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ABSTRACT

Atorvastatin calcium (ATC) is a selective competitinhibitor of HMG CoA reductase. However its dbso
bioavailability is 14%, to increase the solubiliagnd dissolution of hydrophobic drug (ATC) and tdamce the
bioavailability of drug solid dispersion was pregal Solid dispersion preliminary solubility analysvas carried
out for the selection of carriers and solid disperswas prepared with Soluplus, Kolliwax GMS Il lligdhor P188,
Kleptose HPB and PVPK-30 in proportions 1:1 and bssides SLS as surfactant (0 or 2%) to improvisg i
aqueous solubility and rate of dissolution by sotvevaporation technique. All the formulations skdwnarked
improvement in the solubility behavior and improwkedg release. From all the formulations we demiatst that
Kolliwax GMS increases the aqueous solubility afnfdstatin calcium and hence SD20 was found toptenized
formulation. The optimized formulation SD20 was releterized by Fourier transform infrared (FTIR)
spectroscopy, differential scanning calorimetry )Sand X-ray diffraction (XRD) to ascertain if teewere any
physicochemical interactions between drug and eartfiat could affect dissolution and the changéhim nature of
the compound. The results obtained showed thaatfueous solubility and rate of dissolution was gigantly
improved when formulated in solid dispersion as jgara to pure drug.

Keywords: Atorvastatin calcium, solid dispersions, Kolliw&MS Il, aqueous solubility

INTRODUCTION

There were several ways where bioavailability & thhug can be enhanced, all methods are aimedraasing the
surface area of the drugs which includes micromnatuse of salt form, use of metastable polymormiodvent
deposition, selective adsorption on insoluble eastisolid dispersion, solute solvent complexatmmplexation
with cyclodextrins [1] The enhancement of the bioavailability of poorlytevasoluble drugs is one of the greatest
challenges of drug development. Amongst them isdispersion of the drug into an inert, hydrophihiclymer
matrix. There is general consensus in the pharntigeéindustry that poorly water-soluble drug catates are
becoming more prevalent [2]

Solubility of active pharmaceutical ingredients la@so been a concern for formulators, since inag&gaqueous
solubility may hamper development of product anditlibioavailability of oral products. Solubility @ys an
essential role in drug disposition, since the maxinrate of passive drug transport across the hicabgrembrane;
the main pathway for drug absorption is a producpermeability and solubility. Various method hakeen
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reported for solubility and dissolution rate enhement of BCS class Il drug includes micronizatiohemical
modification, pH adjustment, solid dispersion, céemption, cosolvency, micellar solubilization angdiotropy
[3.4].

The term ‘solid dispersion’ has been utilized teahe a family of dosage forms whereby the drudjspersed in a
biologically inert matrix, usually with a view tonkancing oral bioavailability [5]. Solid dispersiomas first
characterized by Sekiguchi and Obi [6], they ndted the formulation of eutectic mixtures improtie rate of drug
release and, consequently, the bioavailability adrfy water soluble drugs. In the late sixtiesgamd generation
of solid dispersions appeared, containing amorpleausers instead of crystalline ones [7].

Several methods are used in solid dispersion paéipas, such as hot melt extrusion, supercriticad fmethod and
solvent evaporation method. The solvent evaporatiethod consists of the solubilization of the damgl carrier in
a volatile solvent that is later evaporated [81@]. In this method, the thermal decomposition fgs or carriers
can be prevented, since organic solvent evaporatioars at low temperature [11].

Atorvastatin is a white crystalline powder, moleoulformula: (GsHz4FN,Os), Ca.3HO, molecular weight:
1209.12, bioavalability-12%, and half life: 14h.id a selective competitive HMG-COA reductase liitor drug
that lowers the level of cholesterol in the bload ariglyserides in patients with hypercholestenake [12]. It
belongs to a class of drugs referred to as statiéch includes lovastatin (Mevacor), simvastatfdpcor),
fluvastatin (Lescol), and pravastatin (Pravachalyl aosuvastatin (Crestor). All statins, includingofvastatin,
prevent the production of cholesterol in the livey blocking HMG-CoA reductase, an enzyme that makes
cholesterol. Statins reduce total cholesterol a$ agel DL cholesterol in blood. LDL cholesterol ielieved to be
the "bad" cholesterol that is primarily responsifile the development of coronary artery diseaseluRieg LDL
cholesterol levels retards progression and may egeearse coronary artery disease. Atorvastatin edgges the
concentrations of HDL ("good") cholesterol that teas against coronary artery disease and reduoes t
concentration of triglycerides in the blood. (Higlood concentrations of triglycerides also havenbassociated
with coronary artery disease.) The FDA approvedvdstatin in December 1996 [13, 14, 15]

MATERIALS AND METHODS

Materials:

Atorvastatin calcium pure drug was generous gdtrfrAurobindo Pharma Ltd, Hyderabad, India. KleptbtB,
Kolliphor P188 and Mannitol were obtained from BASWumbai. Kolliwax GMS, PEG 6000, PEG 4000 were
obtained from Signet Chemical Corp. Pvt. Ltd, Muimb@oluplus were gifted from BASF, Germany. Urea &VP
K-30 and were gifted from Dow Chemicals, USA. Ather chemicals used were of analytical grade.

Preliminary solubility studies of Atorvastatin [16]

Solubility measurements of Atorvastatin calcium evgerformed according to a published method (Higacial

Connors, 1965). An excess amount of Atorvastatia added to 25ml of aqueous solution of water selahlriers
like Urea, PEG6000, Soluplus, KolliwaxGMS II, Kahor P188, Kleptose HPB, Mannitol, PVPK-30 and P&&
in screw capped bottles. Samples were shaken éo24hhours at room temperature. Subsequently,usgessions
were filtered through a Whatman filter paper nd-iltered solution diluted properly with methanohél diluted
solution analyzed for the Atorvastatin in UV 244nm.

Preparation of Atorvastatin solid dispersion by thesolvent evaporation method [17, 18]

The calculated amount of Atorvastatin and the epgalopolymers (Soluplus, KolliwaxGMS I, Kolliphor188,
Kleptose HPB and PVPK-30) in different drug-polynratios (1:1 and 1:3) besides SLS as surfactamtr (2%)
(Shown intable 1) are weighed and mixed together in a porcelaih.disventy different formulae were prepared by
the solvent evaporation method. The mixture wasaligd in the least amount of methanol as a comsobrent.
Then the solvent was evaporated in oven at temperd&0°C till complete evaporation. The solid disgmns
prepared were pulverized in a mortar and sievesl fridction of the powder that passed throughStored in a
desicator and used for further investigations.
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Table 1: Formulation table for the Atorvastatin sold dispersions

S. No | Ingredients (Units) SD1l|] SD2 SD3 SDb# SD5 SD6 D&| SD8| SD9| SDi(Q
1 Atorvastatin (gm) 0.2 0.2 0.2 0.2 0.2 0.2 0.p 0j2 .20 0.2

2 PVP K30 (gm) 0.2 0.2 0.6 0.6 - - - - - -

3 Soluplus (gm) - - - 0.2 0.2 0.6 0.6 - -

4 Kolliphor P 188 (g - - - - 0.2 0.2

6 Kleptose HPB (gm) - - - - - - - - -

7 Kolliwax GMS Il (gm) | - - - - - - - - - -

8 SLS (gm) 0% | 2% | 0%| 2%| 0% 29 0% 2% 0% 2%
9 Methanol (ml) Qs Qs Qs Qs Qs| Q9 Qs Qs Qs Qs

Table 2: Formulation table for the Atorvastatin soid dispersions

Ingredients (Units) SD11f SD12 SD1B SD14 SD1$D16| SD17| SD1§ SD19 SD20
Atorvastatin (gm) 0.2 0.2 0.2 0.2 0.2 0.2 0.p 02 .20 0.2
PVP K30 (gm) - - - - -

Soluplus (gm) - -
Kolliphor P 188 (gm) 0.6 0.6 - - -
Kleptose HPB (gm) 0.2 0.2 0.6) 0.6
Kolliwax GMS Il (gm) - - 0.2 0.2 0.6 0.6
SLS (gm) 0% 2% 0% 2% 0% 2% 09 2% 0% 2%
Methanol (mL) Qs Qs Qs Qs Qg Q Qs Q Rs

"
u)ooxlm.bool\:»—-'z
o

[
O
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Solubility studies of Atorvastatin solid dispersionby solvent evaporation method:

Solubility measurements of Atorvastatin were perfed according to a published method [175amples were
shaken for the 48 hours at room temperature. Sulesdly, the suspensions were filtered through a tiha filter
paper no 1. Filtered solutions were analyzed ferAtorvastatin in UV 244nm.

Evaluation of Atorvastatin solid dispersions
Solid dispersions obtained from the above methoa wested for their Physical appearance, % Pragfieka, Drug
content, FTIR, DSC, SEM study and in-vitro relesagalies.

Physical appearance
It includes the visual inspection of solid dispersi

Percentage Practical Yield

Percentage practical yield was calculated to knbautipercent yield or efficiency of any method,ghits help in
selection of appropriate method of production. Si2se collected and weighed to determine practi@dyPY)
from the following equation [19].

Practical M&Sslid dispersion)
% Practical Yield = X 100
Theoretical Mass (Dru@elymer + Surfactant)

Drug content

Solid dispersions equivalent to 20 mg of Atorvastatere weighed accurately and dissolved in 10@fmhethanol.
The solution was filtered, diluted suitable andgleontent was analyzed at.,244 nm against blank by UV
spectrometer. The actual drug content was calallaing the following equation as follows [20].

Actual amount ofid in solid dispersion
% Drug content = X 100
Theoretical amouhtinug in solid dispersion

In vitro Dissolution study of solid dispersion

The dissolution rate of Atorvastatin calcium ashsand from solid dispersions prepared was studisgeactively in
900 ml of phosphate buffer pH 6.8 using USP typ@d#iddle type) dissolution test apparatus with ddpastirrer at
75 rpm. A temperature 37%5 was maintained throughout the study. Drug ordsgispersion equivalent to 20 mg
of Atorvastatin calcium was used in each test. Sesnpf dissolution media (5ml) were withdrawn thgbua filter
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(0.451) at different intervals of time, suitably dilutethd assayed at 244 nm. The samples of dissolultigesh f
withdrawn at each time were replaced with fresidf[@1].

FTIR studies [22]

Instrument used was Shimadzu FTIR-8700 spectrophatir. In this study, potassium bromide disc metivad
employed. Pure drug, physical mixtures, and sogeatsion studied by IR. The powdered sample wasmately
mixed with dry powdered potassium bromide. The orixtwas then compressed into transparent disc uriger
pressure using special dies. The disc was placéR spectrophotometer using sample holder and spactvas
recorded.

SEM (Scanning Electron microscope) studies [23]

The surface morphology of the layered sample wasn@xed by using SEM. The small amount of powder was
manually dispersed onto a carbon tab (double adhesirbon coated tape) adhered to an aluminum.sililese
sample stubs were coated with a thin layer (30Apaifi by employing POLARON-E 3000 sputter coateneT
samples were examined by SEM and photographed wadgrus magnifications with direct data capturetiod
images onto a computer.

Stability studies:

Prepared solid dispersions were placed inside d¢&&lec HDPE container with child resistant cap urwatrolled
temperature environment inside stability chambérefmo Lab, India) with relative humidity of 75%+5%Rand
temperature of 48C+2°C for stability studies. Samples were removed &fte?, 4 and 6 months, evaluated for %
drug content and in vitro dissolution study and paned with those SD tested immediately after piegpar [17]

Preliminary solubility studies of Atorvastatin:

In case of solid dispersions initially preliminasglubility analysis was carried out to select tpprapriate water
soluble carriers for the preparation of solid disp in which pure drug solubility was found to B®Qug/ml
(Table 2). From this study, drug and Kolliwax GMS in thdioaof 1:1 shown highest drug solubility i.e. 15.17
ng/ml, almost 8 fold increased compared to thatweprug. For all the water soluble carriers usegreliminary
solubility studies, PEG 6000,PEG 4000,Mannitol &lrda shown low solubility when compared with otharriers
and did not included in the preparation of Atotatia solid dispersions. The graphical represematif solubility
studies of Atorvastatin physical mixtures was shawigure 1.

Table 3: Preliminary solubility studies of Atorvastatin in different polymers

Physical Mixture Solubility (ng/ml)
Pure Drui 2.0¢+0.04
Drug + Mannitol 2.52+0.13
Drug + Soluplus 9.27+0.003
Drug + Kolliwax GMS Il 15.17+0.02
Drug + Kolliphor P188 8.32+0.01
Drug + PEG 6000 3.99+0.04
Drug + Uree 3.41+0.C5
Drug + PEG 4000 3.45+0.07
Drug + PVP K 30 4.02+0.11
Drug + Kleptose HPB 5.15+0.13
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Figure 1: Solubility studies of Atorvastatin physi@l mixture

Preparation of Atorvastatin solid dispersions

Solid dispersions of Atorvastatin were preparedubing Kolliphor P188, Kolliwax GMS, PVP K 30,Klep®
HPB,and Soluplus in two different drug-polymer oati(1:1 and 1:3) besides SLS as surfactant (0 or &%
weighed and mixed together in a porcelain dish. mMwedifferent formulae were prepared by the solvent
evaporation method. The mixture was dissolved aldast amount of Methanol as a common solventn The
solvent was evaporated in oven at temperature &0°Gmplete evaporation. The resultant solid diggon was
scraped out with a spatula. Solid dispersions vpellgerized in a mortar and pestle and passed threugmum
sieve before packing in an airtight container,exioin a desiccator and used for further investgati In the present
investigation 20 formulations were prepared andr tb@mplete composition was shown Tiable 1. All the solid
dispersions prepared were found to be fine andffo@éng powers.

Figure 2: Atorvastatin Solid dispersions

Evaluation parameters:

Solubility studies of Atorvastatin solid dispersiors:

Different formulations of Atorvastatin solid disg@ns were prepared by solvent evaporation methittal tweir
respective carriers. After preparation of solidpdision solubility analysis was carried out. Therfolation (SD20)
with Kolliwax GMS in the ratio of 1:3 and with SLShown highest solubility i.e.20.05£0,048ml, almost 10 fold
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compared to that of the pure drug (Pure drug slifylis 2.09+0.0419/ml). The results are tabulatedTable 4 and
graphical representation was showrkrigure 3.

Table 4: Solubility studies of Atorvastatin solid dspersions prepared by solvent evaporation method

S. No Formulation code Solubility fig /ml)*

1 Pure drug (Atorvastat) 2.09+0.0:

2 SD1 4.99+0.07
3 SD2 5.67+0.13
4 SD3 6.98+0.22
5 SD4 7.77+0.08
6 SD5 10.21+0.02
7 SD6 11.22+0.03
8 SD7 13.01+0.02
9 SD8 14.33+0.04
10 SD9 8.37+0.03
11 SD10 9.16+0.04
12 SD11 10.86+0.01
13 SD12 11.55+0.03
14 SD13 6.26+0.04
15 SD14 8.16+0.03
16 SD15 9.76+0.04
17 SD16 12.56+0.07
18 SD17 15.2640.02
19 SD18 17.56+0.03
20 SD19 18.42+0.02
21 SD20 20.05+0.02

*MeanSD, n=5

LT PFFPL D PP YOS P P P
FHITTTTIIIIFFT IS IS ES
\OQ\
0"9\? Solid dispersions
¥
\\,\Er
]

Figure 3: Solubility studies of Atorvastatin soliddispersion

% Practical yield and drug content:

The results of % practical yield for all formulat® of solid dispersions found to be 84.88% - 99.1BBe results of
% practical yield studies are shownTable 5 Maximum yield was found to be 99.13% in formwatiSD20.
Actual drug content of all 20 formulations are simaw Table 5 The drug content of the prepared solid dispession
was found to be in the range of 87.62 — 99.03%.iMar % drug content i.e. 99.03% was found in threnidation
SD20.

185
Scholar Research Library



A. Thirupathaiah et al

Der Pharmacia Lettre, 2016, 8 (8):180-191

Table 5: % Practical yield and drug content for Atarvastatin solid dispersions

In vitro dissolution studies
The drug release data obtained for formulations-SD20 are tabulated ifiable 6, 7 & 8 It shows the cumulative
percent drug released as a function of time fofaathulations. The cumulative percent drug releasiter 90 min

was shown in table.

S.No | Formulation | % Practical Yield | % Drug content
1 SD1 95.21 91.47
2 SD2 92.46 94.77
3 SD3 93.68 87.62
4 SD4 84.8¢ 90.3¢
5 SD5 96.55 92.47
6 SD6 91.68 94.92
7 SD7 91.98 93.50
8 SD8 96.22 94.52
9 SD9 91.87 91.53
10 SD10 94.26 92.56
11 SD11 91.99 94.57
12 SD12 96.12 91.64
13 SD1: 91.8i 92.4:
14 SD1¢ 93.2i 89.31
15 SD15 94.26 92.52
16 SD16 94.88 95.08
17 SD17 89.23 91.01
18 SD18 85.23 90.99
19 SD1¢ 86.3¢ 93.8¢
20 SD2( 99.1: 99.0:

In vitro studies reveal that there is marked inseedn the dissolution rate of Atorvastatin from #ie solid
dispersions when compared to pure AtorvastatirfitBeom the in vitro drug release profile, it che seen that
formulation SD20 containing Kolliwax GMS 1l (1:3tra of drug: Kolliwax GMS Il with surfactant) shaahigher
dissolution rate i.e. 99.0+1.4% compared with otteemulations. This may be attributed to the inee# drug
wettability, conversion to amorphous form and sdizdtion of the drug due to hydrophilic carrierdlgraphical
representation of solid dispersions of SD1-SD8, -SD44& SD15-SD20 with pure drug was depictedrigures

4,5&6.

Table 6: In vitro dissolution profile of pure drug and different formulations of Atorvastatin solid dispersions (SD1-SD8)

Scholar Research Library

Time (Min) Cumulative % drug release
Pure drug SD1 SD2 SD3 Sb4 SD5 SD6 SD7 SD8
0 0 0 0 0 0 0 0 0 0
5 2.35+#0.4% | 235413 | 25.541.3 | 275413 | 29.5+1.2 | 26.642.9 | 25.2+3.7 | 26.62.9 | 23.€+2.€
10 4.18+0.1. | 33.+24 | 35.(+2.4 | 37.(x24 | 39.(+2.4 | 36.7#3.8 | 32.6+1.9 | 41.7#3.¢ | 33.#3.C
20 6.10+0.36 39.5+¢3.3] 415+3.3 455+3]3 48.5+3.3 .85B0| 44.6+2.5| 53.8+2. 48.8+2.0
30 11.90+0.73] 43.1+2.6 49.1+2.6 51.1+2|6 53.1+2.63.4+1.4| 56.8+0.55 65.4+14 63.4+1.35
45 16.09+0.40| 56.0+0.4 58.0+2.2 61.0+2.12 65.0+2.007.7+0.8| 68.5+0.13 73.7+3.f 72.7+36
60 20.930.80| 61.2+0.08 65.2+0.25 68.2+1.2  69.2+4.84.4+2.2| 79.9+25| 83.5+2.0 84.4+2p
90 24.95+0.6. | 71.6¢1.1Z | 73.6£1.01 | 75.6¢1.2Z | 79.641.27 | 82.€+1.7 | 85.143.8 | 86.6+1.7 | 85.6+1.7
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Figure 4: In vitro dissolution profile of pure drug and different formulations of Atorvastatin solid dispersions (SD1-SD8)

Table 7:1n vitro dissolution profile of pure drug and different formulations of Atorvastatin solid dispersions (SD9-SI4)

Time in Cumulative % drug release
Min SD¢ SDA( SD11 SD1Z SD1: SD1<
0 0 0 0 0 0 0
5 20.6+2.9 22.6+2.9 26.8+2.0 30.3+2.5 23.3+3.4 2p9
10 31.743.9 32.743.9 30.3+2.9 36.9+1.5 31.2+1.4 833.3
20 50.8+2.0 44.8+2.0 46.5+3.3 48.5+2.7 43.3+2.3 539.6
30 61.4+1.4 58.4+1.4 55.5+3.8 58.2+2.6 59.1+2.¢ 845.8
45 70.73.8 69.7+3.8 65.541.8 68.5+2.2 63.2£1.4 59.5+1.7
60 81.4+2.2 78.4+2.2 72.943.3 79.3+2.9 77.5+3.6 969.8
90 84.6+1.7 87.6+1.7 89.4+3.1 92.5+2.8 82.8+3.3 2812
100
90
3
m 80
Q
@ 70
o =4=5DY
3 60
o ==S5D10
w50
g 40 =d=5D11
=
S 30 —=5D12
E 20
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Figure 5: In vitro dissolution profile of pure drug and different formulations of Atorvastatin solid dispersions (SD9-SD14)

187
Scholar Research Library



A. Thirupathaiah et al Der Pharmacia Lettre, 2016, 8 (8):180-191

Table 8: In vitro dissolution profile of pure drug and different formulations of Atorvastatin solid dispersions (SD15-SD20)

Time in Min Cumulative % drug release
SD15 SD16 SD17 SD18 SD19 SD2(
0 0 0 0 0 0 0
5 25.5+1.3| 21.5+1.3 26.6+2.p 23.4+29 21.5+]1.3 4#p3
1C 31.(x24 | 31.(x2.4 | 36.1+3.€ | 28.&42.3 | 310+2.4 | 59.2#2.¢
20 35.543.3| 32.5+3.3 58.8+2p0 31.5+1l6 32.5+B.3 5682
30 39.1+2.6| 41.1+2§ 63.4+14 32.8+118 33.1+P.6 2¥72.3
45 46.0+2.4| 45.0+2.4 77.7+3.B 37.5+1l7 36.0+2.4 48%.0
60 66.2+4.3| 68.2+1.5 84.4+2p 41,9418 41.2+4.3 6966
90 87.8t2.1] 01.8+34 006:lf 91.2+1l2 04.8:B.4 0994
120
% 100
[}
Q
]
w 90 —4—5D15
=
S
o
S 60 —=l—-5016
g =—de=S017
B
g 40 —<—5D18
E
3 20 =—4=5D19
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0
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Figure 6: In vitro dissolution profile of pure drug and different formulations of Atorvastatin solid dispersions (SD15-SD20)

Stability studies:

Optimized formulation (SD20) was selected for digbstudies on the basis of high cumulative % dretpase.
Stability studies were conducted for 6 months atederated stability conditionsccording to ICH guideline§.o

evaluate the physical state of the drug, the systeare evaluated for drug content, In vitro drugase profile and
characterized by XRD after storage for 6 monthse $iistems were stable during a 6-month period. Riwse
results it was concluded that, optimized formulat{®&D20) is stable and retained their original ertips with

minor differences which depicted Trable 9.

Table 9: Evaluation parameters of optimized formulaion (SD20)stored at 40 3¢ /75 +5%rh

Retest time for optimized formulation | % Drug content | In-vitrodrug release (%
0 days 99.03 99.21
30 days 97.29 98.45
60 days 96.75 97.51
120 days 95.05 96.35
180 days 94.52 96.05
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FTIR studies:
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Figure 9: FTIR Spectrum of Atorvastatin optimized formulation (SD20)

The FTIR spectra of pure atorvastatin calcium shbalearacteristic peaks at 2955.15 810 (C-N-stretching),
3059.15 cm'(C-H-stretching), 1313.56 cth(C-HO-stretching alcoholic group), 1564.97 €riC=0-stretching
amidic group), 3403.27 cih(N-H-stretching), 1656.97 cth(C=C-bending), 751.62 ch696.95 cni® (C-F-
stretching), 1104.39 c (O-H-bending). It might be the possibility of imeolecular hydrogen bonding between
adjacent atorvastatin calcium molecules. The spectwf pure atorvastatin calcium was equivalenthi® $pectra
obtained by the optimized formulation (SD2B)gures 7, 8 and 9).

X-Ray Diffraction patterns:

The Atorvastatincalcium solid dispersions were analyzed in Bruk@&r alvanced PXRD instrument to find out
whether the solid dispersions of various drug p@ynatios are crystalline or amorphous. The preseficumerous
distinct peaks in the XRD spectrum of pure Atoratigt indicates that Atorvastatin was present asyatalline
material Figurel0). On the other hand, the spectrum of optimizegintdation SD20 of solid dispersion was
characterized by the complete absence of any diitna peak, which is characteristic of an amorphocasipound
(Figure 11). The enhancement in the dissolution rate of thig drom the drug-Kolliwax GMS Il solid dispersigs
ascribed to the marked reduction in the crystajliof the drug.
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Figure 10: X-Ray powder diffractogram of Atorvastatin pure drug
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Figure 11: X-Ray powder diffractogram of Atorvastatin optimized formulation (SD20)

SEM Studies:

Figure 12: Pure drug of Atorvastatin and Atorvastatin optimized formulation (SD20)

SEM photographs for pure drug and optimized formoeSD 20 are shown iRigures 12the drug crystals seemed
to be smooth-surfaced, irregular in shape and sizease of Solid dispersions, it was difficult d@stinguish the
presence of drug crystals. The drug surface irdsbéipersion seems to be more porous in naturé 8ispersions
appeared as uniform and homogeneously mixed ma#is wiinkled surface. Drug crystals appeared to be
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incorporated into the particles of the polymerse Bolid dispersion looked like a matrix particléaelresults could
be attributed to dispersion of the drug in the ewltnass of the polymer.

CONCLUSION

In the present study it was clearly demonstrated solid dispersion formulation can be effectivplpduced by
processing via solvent evaporation method with eobd solubility and dissolution rate. Novel polyrmirfactant
combinations were optimized and stable SD systeme wleveloped successfully. Solid dispersion piakiny
solubility analysis was carried out for the sedlattof carriers and solid dispersion was preparétl ®oluplus,
Kolliwax GMS I, Kolliphor P188, Kleptose HPB and/PK-30.Utilization of Kolliwax GMS along with suitde
surfactants offers excellent possibilities to depedtable amorphous solid dispersion.

Drug content analysis and in vitro dissolution stud Kolliwax GMS is most preferably used for salitp and
dissolution enhancement than other polymers. FEtiRlies shows there was no degradation of drugsdhbility
and dissolution studies showed there is a pogsilafiimproved solubility of ATC through solid dispsion with
Kolliwax GMS.

Analysis of X-ray diffraction showed th&torvastatin existed in the amorphous form withie tsolid dispersion
formulation fabricated using the solvent evaporafwocess. Additionally, scanning electron micrgscstudies
suggested the conversion of crystalline Atorvastiian amorphous form. Finally it could be conelddhat solid
dispersion of Atorvastatin using novel carriers \domproved the aqueous solubility, dissolutiorerand thereby
enhancing its systemic availability.
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