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ABSTRACT
Rilpivirine having lowest water solubility indicates class II drugs of BCS. These classes of drugs could
potentially exhibit dissolution rate limited absorption. The objective of the present study is to improve the
solubility and dissolution of Rilpivirine through inclusion complexation with βCD and HPβCD. Solid binary
systems of Rilpivirine with βCD and HPβCD were prepared by solvent evaporation and kneading methods at
1:1 and 1:2 M ratios. The prepared solid binary systems were studied in solution state by phase solubility, in
vitro dissolution rate and solid state by FTIR and XRD. The dissolution parameters were studied by using
dissolution software PCP Disso V3. The drug content was uniform in all the solid binary systems with low SD
and CV values. The apparent stability constant indicates there is a 1:1 stochiometric complex with βCD and
HPβCD. The formation of inclusion complexes with βCD and HPβCD in the solid state were confirmed by FTIR,
XRD. The dissolution data clearly suggest drug release was method dependent and type of cyclodextrin. The
dissolution of solid binary systems obeyed first-order kinetics and model fitted with Hixon crowel. A true
inclusion complex of Rilpivirine was observed with βCD and HPβCD. Dissolution properties of solid binary
systems were superior then rilpivirine alone and its corresponding physical mixtures. Overall dissolution rate
was solvent evaporation > kneaded binary systems > physical mixture > pure drug. One-way ANOVA results
suggest the DE30 and DE60 values were significantly higher (P<0.05) in solid binary systems when compared to
physical mixture and pure drug.
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INTRODUCTION
Aqueous solubility can also be an issue for some
marketed drugs. More than 90% of drugs approved
since 1995 have poor solubility, poor permeability or
both. Approximately 16% have less than optimal
performance specifically because of poor solubility and
low bioavailability. A marketed drug with poor water
solubility can still show performance limitations, such
as incomplete or erratic absorption, poor bioavailability
and slow on set of action. Finally, it may be necessary
to increase the dose of a poorly soluble drug to obtain
the efficacy required. The different methods are
available to enhance the dissolution and absorption
rates of poorly water soluble drugs. An inclusion
complex with Cyclodextrins is one of the excellent
methods used to enhance the solubility. Cyclodextrins
improve the apparent drug solubility and/or
dissolution of poorly water soluble drugs through
inclusion complexes with their apolar molecules or
functional groups. The resulting complex hides most of
the hydrophobic functionality in the interior cavity of
the cyclodextrin while the hydrophilic hydroxyl groups
on the external surface remain exposed to the
environment. The net effect is water soluble
cyclodextrin drug complex is formed. [1-6] Cyclodextrins
enhance the bioavailability of insoluble drugs by
increasing the drug solubility, dissolution and
absorption/or drug permeability. They increases the
permeability of insoluble hydrophobic drugs by
making the drug available at the surface of the
biological barrier e.g. skin, mucosa or eye cornea, from
where it partitions into the membrane without
disrupting the lipid layers of the barrier. [7-10]
β-cyclodextrin [11-17] appeared as white crystalline,
nonhygroscopic powder having melting point of 255–
265°C. Soluble 1 in 200 parts of propylene glycol, 1 in
50 of water at 20°C, 1 in 20 at 50°C. Practically insoluble
in acetone, ethanol (95%) and methylene chloride. βcyclodextrin is considered to be nontoxic when
administered orally and is primarily used in tablet and
capsule formulations. In oral tablet formulations, βcyclodextrin may be used in both wet granulation and
direct compression methods. Hydroxypropyl-βcyclodextrin [18-19] appeared as a white or almost white,
amorphous or crystalline free flowing, odourless
powder. It contains not less than 10.0 percent and not
more than 45.0 percent hydroxypropoxy groups.
HPβCD is very soluble in water. Substitution of the
hydroxyl groups of the βCD disrupts the network of
hydrogen bonding around the rim of the βCD. HP-βcyclodextrin is suitable for molecular encapsulation of a
sparingly water soluble compounds to enhance the
aqueous solubility.
Rilpivirine is non nucleoside reverse transcriptase
inhibitor (NNRTI) which is used for the treatment
of HIV-1 infections in treatment-naive patients. It is a
diarylpyrimidine, a class of molecules that resemble
pyrimidine nucleotides found in DNA. [20] Rilpivirine is

a white power with a molecular weight of 366.42. It is
having lowest water solubility of about 10mg/ml and
its logP value is 3.8, indicates class II drugs of BCS
(biopharmaceutical classification systems i.e. high
permeability and low solubility). These classes of drugs
could potentially exhibit dissolution rate limited
absorption and their dissolution rates may be improved
through the preparation of solid dispersion [21] and
inclusion complexes [22] therefore, Rilpivirine is suitable
candidate
for
inclusion
complexation
with
cyclodextrins viz., βCD and HPβCD. Cyclodextrins are
known for ability to encapsulate a wide variety of
drugs into their hydrophobic cavity without the
formation of any covalent bonds and are widely used
in the pharmaceutical field owing to their high aqueous
solubility and ability to stabilize drug molecules. [23-26]
The main objective of the present research work
Rilpivirine having lowest water solubility indicates
class II drugs of BCS. These classes of drugs could
potentially exhibit dissolution rate limited absorption.
The objective of the present study is to improve the
solubility and dissolution of Rilpivirine through
inclusion complexation with βCD and HPβCD.

MATERIALS AND METHODS
Rilpivirine was procured from Strides Arc lab,
Bangalore, Karnataka state. β-Cyclodextrin, HP- βCyclodextrin were procured as a gift sample from
Yarrow chem. products. Dichloromethane was S.D.
Fine chem., Mumbai. All other ingredients used were of
analytical grades and distilled water was used
thorough the studies.
EXPERIMENTAL
Preparation of solid binary systems: The following
solid binary systems of Rilpivirine with βCD and HP-βCD at 1:1 and 1:2 molar ratios are prepared by different
methods.
Preparation of solid binary systems: The following
solid binary systems of Rilpivirine with βCD and HP-βCD at 1:1 and 1:2 molar ratios are prepared by different
methods.
Physical mixtures (PM): The physical mixtures of
Rilpivirine: βCD, Rilpivirine: HP-β-CD in 1:1 and 1:2 M
were obtained by mixing individual components
together with a spatula.
Kneading method (KNE): Accurately weighed
quantities of Rilpivirine and βCD at 1:1, 1:2 molar ratios
were triturated in glass mortar with small volume of
dichloromethane. The thick slurry was kneaded for 1
hour and then dried at 45°C until dryness. The dried
mass was pulverized and sieved through #120 and
stored in desiccator until further evaluation. Similarly
the solid binary systems were prepared with HP-β-CD.
Solvent evaporation method (SE): Accurately weighed
quantities of Rilpivirine and βCD at 1:1, 1:2 molar ratios
were dissolved in dichloromethane. The resulting
mixture was stirred for 1 hour and evaporated under
vacuum until dry. The dried mass was pulverized and
sieved through #120 and stored in desiccator until
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further evaluation. Similarly the solid binary systems
were prepared with HP-β-CD. The formulae of physical
mixture and solid binary systems are given in Table 1.
Characterization of solid binary systems
Detection of solid binary systems in solution state by
drug content uniformity, phase solubility studies, in
solid state fourier transmitted infrared (FTIR) studies,
powder X-ray diffractometry (XRD) and in vitro
dissolution studies.
Drug content uniformity
In each case physical mixture and solid binary systems
equivalent to 20 mg of Rilpivirine was accurately
weighed and transferred to 100 ml volumetric flask.
Methanol was added and mixed to dissolve the
Rilpivirine. The volume was made up to 100 ml with
methanol. From this 1 ml is subsequently diluted with
0.01N HCl and make up to volume to 10 ml and
Rilpivirine content was calculated from the calibration
curve.

Fig. 1: Phase solubility of Rilpivirine in 0.01N

Fig. 2: Phase solubility of Rilpivirine in 0.01N HCl.

Phase solubility studies
Solubility measurements were carried out according to
the method described by Higuchi and Connors. [18] The
apparent stability constants (K1:1) were calculated from
phase solubility diagrams by using following equation.

Where So is intercept
Excess amounts of Rilpivirine were added to 15 ml
βCD solution (ranging in concentration from 0.001 to
0.02 M) prepared in 0.01N HCl in a series of 25 ml
stoppered conical flasks. The mixtures were shaken for
48 hour at room temperature (37°C) on a rotary flask

shaker. Shake for 48 hour to achieve equilibrium. 2 ml
aliquots were withdrawn at 48 hour followed by 2 hour
intervals and filtered immediately using a 0.45μm
nylon disc filter. The filtered samples were diluted and
assayed for Rilpivirine by measuring absorbance at 280
nm. Shaking was continued until three consecutive
estimations were the same. The solubility experiments
were conducted in triplicate. The blanks were
performed in the same concentrations of Rilpivirine in
order to cancel any absorbance that may be exhibited
by the βCD molecules. Similarly the solubility of
Rilpivirine was carried out in HP-βCD solution
(ranging in concentration from 0.001 to 0.03M)
prepared in 0.01N HCl. The apparent stability constants
were calculated from the solubility diagrams.
Table 1: Formulae of Rilpivirine physical mixture and its solid
binary systems
Batches
Drug
Cyclodextrin
Ratio
Method
F-1
Rilpivirine
β-CD
1:1
PM
F-2
Rilpivirine
β-CD
1:2
PM
F-3
Rilpivirine
β-CD
1:1
KNE
F-4
Rilpivirine
β-CD
1:2
KNE
F-5
Rilpivirine
β-CD
1:1
SE
F-6
Rilpivirine
β-CD
1:2
SE
F-7
Rilpivirine
HP-β-CD
1:1
PM
F-8
Rilpivirine
HP-β-CD
1:2
PM
F-9
Rilpivirine
HP-β-CD
1:1
KNE
F-10
Rilpivirine
HP-β-CD
1:2
KNE
F-11
Rilpivirine
HP-β-CD
1:1
SE
F-12
Rilpivirine
HP-β-CD
1:2
SE
Table 2: Data showing drug content
mixtures and its solid binary systems
Amount of
Amount of
drug
Batches drug taken
recovered
(mg)
(mg)
F-1
20
19.58
20
19.69
F-2
F-3
20
19.82
F-4
20
19.38
F-5
20
19.48
F-6
20
19.75
F-7
20
19.82
20
19.61
F-8
20
19.93
F-9
F-10
20
19.68
F-11
20
19.41
F-12
20
19.31
*Average of three determinations

of Rilpivirine physical
% Drug
content* ±
SD

Coefficient
of
variance

97.90 ± 0.13
98.45 ± 0.20
99.12 ± 0.27
98.93 ± 0.31
97.42 ± 0.32
98.77 ± 0.39
99.13 ± 0.37
98.09 ± 0.40
99.65 ± 0.32
98.44 ± 0.21
97.06 ± 0.27
97.98 ± 0.14

0.139
0.206
0.272
0.313
0.328
0.394
0.373
0.407
0.321
0.213
0.278
0.142

Table 3: Phase solubility data of Rilpivirine in 0.01N HCl
Concentration of Rilpivirine in βCD solution
Molar
M×10-4
Concentration
of CDs
I
II
III
Mean
SD
0.001
0.168
0.169
0.166
0.167
0.0015
0.002
0.194
0.193
0.192
0.193
0.0010
0.003
0.215
0.214
0.216
0.215
0.0012
0.004
0.288
0.287
0.281
0.285
0.0037
0.005
0.308
0.311
0.312
0.310
0.0020
0.0075
0.376
0.37
0.374
0.373
0.0030
0.01
0.442
0.443
0.447
0.444
0.0026
0.0123
0.506
0.51
0.502
0.506
0.0040
0.015
0.598
0.61
0.618
0.608
0.010
0.0175
0.63
0.624
0.629
0.627
0.0032
0.02
0.711
0.719
0.716
0.715
0.0040
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Fig. 3: FTIR spectra of pure drug Rilpivirine and F-1 to F-6 solid
binary systems

Fig. 4: FTIR spectra of Pure drug Rilpivirine and F-7 to F-12 solid
binary systems

Int. J. Pharm. Sci. Drug Res. January-February, 2018, Vol 10, Issue 1 (31-38)

34

Srivani et al. / Enhancement of Solubility of Rilpivirine by Inclusion Complexation…..……
Table 5: Comparative FTIR data of Rilpivirine physical mixture and
solid binary systems
-NH
CH3
C=N
Batches
Stretching
Stretching
Stretching
Rilpivirine
2977.76cm-1
2890.38cm-1
1385.04cm-1
F-1
2977.00cm-1
2890.57cm-1
1385.04cm-1
F-2
2977.02cm-1
2890.65cm-1
1385.09cm-1
F-3
2977.03cm-1
Disappear
1384.84cm-1
F-4
2924.34cm-1
Disappear
1331.36cm-1
F-5
2976.90cm-1
2890.36cm-1
1384.72cm-1
F-6
2925.53cm-1
2854.48cm-1
1333.23cm-1
F-7
2977.04cm-1
2890.44cm-1
1384.82cm-1
F-8
2976.99cm-1
2890.60cm-1
1385.21cm-1
F-9
2976.97cm-1
2890.45cm-1
1384.76cm-1
F-10
Disappear
2886.62cm-1
1333.29cm-1
F-11
2924.37cm-1
2855.50cm-1
1332.81cm-1
F-12
2924.24cm-1
2853.41cm-1
1334.75cm-1
*Average of three determinations

Fig. 6: X-ray diffraction pattern of Rilpivirine, HP β-CD, F-10 and F12

Fig. 5: X-ray diffraction pattern of Rilpivirine, β-CD, F-4 and F-6

Fig. 7: Comparative dissolution profiles of Rilpivirine and F-1, F-3
and F-5 formulations
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Fig. 8: Comparative dissolution profiles of Rilpivirine and F-2, F-4
and F-6 formulations

Fig. 9: Comparative dissolution profiles of Rilpivirine and F-7, F-9 and
F-11 formulations

Fig. 10: Comparative dissolution profiles of Rilpivirine and F-8, F-10
and F-12 formulations

Dissolution studies
In vitro dissolution studies of pure Rilpivirine, physical
mixture and its solid binary systems were carried out in
900 ml of 0.01N HCl using a USPXXI type 2 dissolution
rate test apparatus by the powder dispersed amount
method (powder samples were spread over the
dissolution medium). Sample equivalent to 20 mg of
Rilpivirine, speed of 50 rpm and a temperature of 37°C
were used in each test. A 5ml aliquot was withdrawn at
different time intervals, filtered using a 0.45µm nylon
disc filter and replaced with 5 ml of fresh dissolution
medium. The filtered samples were suitably diluted, if
necessary and assayed for Rilpivirine by measuring the
absorbance at 280 nm. The dissolution experiments
were conducted in triplicate. The results were
computed by using dissolution software.
RESULTS AND DISCUSSION
Solid binary systems of Rilpivirine in βCD and HPβCD
were prepared by two methods viz., kneading and
solvent evaporation at 1:1 and 1:2 molar ratios.
Detection of inclusion complexation was done in
solution state by means of drug content uniformity,
phase solubility analysis and in solid state by FTIR,
powder x-ray diffractometry (X-RD) and in vitro
dissolution studies.
The formulated solid binary systems were evaluated in
solution state and solid state. The drug content of all
batches was determined and the data was given in
Table 2. The percent drug content of the solid binary
systems was found to be in the range of 97.42 ± 0.32 to
99.12 ± 0.27 for F-1 to F-6 and 97.06 ± 0.27 to 99.65 ± 0.32
for F-7 to F-2 formulations. The coefficient of variation
(CV) and standard deviation (SD) in the percent drug
content was found to be less than 0.5% in all the batches
prepared. There was no significant loss of drug during
the preparation of binary systems and proportion of
drug and carrier remained uniform in each batch
prepared. The phase solubility data of Rilpivirine in
0.01N HCl were given in [Fig. 1 and 2; Table 3 and 4].
The apparent stability constant values were 7.231M ±
0.01682 and 9.362M ± 0.1778 for βCD and HPβCD
respectively. The larger constant that was observed
with HPβCD indicates Rilpivirine interacts more
strongly with HPβCD.
FTIR studies
The compatibility between pure drug and polymers
were studied by FTIR. The FTIR spectra of Rilpivirine,
β-CD, HP-β-CD, and solid binary systems were given
in Fig 3-4 and Table 5. Rilpivirine in the physical
mixtures, solvent evaporated and kneaded products
with both cyclodextrins observed with significant
shifting of characteristic Rilpivirine bands towards
lower wave length. These results indicate the formation
of inclusion complex suggesting the formation of
hydrogen bonds between the characteristic functional
groups of Rilpivirine and the hydroxyl groups of the
host cavities during complexation processes.

FTIR studies
Fourier transform IR spectra were recorded on a
Shimadzu FTIR-281-spectrophotometer. The spectra
were recorded for Rilpivirine, βCD, HPβCD, physical
mixture and its solid binary systems. Samples were
prepared in KBr disks prepared with a hydrostatic
press at a force of 5.2T cm-2 for 3 min. The scanning
range was 450-4000 cm-1 and the resolution was 1 cm-1.
Powder X-ray diffractometry
The powder X-ray diffraction patterns of pure
Rilpivirine, βCD, HPβCD and selected solid binary
systems were recorded by using Philips X-ray powder
diffractometer (model PW 3710) employing Crradiation. The diffractometer were run at 2.4°/min in
terms of 2θ angle.
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Table 6: Dissolution data of Rilpivirine, physical mixture and its solid binary systems prepared with βCD
Cumulative percent of drug released (±*SD)
Time
(min)
Pure drug
F1
F2
F3
F4
5
1.84 ± 0.01
2.84 ± 0.1
3.24 ± 0.1
11.57 ± 0.23
12.74 ± 0.08
10
2.491 ± 0.09
4.8 ± 0.19
4.64 ± 0.37
13.76 ± 0.11
15.01 ± 0.47
15
3.331 ± 0.02
7.13 ± 0.41
6.01 ± 0.47
15.66 ± 0.10
28.56 ± 0.1
20
4.021 ± 0.11
8.95 ± 0.12
11.38 ± 0.19
23.4 ± 0.03
33.04 ± 0.06
30
6.991 ± 0.09
10.57 ± 0.4
14.05 ± 0.46
45.78 ± 0.11
47.69 ± 0.09
40
8.81 ± 0.05
13.07 ± 0.19
21.63 ± 0.09
50.04 ± 0.2
49.12 ± 0.12
50
10.3 ± 0.04
21.2 ± 0.08
28.88 ± 0.1
62.61 ± 0.1
62.83 ± 0.15
60
14.36 ± 0.07
26.9 ± 0.09
32.45 ± 0.19
71.06 ± 0.22
72.04 ± 0.1
90
17.3 ± 0.06
31.86 ± 0.13
42.18 ± 0.14
75.57 ± 0.32
80.65 ± 0.19
120
24.24 ± 0.08
41.92 ± 0.47
46.9 ± 0.12
80.26 ± 0.10
86.90 ± 0.18

F5
14.07 ± 0.09
16.39 ± 0.39
29.45 ± 0.08
33.79 ± 0.07
48.23 ± 0.06
54.63 ± 0.03
62.98 ± 0.08
72.84 ± 0.1
80.88 ± 0.03
87.56 ± 0.06

F6
17.28 ± 0.09
22.56 ± 0.22
25.02 ± 0.11
36.15 ± 0.26
43.82 ± 0.1
52.14 ± 0.14
62.73 ± 0.2
72.12 ± 0.13
83.38 ± 0.47
92.71 ± 0.32

Table 7: Dissolution data of Rilpivirine, physical mixture and its solid binary systems prepared with HP βCD
Cumulative percent of drug released (±*SD)
Time
(min)
Pure drug
F7
F8
F9
F10
F11
5
1.84 ± 0.01
3.07 ± 0.11
3.08 ± 0.07
13.62 ± 0.19
14.5 ± 0.29
15.43 ± 0.39
10
2.491 ± 0.09
3.26 ± 0.07
3.28 ± 0.06
16.82 ± 0.37
24.05 ± 0.10
23.07 ± 0.07
15
3.331 ± 0.02
3.75 ± 0.09
8.12 ± 0.1
18.56 ± 0.13
29.63 ± 0.11
29.77 ± 0.18
20
4.021 ± 0.11
11.07 ± 0.21
11.25 ± 0.09
21.06 ± 0.23
34.13 ± 0.22
35.16 ± 0.10
30
6.991 ± 0.09
14.11 ± 0.08
14.11 ± 0.08
42.1 ± 0.11
48.75 ± 0.34
42.30 ± 0.09
40
8.81 ± 0.05
17.03 ± 0.37
17.26 ± 0.2
52.84 ± 0.12
56.43 ± 0.29
50.49 ± 0.03
50
10.3 ± 0.04
27.23 ± 0.06
27.27 ± 0.09
62.23 ± 0.14
63.38 ± 0.10
64.54 ± 0.12
60
14.36 ± 0.07
34.15 ± 0.23
32.26 ± 0.19
72.64 ± 0.18
73.12 ± 0.20
73.82 ± 0.15
90
17.3 ± 0.06
39.94 ± 0.30
42.14 ± 0.11
80.41 ± 0.15
81.06 ± 0.19
82.28 ± 0.10
120
24.24 ± 0.08
43.00 ± 0.19
46.49 ± 0.1
81.1 ± 0.32
89.09 ± 0.40
90.37 ± 0.29

F12
17.31 ± 0.22
24.19 ± 0.11
31.77 ± 0.29
36.99 ± 0.11
52.52 ± 0.33
63.44 ± 0.32
72.65 ± 0.05
83.13 ± 0.29
93.65 ± 0.19
97.60 ± 0.10

Table 8: Model fitting values of pure drug and F-1 to F-12
formulations.
K1×102(min)- 1
KH×102(mg1/3.min-1)
Batches
R
K
R
K
Pure
0.9954
-0.0023
0.995
-0.0007
0.9917
-0.045
0.9911
-0.0014
F-1
F-2
0.9887
-0.0058
0.9847
-0.0018
F-3
0.9647
-0.0.0157
0.9423
-0.0042
F-4
0.9904
-0.0182
0.9669
-0.0045
F-5
0.9907
-0.0187
0.9633
-0.0048
F-6
0.9962
-0.0209
0.9881
-0.0052
0.9730
-0.0053
0.9695
-0.0016
F-7
0.9888
-0.0056
0.9862
-0.0017
F-8
F-9
0.9764
-0.0171
0.9572
-0.0045
F-10
0.9927
-0.0193
0.9639
-0.0049
F-11
0.9950
-0.0198
0.9760
-0.0050
F-12
0.9946
-0.0298
0.9885
-0.0065

XRD studies
The compatibility between pure drug and polymers
were studied by XRD. The XRD spectra of Rilpivirine,
β-CD, HP-β-CD, and solid binary systems were given
in Fig. 5-6.
The X-ray diffraction patterns of RIL-βCD inclusion
complexes at 1:2M ratios showed all the principle peaks
of Rilpivirine and βCD. However, the peak intensities
of the 1:2M inclusion complex prepared by solvent
evaporation are lower than the corresponding 1:1M
inclusion complex prepared by kneading method. The
diffraction patterns are the sum of each component,
indicating the presence of Rilpivirine in crystalline
state. These results suggest to no alteration in the
crystal structure of Rilpivirine, but the crystallinity
being modified, since the peak position (angle of
diffraction) is an indication of crystal structure and the
peak heights are a measure of the sample crystallinity.
In case of RIL-HPβCD inclusion complexes, there was
lot of decrement in the crystalline structure of
Rilpivirine and in 1:2M RIL-HPβCD kneading and

solvent evaporated inclusion complex only few
distinguishing peak were observed indicating a strong
interaction between
Rilpivirine
with HPβCD
confirming the formation of true inclusion complex.
Dissolution studies
The in vitro drug dissolution was studied by using
standard procedure and conditions. The dissolution
data, dissolution profiles and model fitting data and
profiles were given in Table 6-7 and Fig. 7-10. In the
present investigation, dispersed amount method is
used to investigate the various dissolution parameters
of Rilpivirine and its inclusion complexes. The
dissolution data of Rilpivirine and its inclusion
complexes were studied by using dissolution software
PCP DISS0 V.3.0. The dissolution data obtained were
subjected to model fitting and the model which fits the
observed dissolution data was evaluated by correlation
coefficient (r) between the variables involved. The `r’
values in various models for all complexes are studied
along with T50, RDR30, RDR60, DE30, DE60, DP30, DP60,
MDT30 and MDT60values were calculated from the
dissolution software.
The results of the dissolution rate studies indicated
higher dissolution rate of Rilpivirine from solid binary
systems when compared to Rilpivirine itself and the
corresponding physical mixtures. The slight increase in
dissolution rate and efficiency values recorded for the
physical mixture may be explained on the basis of the
solubility of the drug in aqueous cyclodextrin solutions.
Since the cyclodextrins dissolve more rapidly in the
dissolution medium than the drug alone, it can be
assumed that, in early stages of the dissolution process,
the cyclodextrin molecule will operate locally on the
hydrodynamic layer surrounding the particles of the
drug.
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The T50, RDR30, RDR60, DE30, DE60, DP30, DP60, MDT30,
MDT30 values of the binary systems that were prepared
by the kneading and solvent evaporation methods were
relatively high when compared with the values from
the physical mixtures and Rilpivirine alone. Overall the
rank order of improvement in dissolution properties of
Rilpivirine with different cyclodextrins is HPβCD >
βCD, with ratios 1:2M > 1:1M and methods SE > KNE >
PM > Pure drug. The dissolution data was model fitted
using dissolution software and the best fit model was
found to be Hixon crowel and the release was follows
first order kinetics [Table 8].
One-way ANOVA was used to test the statistical
significant difference between pure and prepared solid
binary systems. Significant differences in the means of
DP30, DP60, DE30 and DE60 were tested at 95%
confidence. The DP30, DP60 DE30 and DE60 values of
solid binary systems prepared by kneading and solvent
evaporation method are significantly higher (P<0.05)
when compared to DP30, DP60, DE30 and DE60values of
pure rilpivirine, physical mixture.
Solid binary systems of Rilpivirine in βCD and HPβCD
were conveniently prepared by two methods viz.,
kneading and solvent evaporation at 1:1 and 1:2 molar
ratios. The solubility of Rilpivirine increases linearly
with an increase in the concentration of cyclodextrins
giving AL type solubility diagrams. The increase in
solubility in the systems is due to one or more
molecular interactions between Rilpivirine and
cyclodextrins form distinct species or complexes. The
solubilizing efficiency of cyclodextrins is in the order of
HPβCD > β-CD. Overall the rank order of
improvement in dissolution properties of Rilpivirine
with different cyclodextrins is HPβCD > βCD, with
ratios 1:2M > 1:1M and methods SE > KNE > PM >
Pure drug.
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