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ABSTRACT

Atovaquone is a competitive inhibitor of ubiquindiannel, specifically inhibiting the mitochondrialectron
transport chain at the bcl complex. Inhibition afl lactivity results in a loss of mitochondrial fuioe with poorly
water soluble antiprotozoal drug, Atovaquone, blgriiating its solid dispersions were prepared dmyploying
Kollidon VA-64 and Soluplus by solvent evaporatio spray drying method. Both solid dispersionsificantly
improved the dissolution profile of Atovaquone.i®dispersions prepared by spray drying method sttbwore
solubility enhancement with enhanced dissolution@apared to solid dispersions prepared by solesaporation
method. IR and UV spectral analysis of solid disfers indicated that there was no probable inteémacbetween
drug and carriers. Optimised solid dispersions wargher evaluated by XRD and DSC. Dissolution ratesolid
dispersions increased with increased concentratibpolymer like Soluplus and Kollidon VA-64.

Keywords: Solid dispersion, Atovaquone, Solvent evaporatipray drying, solubility enhancement.

INTRODUCTION [1, 5-9]

Therapeutic effectiveness of a drug depends upenbtbavailability and in turn upon the solubilityhe poor
aqueous solubility and dissolution rate of API isecof the biggest challenges in pharmaceutical [dpueent.
Several methods have been employed to improvedhbibty of poorly water soluble drugs. A solidsgiersion
technique has been used by various researcherfavieoreported encouraging results with differeogdr

Solid dispersions represent a useful pharmaceutmathnique for increasing the dissolution, absorptand
therapeutic efficacy of drugs in dosage forms.

Factors responsible for observing faster dissolutioof drug in solid dispersion [7]:

» Extremely small particle size of the solid, disgersnolecularly.

» Solubilization effect of carrier, which acts in ttigfusion 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 [1]:
1. Enhancement of the rate and extend of absorptaxding to reduction in dose.
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2. Enhancement of dissolution and associated rapidrptisn leading to reduction in proportion of pregmic
drug metabolism.
3. Potential for acting as sustained release dosage fo

The rate of solvent removal can affect the partsitee and hence physiochemical properties, sudheasnelting
points and crystal structure of the solid dispersio

MATERIALS AND METHODS

Table No. 1 List of chemicals/Material

Sr. No. | Name of Chemicals/Material| Manufacturer/Suplier

1. Atovaquone Glenmark Industries, Mumbai
2. Soluplus BASF India Pvt. Ltd., Mumbai
3. Kollidon VA-64 BASF India Pvt. Ltd., Mumb.

9. Dichloromethan Research Lab. Mumk

10. Isopropyl alcohol Loba Chemie, Mumbai

11. Methanol Research Lab. Mumbai

12. Acetone Loba Chemie, Mumbai

CHARACTERIZATION OF ATOVAQUONE AND EXCIPIENTS [11-1 6]:

A. CHARACTERIZATION OF ATOVAQUONE:

The characterization of drug was carried out bydemting various tests as follows;

i. Organoleptic properties:

ii. Spectral characteristics:

a. Determination of A max in UV range:

The solutions of drug in methanol, PBS and digtillgeater were scanned in the range of 400 to 200anth
respective. max values were recorded.

b. Preparation of calibration curve of Atovaquone:

i) In methanol Absorbance was measured at 276.5 nm cafiiration curve was plotted with different
concentrations 5, 10, 15, 20, 25 pug/ml., in PBSodbance was measured at 277.5 nm and calibratiore cuas
plotted with the concentrations 5, 10, 15, 20, 28ml and finally Absorbance was measured in desfilvater at
277.5 nm and calibration curve was plotted conegioins 5, 10, 15, 20, 25 pg/ml.

b. Determination of infrared spectrum: IR absorption spectrum of Atovaquone was recordgdiding FTIR
spectrophotometer (FTIR-8400s) wherein 1-2 mg afjdrample was used.

i) Determination of saturation solubility: For this excess quantities of Atovaquamere added into each of 3ml
of distilled water, contained in glass vials. Tldutions were shaken for 48 hours using orbitakehancubator
(temperature maintained at’87+1°C). The solutions were filtered through membrafterfi0.45: and the filtrate
was diluted properly with respective solvearsd the absorbance was recorded.

c. Powder X-ray diffraction pattern study: X-ray diffraction pattern of the selected complexeere compared
with that of plain Atovaquone. The powder X-rayfdittion pattern of drug was carried out using BreikAXS D-

8 Advance Diffractometer (Germany) with Cu lineaasource of radiation. This was done by measufieg® in
the range of 3-50with reproducibility of +0.001 on a diffractometéthe XRD were recorded automatically using
rate meter with time constant of 2 x*pilse / second and with the scanning rate’ hi2™* over @ range.

d. Differential Scanning Calorimetric analysis:DSC analysis was carried out using (Mettler Tolidmtrument.
Atovaquone was placed in a platinum crucible amdBC thermogram was recorded at a heating rat6’6f min
in the range of 4T to 300C. Nitrogen gas was purged at the rate of 30 mlfmimaintain inert atmosphere.

e. Scanning Electron MicroscopyThe external morphology of drug was studied by &sanElectron Microscopy
(SEM). The sample for SEM was prepared by lightlyirkling powder on a double adhesive tape stuclarto
aluminium stub. Afterwards, the stubs containing ttoated samples were placed in the Scanning &tectr
Microscope (JEOL JSM-6360, Japan) chamber. The lsanwgs then randomly scanned and photomicrogragie w
taken at the acceleration voltage of 10 kV and-dselts of SEM were reported.
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B. Characterization of excipients:

I. Determination of melting point: Melting points of excipients were determined bysglaapillary method.

II. Determination of Infrared absorption spectrum: IR absorption spectrum of excipients like Kollidbih\64,
Soluplus was recorded by using FTIR spectrophotem@&TIR- 8000). The spectrum was recorded andhaks
belonging to major functional groups were identfie

a) Phase Solubility analysis of Atovaquone with Kollidn VA-64 and Soluplus:

Phase solubility studies were performed to deteemnsbochiometric proportion of Atovaquone and KahdvA-64
and Soluplus. Also the data was used to deternhieestability constant of complexes. For this, steckitions of
1%, 2%, 3%, 4%, and 5% of KollidonVA-64 and Solupluere prepared using distilled water. 5 ml of estoitk
solution was filled screw capped vials and the sgapiantity of drug was added to each vial seggratbe vials
were shaken at ambient temperature for 48 hoursywsi orbital shaker. The supernatant solution® wellected
carefully and were filtered through membrane fifle45. and suitably diluted. The UV absorbance’s of resul
solutions were recorded at 277.5 nm and were wsestimate the concentration of drug.

b) Preparation and Evaluation of solid dispersion of Aovaquone with Kollidon VA- 64 and Soluplus by
solvent evaporation method:

Required quantities of Atovaquone, Kollidon VA-68oluplus, in ratio given imable No. 7.1were accurately
weighed and added in glass beaker containing Dighiethane, Isopropyl alcohol and distilled watelveiot
system. The final solution was stirred until a clsalution was obtained and poured in the Petti.di$e solvent
was then removed at %D until dry solid mass was obtained. The producs ween pulverized and sieved through
60 mesh. The sieved product was collected anddstorightly closed containers and used for furtstedy.

Table No. 2 Composition of solid dispersion preparkusing Kollidon VA- 64 and Soluplus by solvent eyaoration method

Carrier used Solid dispersion system| Drug : Carrier Ratio
VA1l 1:1
Kollidon VA-64 VA2 1:3
VA3 1:5
SP1 1:1
Soluplus SP 2 1:3
SP 3 1:5

c) Preparation of solid dispersions of Atovaquone withKollidon VA-64 and Soluplus by spray drying
method:

Required quantities of Atovaquone, Kollidon VA-6ddaSoluplus (the carrier) in ratio 1:3 and 1:5 waceurately
weighed and added in glass beaker containing Dighiethane, Isopropyl alcohol and distilled watelveiot
system. The final solution was stirred until a clsalution was obtained. The clear solution wasgmiried to
obtain a free flowing powder and stored in tigldlgsed containers until further used.

Table No. 3Composition of solid dispersion prepared by spray iying method using Kollidon VA-64 & Soluplus

Carrier used | Solid Dispersion system| Atovaquone: Gaer Ratio
Kollidon SVA1l 1:3
VA-64 SVA?2 1:5
Soluplus SSP . 1:3
SSP 2 1:5

Table No. 4 Parameters used for preparation of Salidispersions of Atovaquone by spray drying method

Parameters Conditions
Inlet temperature e
Outlet temperature 8g
Inlet high 76C
Outlet higt 60°C
Cool temperature S

Feed pump flow rat€ 45 nmim

Aspiration flow rate 1 ml/min
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EVALUATION OF SOLID DISPERSION OF ATOVAQUONE
The prepared solid dispersions were evaluated for

i. Saturation solubility:

To each of the glass vials containing 3 ml of dexdi water, excess quantities of Atovaquone anth @iche solid
dispersions were added separately. These vials steteen on orbital shaker for 48 hours. The rasylsiolutions
were filtered through membrane filter Oid&ppropriate dilutions were made and the absoearas recorded at
277.5 nm.

ii. Spectral characteristics:

a. UV —visible spectra:

Atovaquone powder and its solid dispersion wittiedént carriers were dissolved in dichloromethama ghosphate
buffer containing isopropyl alcohol solvent systarmd further diluted with PBS 7.4 pH containing 3@propyl
alcohol. UV spectra of these solutions were reabatedl max values were compared.

b. IR spectra:

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

iii. Drug content:

The percentage of Atovaquone content in each o$dlid dispersions was estimated by dissolving tityaof solid
dispersion equivalent to 10 mg of Atovaquone innilOsolvent system containing dichloromethane angrispyl
alcohol. The solutions were further diluted withthanol and the UV absorbance’s were recorded ab2né. The
contents were estimated using previously prepaméldration curve of Atovaguone in methanol.

iv. In-vitro drug release study:

Quantities of each type of solid dispersions edaivato 20 mg of Atovaquone were subjected to digEm test
using USP XXII (Type- Il) tablet dissolution tespparatus. Accurately weighed 20 mg Atovaquone wss a
subjected to similar test.

Parameters used for dissolution test of Atovaquonand its solid dispersions:

» Apparatus type : USP XXII(Type- 11)
Dissolution medium : 500ml of PBS of pH7.4 +30% IPA
» Speed of paddle : 100 rpm

» Temperature of dissolution medium : 37°C +0.5C

» Aliquots of sample withdrawn D 1ml

» Dilution of aliquots : Upto5ml

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

» Wavelength for recording absorbance 277.5 nm

v. X-Ray diffraction study:

X-ray diffraction pattern of the selected complexesse compared with that of plain Atovaquone. Thager X-
ray diffraction pattern of drug was carried outngsBrukuer AXS D-8 Advance Diffractometer (Germamydh Cu
line as a source of radiation.

vi. Differential Scanning Calorimetric analysis:
DSC analysis was carried out using Mettler instmine

vii. Scanning Electron Microscopy:
The external morphology of solid dispersion wagdgd by Scanning Electron Microscopy (SEM) (JEOIMJS
6360, Japan).

39
Pelagia Research Library



Ram S. Pentewart al Der Pharmacia Sinica, 2015, 6(5):36-54

RESULTS AND DISCUSSION

A. Characterization of Atovaquone and Excipients:
Characterization of Atovaquone:

I. Organoleptic Properties:

Colour - Yellow crystalline powder

Odour - Odourless

Taste — Tasteless

Il. Spectral analysis:
Table No. 5 Calibration data of Atovaquone

Solvent A max (nm) | Equation R
Methanol 276.5 nm 0.062x 0.9929
PBS 277.5 nm 0.0709x  0.9982
Distilled water 277.5 nm 0.0499x 0.9988

c. Infrared spectrum of Atovaquone:
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Fig No. 1 Infrared spectrum of sample of Atovaquone
Interpretation of infrared spectrum of sample of Atovaquone:

Table No. 6 Peaks observed in infrared spectrum @tovaquone

IR Frequency (cm?) | Assignments of bands
3366.67 O —H stretch (phenolic group)
2922.2! CH,-, CH; alkane

1647.2¢ C-C diketone grou

1591.33 C= O stretch (primary amide|
663.53 C — Cl bending vibration

The IR spectrum of Atovaquone reveals the preseficeajor functional group in the structure of Atgumne
supporting its identityTable No. 6 and Fig. No. 1)

I1l. Determination of saturation Solubility:
Saturation solubility of Atovaquone was found todsegiven inTable No. 7

Table No. 7 Saturation solubility of Atovaquone

Solvent Saturation solubility @g/ml)
Distilled water 3.98
Phosphate bufferpH 7.4  4.12
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IV. Thermal behaviour — Differential Scanning Colorimetery (DSC):
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Fig No. 2 DSC pattern for Atovaquone (pure)
From (Fig No. 2)it shows that DSC thermogram of Atovaquone indiche sharp endothermic at 22°G2lue to

its melting point.

V. Powder X-ray diffraction pattern:
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Fig No. 3 XRPD pattern for Atovaquone (pure)
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The X-ray diffractogram of Atovaquor(€ig No. 3) exhibited intense and sharp peaks correspondicgyttalline
nature of Atovaquone.

VI. Scanning Electron Microscopy of Atovaquone (SEN:

Takuy HE.BBE

[AI |
Fig No. 4 Scanning Electron microphotograph of Atoaquone (pure)

The SEM of Atovaquone pure drug showrig No. 4appeared as crystalline in shape and rod shagbhdauigh
edges.

The findings of melting point, saturation solulyilispectral analysis, DSC thermogram, X-ray diffiatpattern
and SEM support the identification of the samplétfvaquone.

B. Characterization of Excipients:
I. Melting point determination:

Table No. 8 Melting points of polymers

Name of polymer | Reported Melting point | Observed Mking point
Kollidon VA-64 13€°C - 14C°C 136€C
Soluplus 126C 119C

Phase solubility analysis of Atovaquone with Kollidn VA-64 and Soluplus:
Results of phase solubility analysis reported avaguone with Kollidon VA-64 and Soluplus is givenfigure
No. 5and data for the same is givenTiable No. 9

Table No. 9 Result of phase solubility analysis @tovaquone with Kollidon VA-64 and Soluplus

Conc. Of polymer | Conc. of Atovaquone in Kollidon \A-64 (ug/ml) | Conc. of Atovaquone in Soluplus (ug/ml
0 3.98 3.98
1% 5.64 9.87
2% 14.56 19.51
3% 22.88 33.55
4% 40.29 44.56
5% 45.52 53.24
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Figure No. 5 Phase solubility diagram of Atovaquonevith Kollidon VA-64 and Soluplus

EVALUATION OF ATOVAQUONE SOLID DISPERSIONS:

I.  Saturation solubility study in D/W by solvent evapaeation method:

a. Saturation solubility of solid dispersion of Atwaquone prepared with Kollidon VA 64 and Soluplus i
distilled water

Improved dissolution behaviour of solid dispersioh Atovaquone can be attributed to increase inratitin
solubility of Atovaquone as per Noyes Whitney eguratSolid dispersion systems lead to reductiotigdarsize of
Atovaquone because of which there is an enhancepofesaturation solubility. This change was confidrigy
conducting similar saturation solubility studieswntreated Atovaquone as control.

Table No. 10 Saturation solubility of solid disper®n of Atovaquone prepared with Kollidon VA 64 andSoluplus in distilled water

Carrier used Solid Dispersion system| Drug: carrier| Saturation solubility

pg/ml £ S.D.

- Pure drug - 3.98 + 0.26
VA1l 1:1 9.88 + 0.46

Kollidon VA- 64 VA2 1:3 14.42 +0.29

VA3 1:5 27.88+0.5

SP1 1:1 43.53+0.40

Soluplus SP2 1:3 47.19 £0.46

SP 3 1:5 51.87 £ 0.52

All values are expressed as mean +SD, n=3
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Figure No. 6 bar diagram for saturation solubility of solid dispersion of Atovaquone prepared with Kdidon VA 64 and Soluplus in
distilled water by solvent evaporation method

ii. Spray drying method:
a. Saturation solubility of solid dispersions of Abvaquone prepared with Kollidon VA-64  and Solupls in
distilled water:

Table No. 11 Saturation solubility of solid disper®ns of Atovaquone prepared with Kollidon VA-64 andSoluplus in distilled water by
spray drying method

Carrier used Solid Dispersion systgm  Drug: caraép (Drug: polymer)| Saturation solubility
pg/ml £ S.D.
- Pure drug -- 3.98£0.26
Kollidon VA-64 SVA 1l 1:3 72.81 +£0.40
SVA?2 1.5 75.43 £ 0.46
SSP . 1:3 81.49 +0.4
Soluplus SSP: 1:5 88.81 +0.8

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

2100 |

Saturation solubi
Al
o

pure SVAl SVA2 SSP1 SSP2
Drug:polymer ratio

Figure No. 7 bar diagram for saturation solubility of solid dispersion of Atovaquone prepared with Kdidon VA-64 and Soluplus by
spray drying method in distilled water
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[I. Spectral analysis:

a.
b.

IR spectral analysis:
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Fig No. 8 IR spectra of Atovaguone (pure), KollidoriVA-64 and solid dispersions prepared by solvent eporation method

Pelagia Research Library

45



Ram S. Pentewaret al Der Pharmacia Sinica, 2015, 6(5):36-54

TTTLPRTNY [YPT1 [T PRTTY frT ey

Jusbisadeiuls

Y TS P PP PSP

Fig No. 9 IR spectra of Atovaquone (pure) and Soldps solid dispersions prepared by solvent evaporath method
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Fig No. 10 IR spectra of Atovaquone (pure), Kollida VA-64 and solid dispersions prepared by spray dmpg method
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Fig No. 11 IR spectra of Atovaquone (pure) and Soplus solid dispersions prepared by spray drying métod
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lIl. Atovaguone content estimation:

Table No. 12 Percent Atovaquone content of variousolid dispersions systems prepared by solvent evaption method

Carrier used Solid dispersion system| Drug: Carrierratio | % Atovaquone content
(Drug: Polymer) +S.D.

VA1l 1:1 96.81 + 0.26

KollidonVA-64 VA2 1:3 97.60 + 0.30
VA 3 15 99.20 + 0.42

SP1 1:1 98.40 £ 0.34

Soluplus SP 2 1:3 98.72 £ 0.36
SP 3 1:5 99.75+0.22

All values expressed as mean +SD, n=3

Table No. 13 Percent Atovaquone content of variousolid dispersions systems prepared by spray dryingiethod

Carrier used Solid dispersion system| Method| Drug: @rrier ratio | % Atovaguone content + S. D.
SVA 1 SD 1:3 98.40 + 0.44
Kollidon VA64 SVA 2 SD 1:5 99.20 + 0.40
SSP1 SD 1:3 99.52 +0.18
Soluplus SSP 2 SD 1.5 99.68 + 0.30

All values expressed as mean +SD, n=3

Table No. 14 Dissolution data for solid dispersionsf Atovaquone prepared with Kollidon VA-64 by solent evaporation method in PBS
pH 7.4 + 30% Isopropyl alcohol

Time (min.) Cumulative Atovaguone release |
Atovaquone (pure) VA1l VA2 VA3
20 2.9+0.50 48+0.22| 8.1+0.32 12.1+£0.22
40 10.3+0.29 16.1+0.28 22.9+048 38.9 #0|5
60 19.7£0.42 28.6 £+0.36 34.3+0.66 49.4 + 0.6¢4
80 29.6+ 0.3 38.5+ 0.5¢ | 46.7+0.7Z 64.6+0.82
10C 38.2+0.3¢ 51.8+ 0.6z | 54.9+0.81 68.3+ 0.2¢
120 46.7 £ 0.26 56.2+0.58 66.5+0.96 72.1+£0.88

All values are expressed as megBD, n=3

—e—pure drug
—m—VAl

VA2
——VA3

Cumulative % drug release

60 80 120
Time(min)

Figure No. 12 Dissolution data for solid dispersionf Atovaquone in different ratios with Kollidon VA-64 prepared by solvent
evaporation method

Formulations VA1-VA3 were studied fan vitro drug release. Results shown that solid dispergiepared with
Kollidon VA64 by solvent evaporation method shovae increase in dissolution as compare to plain.ddid 20
min batch VA1l gave 56.2% & batch VA3 gave 72.1%gdrelease. Dissolution of solid dispersion showat th
dissolution rate increases with increase in comagénh of Kollidon VA-64.
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Table No. 15 Dissolution data for solid dispersionsf Atovaquone prepared with Soluplus by solvent eporation method in PBS pH 7.4
+ 30% Isopropyl alcohol

Time (min.) Cumulative Atovaquone release (%)

Atovaguone (pure) SP1 SP2 SP3
20 2.9+ 0.5C 155+0.2 | 19.8+0.3 | 21.1+0.2;
40 10.3+0.2¢ 425+ 0.2¢ | 47.1+0.4i | 54.4 £ 0.5
60 19.7£0.42 54.8+0.3¢ 57.2+0.66 65.2+0)64
80 29.6 +0.35 66.3+0.56 683+0.12 76.9+0/82
100 38.2+0.38 69.1+0.62 76.9+0.81 80.6+0J28
120 46.7 +£0.26 76.4+058 79.8+0.56 82.4+0/88

All values are expressed as megBD, n=3
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Figure No. 13 Dissolution data for solid dispersiolf Atovaquone in different ratios with Soluplus prepared by solvent evaporation
method

Formulations SP1-SP3 were studied iforvitro drug release. Results shown that solid dispersiwapared with
Soluplus by spray drying showed the increase isadlision as compare to plain drug. At 120 min b&€&H gave
76.4% & batch SP3 gave 82.4% drug release. Disealaif solid dispersion shown that dissolution retereases
with increase in concentration of Soluplus.

Table No. 16 Dissolution data for solid dispersionsf Atovaquone prepared with Kollidon VA-64 by spray drying method in PBS pH 7.4
+ 30% Isopropyl alcohol

Time (min.) Cumulative Atovaquone release (%)
Atovaquone (pure) SVA1l SVA 2
20 29+0.54 30.7+0.22| 33.8+0.2(
40 10.3£0.22 70.1+0.26| 81.3+0.6(
60 19.7+£0.44 80.5+ 0.38| 84.4+ 0.5
80 29.6 £0.38 83.1+ 0.66| 86.2+0.29
100 38.2+0.34 87.2+0.78| 89.4+0.49
120 46.7+0.28 | 90.3+0.70| 92.5+0.44

All values are expressed as me=BD, n=3
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Figure No. 14 Dissolution data for solid dispersiomf Atovaquone in different ratios with Kollidon VA-64 prepared by spray drying
method

Formulations SVA1-SVA2 was studied fior vitro drug release. Results shown that solid dispergoggared with
Kollidon VA64 by spray drying showed the increasedissolution as compare to plain drug. At 120 t@tch
SVA1 gave 90.3% & batch SVA2 gave 92.5% drug rede@8ssolution of solid dispersion shown that disgon

rate increases with increase in concentration dfidkmn VA-64.

Table No. 17 Dissolution data for solid dispersionsf Atovaquone prepared with Soluplus by spray dryiag method in PBS pH 7.4 + 30%
Iso propyl alcohol

Time (min.) Cumulative Atovaguone release |
Atovaquone (pure) SSP1 SSP 2
20 2.9+ 0.54 37.1+0.22| 40.1+0.2¢
40 10.3+£0.22 84.3+0.26| 87.4 +0.6(
60 19.7£0.44 86.2+ 0.38| 91.2 +0.58
80 29.6+ 0.3¢ 90.4+ 0.6¢ | 93.2+0.2!
10C 38.2+0.3¢ 92.1+0.7{ | 95.1 £ 0.4
120 46.7 £0.28 95.3+0.70| 97.4+0.10

All values are expressed as megBD, n=3

—e—puredrug
—8—SSP1
—4—SSP2

Cumulative % drug release

60 120
Time(min)

Figure No. 15 Dissolution data for solid dispersioof Atovaquone in different ratios with Soluplusprepared by spray drying method
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Formulations SSP1-SSP2 was studiedirfovitro drug release. Results shown that solid dispergiegared with
Soluplus by spray drying have shown the increasdissolution as compare to plain drug. At 120 match SSP1
gave 95.3% & batch SSP4 gave 97.4% drug releassolDtion of solid dispersion shown that dissolutiate
increases with increase in concentration of Sokiplu

v. X-Ray powder diffraction studies of solid dispesions:

Intensity

)l |
JLLAJMMMWW-..UM,*_.
10 20

30 40 50

20

Fig No. 16 XRD pattern for Atovaquone (pure) and slid dispersion of Atovaquone prepared using Kollidm VA-64 (VA3) and Soluplus
(SP3) by solvent evaporation method

The X-Ray diffractogram of pure Atovaquone and aalispersion of Atovaquone using Kollidon VA-64 and
Soluplus by solvent evaporation method was showRignNo. 12 The diffractogram of solid dispersions with
Kollidon VA64 (1:5) and Soluplus (1:5) prepareddmivent evaporation method showed broad, diffusske with
low intensities. It was indicated that the chasdstic peaks of drug was disappeared and Atovagjuweas
completely transformed into amorphous nature.

Dissolution studies of solid dispersions:

The dissolution behaviour of pure Atovaquone arlitl sispersions prepared with Kollidon VA-64, Solup using
Dichloromethane, Isopropyl alcohol and water solveystem by solvent evaporation and spray dryinghote
shown in Table No 14 to 17 and Figure No. 12 toTle release rate for pure Atovaquone was fourzbtd6.7%
in 2 hours and rate was increased as the Atovaqpahgner ratio increased from 1:1 to 1:5. For kddh VA-64 it
was increased from 56.2% to 72.1% and for Solugglease rate was increased from 76.4% to 82.4%.

The release rate for Kollidon VA-64 and Soluplusswacreased from 90.3% to 92.5% and 95.3% to 97.4%
respectively by spray drying method.

It was clear that the pure Atovaquone has the lodissolution rate and all solid dispersion forntiglas showed a
higher dissolution rate. This may be attributedmproved wettability of the drug particles, sigodnt reduction in
drug particle size during formation of solid disgien and the intrinsically higher rate of dissautiof the selected
soluble carriers, which could pull insoluble butdiy mixed drug particles into bulk of dissolutioredium.

The dissolution rate was higher for spray driegelision because in spray drying particle size weasiced into
very fine particle size with spherical shape.

Summary:

Malaria is a disease caused by a parasitied Plasmodium species that lives part of fesih humans and part in
mosquitoes. Malaria remains one of the major lsliei humans worldwide, threatening the lives of entbran one-
third of the world’s population. Each year 35G&0 million cases of malaria occur worldwide.

52
Pelagia Research Library



Ram S. Pentewaret al Der Pharmacia Sinica, 2015, 6(5):36-54

Atovaquone is used as a fixed-dose combination witlguanil (Malarone) for treating children and kslwith
uncomplicated malaria or as chemoprophylaxis feventing malaria in travellers.

Its use in pharmaceutical field is limited becaitseiffers from low aqueous solubility and belotgzlass Il of the
biopharmaceutical classification system (BCS). Buéow solubility, it exhibits poor dissolution andsufficient
oral bioavailability. Thus, an efficient oral forfation of Atovaquone with an enhanced dissolutiate rand hence,
an improved bioavailability is highly desired.

Hence it was decided to improve solubility of Atquane by using Solubilization techniques such aldSo
Dispersion. The various for preparation of solidpdirsions, Solvent evaporation & spray drying mashaere
applied and polymers like Kollidon VA-64, Soluplirsthe ratios 1:1, 1:3, 1:5 were used. . The effedftseveral
variables to solid dispersion preparation were stigated. IR and UV spectral analysis, DSC wered use
characterize solid dispersions.

The solid dispersions prepared by solvent evaporatiethod showed satisfactory improvement but tegotlition
rate was higher for spray dried dispersion alort fast release.

Solid dispersions prepared by various methods weatuated by methods like Saturation solubility;ceat drug
content, and bin -vitro dissolution method for percent cumulative drugask.

CONCLUSION

From the findings of various physical and chemicalests, it can be concluded that

1.Both solid dispersions significantly improved thisslution profile of Atovaquone.

2.Dissolution rate of solid dispersions increasedhwitreased concentration of polymer like Solugnd Kollidon
VA-64.

3.The relative efficiency of different carriers to pnove the dissolution profile of Atovaquone wasdrder,
Soluplus > Kollidon VA64

4.Solid dispersions prepared by spray drying methbdwed more solubility enhancement with enhanced
dissolution as compared to solid dispersions pexphy solvent evaporation method.

5. SEM studies showed well separated, dense sphgyardicles with a smooth surface of Atovaquone dsoli
dispersion prepared with Soluplus by spray dryirgghad.
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