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ABSTRACT

Atovaguone is an Anti-malarial agent and is usedhm treatment of malarial complications as cheroppylaxis.
The present research work is focused with an aiindease solubility and hence dissolution ratétdvaquone by
using the various techniques of preparation ofsalispersion. The polymers like Kollidon VA-64 wesed for
solid dispersion using amino acids like Arginineswased. For preparation of solid dispersions, vasosolid
dispersion methods (Solvent evaporation, Sprayndjyivere used. The effect of several variablesatih Isolid
dispersion preparations was investigated. IR anddg¥ctral analysis, Diffrential Scanning Calorimetrere used
to characterize solid dispersions. Solid dispersiqmepared by various methods were evaluated byadstlike
Saturation solubility, percent drug content, andityvitro dissolution method for percent cumulatidrug release.
Optimised solid dispersions were further evaludtgdXRD, DSC, and SEM. The release rate for pureakfoone
was found to be 46.7% in 2 hours. This release veds increased by using amino acid that is arginimeatio
1:1:1 to 1:1:4. By keeping Arginine constant andyoimcreasing polymer the dissolution rate was ioyad from
76.6% to 84.4% when solvent evaporation methodusasd to prepare solid dispersions. The same cottiqasion
spray drying showed increased dissolution rate fB%r5% to 100%n 100 minutes with Kollidon VA-64.
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INTRODUCTION

Malaria is a disease caused by a parasiled Plasmodium species which are of four typlesmodium falciparum
Plasmodium vivaxPlasmodium ovaland Plasmodium malariawhich lives part of its life in humans and part i
mosquitoes (Annopheles). Atovaquone is an Anti-ni@lagent and is used in the treatment of maladatplications

as chemoprophylaxis. This drug works by inhibitihe mitochondrial electron transport chain at tb& bomplex.
Inhibition of bcl activity results in a loss of mithondrial functionDuring the intra-erythrocyte stage of infection, a
key role of the parasite mitochondrion is to previdrotate for pyrimidine biosynthesis through tlogivity of
dihydro orotate dehydrogenase (DHODH). Atovaquoseai unique naphthoquinone with broad-spectrum of
antiprotozoal activity. It is effective for the &nent and prevention of malaria. Atovaquone isenily used as a
fixed-dose combination with proguanil (Malarone) faeating children and adults with uncomplicatealamia or as
chemoprophylaxis for preventing malaria in travelgr, 2]

Therapeutic effectiveness of a drug depends upenbitbavailability and in turn upon the solubiliffhe poor
aqueous solubility and dissolution rate of API e @f the biggest challenges in pharmaceutical ldpweent and is
becoming more common among new drug candidatestbegpast two decades due to the use of high thpug
and combotorial screening tools during the drugaliery and selection phase. Rate of dissolutioluénices the
onset, intensity and duration of response of drligs. rate of dissolution gains more importance &srate limiting
step in the absorption process. It hence conth@terall bioavailability of the drug from the dge form. Since

27
Pelagia Research Library



Nasheer S. Shaikket al Der Pharmacia Sinica, 2015, 6(6):27-40

the aqueous solubility of drug influences its diston rate it is one of the key determinants aaviailability of
drug. Therefore, one of the major challenges ofph@rmaceutical industry is to apply strategie$ timprove the
dissolution and apparent solubility of poorly sdtulidrugs to develop such problematic compounds anadly
bioavailable and therapeutic effective drugs.

Physical modifications often aim to increase thdame area, solubility and/or wettability of thevmter particles
and are therefore focused on particle size reduaiogeneration of amorphous states. Several methade been
employed to improve the solubility of poorly watssluble drugs. A solid dispersion technique hashesed by
various researchers who have reported encouragsudts with different drugs. The first drug whoaterand extent
of absorption was significantly enhanced usingsiléd dispersion technique was sulfathiazf3e4]

Concept of solid dispersion: [5, 6]

The concept of solid dispersions was originallygmsed by Sekiguchi and Obi, who investigated theeggion and
dissolution performance of eutectic melts of a Balgamide drug and a water-soluble carrier in théy ek960s.
Solid dispersions represent a useful pharmaceuteehnique for increasing the dissolution, absorptand
therapeutic efficacy of drugs in dosage forms. Téen solid dispersion refers to a group of soliddurcts
consisting of at least two different componentsiggally a hydrophilic matrix and a hydrophobic drug

Definition:
Solid dispersion as defined by Chiou and Riegelneders to “the dispersion of one or more activerddgents in an
inert carrier or matrix in solid state preparedrbgiting (fusion), solvent or melting-solvent mettiodowever the
dispersion of a drug or drugs in a solid carriecairiers by traditional mechanical mixing is nohsidered a solid
dispersion.

Factors responsible for observing faster dissolutioof drug in solid dispersion:
«»Extremely small particle size of the solid, disgetrsnolecularly.

+«+Solubilization effect of carrier, which acts in ttéfusion layer surrounding the particles.
«+*Absence of aggregation and agglomeration of patrticl

«*Improved wettability of drug due to carrier.

«+Stabilization of metastable forms of drug.

Advantages of solid dispersion:

1.Enhancement of the rate and extend of absorptaning to reduction in dose.

2.Enhancement of dissolution and associated rapidrptien leading to reduction in proportion of pret®mic
drug metabolism.

3.Potential for acting as sustained release dosage fo

Disadvantages of solid dispersion:

1.Susceptibility of amorphous or molecularly disperdeug to changes in their physical form duringage.
2.Crystallization of drugs in solid dispersions, reitg the dissolution rate.

3.Decomposition of drug and development of tackimksing the preparation of solid dispersions.

MATERIALS AND METHODS

Table No. 1: List of chemicals/Materials

Sr. No. | Name of Chemical/Material | Manufacturer/Supgier
1. Atovaguone Glenmark Industries, Mumbai
2. Kollidon VA-64 BASF India Pvt. Ltd., Mumba|
3. L-Arginine Research Lab. Mumbai
4. Dichloromethane Research Lab. Mumbai
5. Iso-propyl alcohol Loba Chemie, Mumbai
6. Methanol Research Lab. Mumbai
7. Acetone Loba Chemie, Mumbai

Characterization of Atovaquone and Excipients[7-11]

Preparation of calibration curve of Atovaquone:

i) In methanol

10 mg of Atovaquone was accurately weighed andstesred to 100 ml volumetric flask. It was dissalvia
methanol and sonicate for 10 min and volume wassagljl with methanol to get stock solution (100 p/frhis
was further diluted with methanol to give concetitras 5, 10, 15, 20, 25 pg/ml. Absorbance was nredsat 276.5
nm and calibration curve was plotted.
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i) In PBS

10 mg of Atovaquone was accurately weighed andsteared to 100 ml volumetric flask. It was dissalve little
guantity of methanol and Phosphate buffer pH 730% Iso propyl alcohol combined solvent system sawicate
for 10 min. then volume was adjusted with Phospbatféer pH 7.4 + Iso propyl alcohol to get stockusion (100
pa/ml). This was further diluted with PhosphateféupH 7.4 + 30% Iso propyl alcohol to give coneations 5, 10,
15, 20, 25 pg/ml. Absorbance was measured at 2ifii.&nd calibration curve was plotted.

i) In distilled water

10 mg of Atovaquone was accurately weighed andsteared to 100 ml volumetric flask. It was dissalve little

guantity of methanol + distilled water + 30%lso ybalcohol combined solvent system and sonicatel@min
then volume was adjusted with distilled water + psopyl alcohol. This was diluted with distilled tea + 30% Iso
propyl alcohol to give concentrations 5, 10, 15,20 ug/ml. Absorbance was measured at 277.5 nnealitmration
curve was plotted.

Preparation and Evaluation of solid dispersion of Aovaquone with Kollidon VA- 64 + Arginine by solvert
evaporation method:

Required quantities of Atovaquone, Kollidon VA-64rghine, + Arginine (as carrier) in ratio given Table No.
7.1were accurately weighed and added in glass beakeaining Dichloromethane, Iso propyl alcohol alistilled
water solvent system. The final solution was stiruntil a clear solution was obtained and pounetié Petri dish.
The solvent was then removed af®Quntil dry solid mass was obtained. The producs ween pulverized and
sieved through 60 meshes. The sieved product wiésctnl and stored in tightly closed containers asdd for
further study.

Table No. 2: Composition of solid dispersion prepaad using Kollidon VA- 64 + Arginine by solvent evapration method

Carrier used Solid dispersion system| Method| Drug Carrier Ratio

ASD 1 SE 1:1:1

ASD 2 SE 1:1:2

. ASD 3 SE 1:1:3
fg'r'é?;’i';:A'M ASD 4 SE 114
ASD 5 SE 1:2:1

ASD 6 SE 1:3:1

ASD 7 SE 1:4:1

SE — Solvent Evaporation method

Preparation of solid dispersions of Atovaquone wittArginine using Kollidon VA-64 by spray drying method:
Required quantities of Atovaquone, Arginine andlidoh VA-64 (the carrier) in ratio 1:1:3 and 1:1J(Atovaquone:
Arginine: Polymer) were accurately weighed and adioteglass beaker containing Dichloromethane ,gsapyl
alcohol and distilled water solvent system. Tlikigon was stirred until clear solution was ob&in The clear
solution was spray dried to obtain a free flowirmgvder and stored in tightly closed containers dntiher used.

Table No. 3: Composition of solid dispersion of Ateaquone with Arginine using Kollidon VA-64 preparedby spray drying method

Carrier used Solid Dispersion system| Method Atovaqone: Carrier Ratio (Drug: Arginine: Polymer)
Kollidon VA-64 SASD 1 SD 1:1:3
+Arginine SASD 2 SD 1:1:4
SD — Spray drying method

Table No. 4: Parameters used for preparation of Sal dispersions of Atovaguone by spray drying method

Parameters Conditions
Inlet temperature 6c
Outlet temperature 50
Inlet high 76C
Outlet high 66C
Cool temperature ’6
Feed pump flow ratd 45 nm/m
Aspiration flow rate 1 ml/min

Evaluation of solid dispersion of Atovaquond12, 13]

The prepared solid dispersions were evaluated for

i. Saturation solubility:

To each of the glass vials containing 3 ml of Hexdi water, excess quantities of Atovaquone anth @iche solid
dispersions were added separately. These vials sterleen on orbital shaker for 48 hours. The resyisiolutions
were filtered through membrane filter Oy45appropriate dilutions were made and the absodaras recorded at
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277.5 nm.

ii. Spectral characteristics:

a. UV —visible spectra:

Atovaquone powder and its solid dispersion witliedént carriers were dissolved in dichloromethame ghosphate
buffer containing iso propyl alcohol solvent systand further diluted with PBS 7.4 pH containing 363 propyl
alcohol. UV spectra of these solutions were reabatedh max values were compared.

b. IR spectra:

The IR spectra of Atovaquone, individual carrielena and solid dispersions of Atovaquone with eathbarrier
were recorded by FTIR-8000 by ATR technique. Thespnce or absence of major functional groups whsedbin
the spectra.

iii. Drug content:

The percentage of Atovaquone content in each o$alid dispersions was estimated by dissolving tityaof solid
dispersion equivalent to 10 mg of Atovaquone innllGsolvent system containing dichloromethane andpi®pyl
alcohol. The solutions were further diluted withthanol and the UV absorbances were recorded ab2w6. The
contents were estimated using previously prepaaéidration curve of Atovaquone in methanol.

iv. In vitro drug release study:

Quantities of each type of solid dispersions edaivato 20 mg of Atovaguone were subjected to digsm test
using USP XXII (Type- Il) tablet dissolution tespmaratus. Accurately weighed 20 mg Atovagquone wsas a
subjected to similar test.

Parameters used for dissolution test of Atovaquonand its solid dispersions:

» Apparatus type . USP XXII(Type- I1)

» Dissolution medium : 500ml of PBS of pH7.4 +30% IPA
» Speed of paddle : 100 rpm

» Temperature of dissolution medium: 37C + 0.5C

» Aliquots of sample withdrawn Do 1ml

» Dilution of aliquots : Upto5ml

» Frequency of sampling : Every 20 min up to 2 hours
Procedure:

Atovaquone or its solid dispersion powders werkedilin empty capsule and placed in dissolution mmedand
apparatus was run. Aliquots (1 ml) were withdrawinpeeviously decided frequency. Same volume ofhfres
dissolution medium which was maintained at same&zature was added after each withdrawal. The ssmwpére
filtered through Whattman filter paper (No 41) d@ndher diluted up to 5 ml with dissolution mediadathen the
absorbance were measured at 277.5 nm for PBS af.4H30 % Isopropyl alcohol. Cumulative drug reke§%)
was found out at each time point.

v. X-Ray diffraction study:

X-ray diffraction pattern of the selected complexesre compared with that of plain Atovaquone. Tiosvger
X-ray diffraction pattern of drug was carried osing Brukuer AXS D-8 Advance Diffractometer (Germamith
Cu line as a source of radiation. This was donenegsuring the @in the range of 3-30with reproducibility of
+0.001 on a diffractometer.

\vi. Differential Scanning Calorimetric analysis:

DSC analysis was carried out using Mettler instrmim&olid dispersion was placed in platinum crugibhd the
DSC thermogram was recorded at a heating rate % /ifin in the range 4C to 308C. Nitrogen gas was purged
at the rate of 30 ml/min to maintain inert atmosphe

vii. Scanning Electron Microscopy:

The external morphology of solid dispersion wasligtd by Scanning Electron Microscopy (SEM). The gignfior
SEM was prepared by lightly sprinkling powder odauble adhesive tape stuck to an aluminium stuterigrds,
the stubs containing the coated samples were pladh@ Scanning Electron Microscope (JEOL JSM-63@pan)
chamber. The sample was then randomly scannedtatdricrographs were taken at the acceleratioragelbf 10
kV and the results of SEM were reported.
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RESULTS AND DISCUSSION

Spectral analysis:
a. Spectral analysis of Atovaquone in methanol
The UV spectrum of Atovaquone in methanol indicatedax at wavelength 276.5 nm.

Fig No. 1: A max of Atovaquone in methanol

Standard Calibration curve of Atovaquone in Methand, pH 7.4 phosphate buffer and distilled water:

Table No. 5: Standard Calibration curve of Atovaquae in Methanol, pH 7.4 phosphate buffer and distigd water

Concentration (mcg/ml) | Abs in Methanol + 30% IPA | Abs pH 7.4 phosphate buffer + 30% IPA| Abs in distilld water + 30% IPA
0 0 0 0
5 0.375 0.300 0.266
10 0.668 0.562 0.512
15 0.936 0.820 0.768
20 1.180 1.116 0.998
25 1.607 1.448 1.226
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Fig No. 2: Standard curve of Atovaquone in methanol
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Fig No. 3: Standard curve of Atovaquone in phosphat buffer pH 7.4 + 30% Iso propyl alcohol
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Fig. No. 4: Standard curve of Atovaquone in distikd water + 30% isopropyl alcohol

b. Infrared spectrum of Atovaquone:

bty

:

N
[

|

Fig. No. 5: Infrared spectrum of sample of Atovaquae

Interpretation of infrared spectrum of sample of Atovaquone:

Table No. 6 : Peaks observed in infrared spectrumf@tovaquone

IR Frequency (cm?) Assignments of bands
3366.67 O —H stretch (phenolic group)
2922.25 CH-, CH; alkanes
1647.26 C-C diketone group
1591.33 C= O stretch (primary amide)
663.53 C — Cl bending vibration

The IR spectrum of Atovaquone reveals the presefiamajor functional group in the structure of Atguene
supporting its identityTable No. 8.5 and Fig. No. 8.4)

Determination of saturation Solubility:
Saturation solubility of Atovaquone was found toasegiven infable No. 8.6

Table No.7: Saturation solubility of Atovaquone

Solvent Saturation solubility (ug/ml )
Distilled water 3.98
Phosphate buffer pH 7.4 4.12

32
Pelagia Research Library



Nasheer S. Shaikket al Der Pharmacia Sinica, 2015, 6(6):27-40

Thermal behavior — Differential Scanning Calorimetry (DSC):

METTLER ST AR SW 9.01

Fig. No. 6: DSC pattern for Atovaquone (pure)

Powder X-ray diffraction pattern:

[ e e e e TSt
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[wleleleloleleolelolelelelelelelelelelo)
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Intensity
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20

Fig. No. 7: XRPD pattern for Atovaquone (pure)

Scanning Electron Microscopy of Atovaquone (SEM):

[A] (B]
Fig. No. 8: Scanning Electron microphotograph of Adbvaquone (pure)
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Evaluation of Atovaquone Solid dispersions
Saturation solubility of solid dispersion of Atovaqione prepared with Kollidon VA 64 + Arginine in distilled
water

Table No. 8: Saturation solubility of solid dispergon of Atovaquone prepared with Kollidon VA 64 + Arginine in distilled water

! Solid Dispersion | Method Drug: carrier& Saturation solubility
Carrier used system Drug::amino acids: Polymer pg/ml + S.D.
Pure drug - - 3.98+0.26
ASD1 SE 1:1:1 44.12 £ 0.45
ASD2 SE 1:1:2 47.41 £ 0.26
. ASD3 SE 1:1:3 5241+ 0.35
K°E'/§‘:”;n\i/r’?é64 ASD4 SE 114 54.11 £ 0.48
9 ASD5 SE 1:2:1 25.29+0.40
ASD6 SE 1:3:1 22.71 +0.30
ASD7 SE 1:4:1 20.88 +0.21
120
= 110 -
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é 90 -
) 80 -
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=
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E 4o -
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= 20 -
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Fig. No. 9: Bar diagram for saturation solubility of solid dispersion of Atovaquone prepared with Kolidon VA-64 + Arginine in distilled
water by solvent evaporation method

Saturation solubility of solid dispersions of Atovauone prepared with Kollidon VA-64 Arginine in distilled
water:

120
110 -
100 -
90 -
80 -
70
60 -
S0
40 -
30 -
20 -

(1ng/ml)

Saturation solubility

pure SASD1 SASD2

Drug: Avg:Polvinerratio

Fig. No.10: Bar diagram for saturation solubility o solid dispersion of Atovaquone prepared with Kolidon VA-64 + Arginine in distilled
water by spray drying method
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Table No. 9: Saturation solubility of solid disper®ns of Atovaquone prepared with Arginine using Kolidon VA-64 in distilled water by
spray drying method

Carrier used | Solid Dispersion system| Method D(r;?ﬁg;a;;gﬁlrr:gtrl;) Satt:lrg/t:gln isgl_gf'"ty
- Pure drug - - 3.98 +0.26
Kollidon VA64 SASD 1 SD 1:1:3 91.11 + 0.47
+Arginine SASD 2 SD 1:1:4 95.44 +0.51

All values are expressed as mean +SD, n=3

Spectral analysis:

UV spectral analysis:

The UV spectra indicated max at near about 277.5 nm for all solid dispersid hese values are almost identical
with that of pure Atovaquone (277.5 nm). Henceait be concluded that there was no probable interabetween
drug and carriers used for the preparation of stigersions.

i anm

(6.500

div)

) .0nm '-'.

Fig. No. 11:» max of Atovaquone solid dispersion with Kollidon W-64 + Arginine

X-Ray powder diffraction studies of solid dispersias:

0
|
|

Intensity

0 10 20 30 40
26

th
=]

60

Fig. No. 12: XRD pattern for Atovaquone (pure) andsolid dispersion of Atovagquone prepared using Koltion VA-64 + Arginine (ASD 4)
by solvent evaporation method
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Differential Scanning Calorimetry:

2 =
STAR® SW 95.01

Fig. No. 13: DSC thermogram of Atovaquone (pure)

vii. Scanning Electron Microscopy (SEM):

[A] [B]
Scanning Electron Micrograph of Atovaquone (pure)
b. IR spectral analysis:

E / & ‘)-.«‘_\‘_- N .- - - -
- r-"’ «."*‘ 4 I e Ny " .
] ASD2
e S iy
:\“5'.\5_?%%%,/ wadpd o \'\/\(ﬁm o g ; Y. g
f — 1 AsD3
-
"3 ASD4

Fig. No. 14: IR spectra of Atovaquone (pure), Koltlon VA-64, Arginine and solid dispersions preparedy solvent evaporation method
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Fig No. 15: IR spectra of Atovaquone (pure), Kollidn VA-64, Arginine and solid dispersions prepared y spray drying method

Atovaquone content estimation:

Table No. 10: Percent Atovaquone content of variousolid dispersions systems prepared by solvent evajation method

) Solid dispersion Drug: Carrier ratio(Drug: Polymer) & % Atovaquone content

Carrier used system Method (Drug: Amino A.: Polymer) +S.D.

ASD 1 SE 1:1:1 98.88 + 0.42

ASD 2 SE 1:1:2 99.36 + 0.36

. ASD 3 SE 1:1:3 99.36 + 0.22

KOJ[S’SE‘]Y?§4 ASD 4 SE 114 99.92£0.15

ASD 5 SE 1:2:1 96.81 +0.35

ASD 6 SE 1:3:1 96.33+0.24

ASD 7 SE 1:4:1 96.17 £ 0.41

All values expressed as mean +SD, n=3

Table No. 11: Percent Atovaquone content of variousolid dispersions systems prepared by spray dryinmethod

- - - - 7

Carrier used | Solid dispersion system| Method Drug: (%?Lge_rArrag;ilsi(rI]Z;r.ung’/m)gSer) & & Atovaﬁgoge content

KollidonVA64 SASD 1 SD 1:1:3 99.36 +0.38
+Arginine SASD 2 SD 1:1:4 99.52 £0.20

All values expressed as mean +SD,

n=3

SD — Spray drying method

iv. In-vitro dissolution study:

Table No. 12: Dissolution data for solid dispersios of Atovaguone prepared with Kollidon VA-64 + Arghine by solvent evaporation
method in PBS pH 7.4 + 30% Iso propyl alcohol

Time (min.) Cumulative Atovaguone release (%)

| Atovaguone (pure) ASD 1 ASD 2 ASD 3 ASD 4
20 2.9+0.50 15.1+058 19.3+0.22 21.9+05p2 230829
40 10.3+0.29 43.8+0.6 46.9+0.66 50.7 +0/85 4540.33
60 19.7+0.42 56.8+0.8]1 59.2+0.33 62.3+0551 1660.54
80 29.6 +0.35 67.2+05¢6 73.6+x0.42 75.4+0/68 3290.29
100 38.2+0.38 69.6+0.38 76.9+084 78.3+0{70 4820.44
120 46.7 £0.26 76.6+040 79.3+0.69 81.3x0/59 4840.15

All values are expressed as meg8D, n=3
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100

—4—puredrug
— —* —l— ASD1
ASD2
——ASD3
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cumulative % drugrelease

120

Time(min)

Fig. No. 16: Dissolution data for solid dispersiof Atovaquone in different ratios with Kollidon VA- 64 + Arginine prepared by solvent
evaporation method

Formulations ASD1-ASD4 was studied farvitro drug release. Results shown that solid dispergiomgared with
Kollidon VA64 + Arginine by solvent evaporation rhetl shown the increase in dissolution as compangain
drug. At 120 min batch ASD1 gave 76.6% & batch ASi2d4e 84.4% drug release. Dissolution of solid elisipn
shown that dissolution rate increases with incréasencentration of Kollidon VA-64.

Table No. 13: Dissolution data for solid dispersios of Atovaguone prepared with Kollidon VA-64 + Arghine by solvent evaporation
method in PBS pH 7.4 + 30% Iso propyl alcohol

Cumulative Atovaguone release (%)

Time (min.) —2tvaquone (pure) | ASD 1 ASD 5 ASD 6 ASD 7
20 2.9 +0.55 15.1 + 0.57 3.1+0.28 6.1+0.58 10828
40 10.3+£0.24 43.8+0.64 144+0.64 20.9+0/88 9360.32
60 19.7 £ 0.42 56.8+0.84 26.7+0.30 31.3+0/54 447052
80 29.6 £ 0.38 67.2+057 365%+040 44.7+x0/64 7610.22
100 38.2+0.32 69.6+0.3¢ 48.8+0.856 53.2+0{72 3650.46
120 46.7 £0.22 76.6 £ 0.44 54.2+0.85 65.2+054 1%00.82
All values are expressed as meg8D, n=3
100
Z 9
=
= 80
v
o 70
£ 60
;; 20 —4—puredrug
L 40 —— ASD1
= 30 ASDS
g 20 —<—ASDG6
c 10 ——ASD7
0
0 20 40 60 80 100 120
Time(min)

Fig. No. 17: Dissolution data for solid dispersiof Atovaqguone in different ratios with Kollidon VA- 64 + Arginine prepared by solvent
evaporation method

Formulations ASD1, ASD5, ASD6, and ASD7 were stddfer in vitro drug release. Results shown that solid
dispersions prepared with Kollidon VA64 + Arginif®y solvent evaporation method shown the increase in
dissolution as compare to plain drug. At 120 mitchaASD1 gave 76.6% & batch ASD4 gave 70.1% drigase.
Here dissolution decreases because of concentrafiofrginine was increased, so it kept constanffurther
formulations.
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Table No. 14: Dissolution data for solid dispersios of Atovaquone prepared with Kollidon VA-64 + Argnine by spray drying method in
PBS pH 7.4 + 30% Iso propyl alcohol

Cumulative Atovaquone release (%)

Time (min.) Atovagquone (pure) SASD 1 SASD 2
20 2.9+0.54 44.6 £0.22| 49.6 +0.20
40 10.3+0.22 89.5+0.26| 92.8 +0.6(
60 19.7 £ 0.44 93.3+0.38] 96.7 +0.55
80 29.6 +0.38 95.4+0.66| 98.8+0.29
100 38.2+0.34 97.5+0.78| 100.1+x0.4
120 46.7 £0.28 99.5+0.70

All values are expressed as mez®D, n=3

100

30 —4—puredrug
20 —#—SASD1
10 SASD2

Cumulative % drug release
h
=}

0 20 40 60 80 100 120
Time(min)

Fig. No. 18: Dissolution data for solid dispersionf Atovaquone in different ratios with Kollidon VA- 64 + Arginine prepared by spray
drying

Formulations SASD1-SASD2 were studied iorvitro drug release. Results shown that solid dispergioegared
with Kollidon VA64 + Arginine by spray drying showthe increase in dissolution as compare to plaiig.dat 120
min batch SASD1 gave 99.5% & batch SASD2 gave 1d08¢ release in 100 min. Dissolution of solid dispen
shown that dissolution rate increases with incréasencentration of Kollidon VA-64.

CONCLUSION

From the findings of various physical and chemitsdts, it can be concluded that Solid dispersiorshau
significantly improved the dissolution profile oftévaquone. IR and UV spectral analysis of solidoéisions
indicated that there was no probable interactiotwéen drug and carriers. Dissolution rate of sdlisbersions
increased with increased concentration of polyriker Kollidon VA-64. Solid dispersions prepared tpray drying
method showed more solubility enhancement with rodd dissolution as compared to solid dispersioapared
by solvent evaporation method. SEM studies showeltisgparated, dense spherical particles with aosimsurface
of Atovaquone.
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