
order with Fmax > first order> Higuchi . It was detected
that the release data was set up to fit greatest into the
first order with Fmax model as its correlation coefficient
values (R2) were observed to dominate over the (R2)
values of the other models.

Selection of the Optimum Formula

Selection of the optimum formula was made based on
the solubility reading and the dissolution profile of RIS
solid dispersion. The optimum formula was SD16, which
is composed of RIS-PVP K30 solid dispersion at a ratio
1:5 and prepared by solvent evaporation method. It is
characterized by enhanced solubility and better percent
release of RIS. Therefore it was subjected to further in-
vitro evaluation studies.

Evaluation of Optimum Formula

Fourier Transforms Infrared Spectroscopy (FTIR)
The FTIR spectrum of the pure RIS Figure 7-A showed
characteristic peaks at 3064 cm-1 due to stretching
vibration of (C-H) of aromatic ring and peaks at 2941cm-
1, 2758cm-1 due to stretching vibration of (C-H) alkane
(asymmetric and symmetric). Also peak at 1644 cm-1
is due to stretching vibration of carbonyl group (C=0).
Peak at 1531 cm-1 is due to stretching vibration of
(C=N). Peaks at 1456 cm-1 due to stretching vibration
of (C=C) of aromatic ring. Peaks at 1406, 1353, 1302
cm-1 due to bending of (C-H) alkane. Peak at 1268 cm-1
due to stretching vibration of (C-F) aromatic ring. Peak
at 1240cm-1 is due to stretching vibration of (=C-0).
Peak at 1186 cm-1 is due to stretching vibration of (C-
N). Peaksat 1129, 1086, 1023 cm-1 are due to stretching
vibration at (C-N-C). Peaks at 962,928, 898 cm-1 are due
to disubstitution of benzene ring [34].

The spectra of selected SD16 formula showed all the
characteristic peaks of RIS, demonstrating that there
was no chemical interaction between RIS and PVP K30.
The decreased intensity of RIS peaks in the SD spectrum
(panel B) compared to the naked drug spectrum (panel
A) may be due to dilution effect of the polymer.

Table 2: Release Kinetics Parameters of Risperidone Solid Dispersion Formulas

Mathematical models of drug release

Higuchi model First order model First order with F
Formula code max
k., R square k, R square k, Foo R square
SD16 17.62 -0.045 7.463 0.9991 4.343 99.111 0.9999
SD4 13.338 0.1642 0.089 0.3088 0.591 74.61 0.9912
SD12 15.95 0.0654 0.344 0.8826 0.707 89.465 0.998
SD13 17.353 0.0871 0.399 0.9964 0.427 98.362 0.9988
SD15 15.978 0.5156 0.158 0.9503 0.213 92.213 0.9917
SD8 15.524 0.2489 0.197 0.8693 0.332 88.167 0.9986
SD25 14.584 0.496 0.11 0.8436 0.195 85.022 0.9992
SD6 16.494 0.296 0.243 0.96 0.318 93.64 0.9936
SD7 12.57 0.4262 0.061 0.4442 0.231 72.419 0.9972
SD10 17.216 0.2746 0.328 0.9829 0.375 97.047 0.9901
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Figure 7: FTIR spectrum of (A) Pure Risperidone, (B) SD16 formula and (C) Physical Mixture of RIS and PVP K30.
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Figure (8): DSC thermograms of (A) risperidone, (B) PVP K30, and (C) SD16 formula.
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Differential Scanning Calorimeter (DSC)

The DSC thermograms of pure drug RIS, PVP K30
polymer, and SD16 formula are shown in figure 8. The
DSC thermograms of RIS displayed a sharp endothermic
peak at 172.39°C which represents the melting point
of RIS which revealed the crystallinity nature of RIS as
reported in literature (3, 4). DSC thermograms of PVP
K30 showed broad endothermic peak at 88.13°C which
may be due to residual moisture and the glass transition
temperature (Tg) of PVP K30 appeared at 160°C. DSC
thermograms of SD16 showed that there was a single
endothermic peak (156.37°C) which was around the PVP
K30 glass transition temperature (Tg). While the unclear
presence of RIS endothermic peak at (172.39°C) might
be attributed to the existence of RIS in an amorphous
state rather than its original crystalline state.

Powder X-Ray Diffraction (PXRD)

With the aim of find out the crystallinity of pure RIS,
physical mixture of RIS and PVP K30 polymer and
optimum formula (SD16), powder X-ray diffraction was
used. The XRD studies were pursued to gain insight
into the physical environment of the drug in the solid
dispersion formulation. Figure 9 and 10 show the XRD
spectra of pure RIS and the SD16 formula, respectively.
The XRD pattern of RIS showed the great peak of
high intensity at 2 Theta 20.9872 and five other less
prominent peaks at 2 theta 14.0024, 18.6207, 19.4645,
22.8554 and 28.6129 with intensity of 3518,853,
1654,851, 1035 and 1100, respectively because of the
native crystalline arrangement of RIS. However, there
were a disappearance and reduction in these peaks
intensities for the SD16 formula sample. The loss of
RIS peak in the SD16 proves the presence of RIS in
amorphous form. The important disappearance and/or
decrease in the intensity of peaks was detected in SD16
PXRD arrangement was an element of increasing drug
solubility and dissolution.

Figure 9: Powder XRD of naked risperidone.

Figure 10: Powder XRD of the optimum (SD16) formula.

CONCLUSION

Based on the results gained from the current study, it can
be established that the poor solubility of RIS (BCS Il drug)
was effectively improved via solid- dispersion technique
using different carriers like PVP K30, PEG 6000, PXM 407
and PXM 188. However, the carrier PVP K30 with (1:5)
ratio seemed to be the best carrier in comparison with
other carriers. The formula (SD16) with RIS: PVP K30
(1:5) ratio seemed to be the optimum formula which was
prepared by solvent evaporation method for improving
the solubility and dissolution rate of RIS. The FTIR
spectra showed no specific RIS-PVP K30 interactions.
The DSC thermograms and X-ray diffraction showed the
conversion of the RIS powder from the crystalline form
to the amorphous form by solid dispersion which caused
the improved the solubility of RIS.
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