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ABSTRACT

Amorphization is a commonly used method to enhéreealissolution of poorly water-soluble drug. this study
Kollicoat IR , a new pharmaceutical excipient depeld as a coating polymer for instant release t@hlevas
evaluated as a carrier in solid dispersions of Intihacin. The solid dispersions of indomethacih Willicoat IR
were prepared at ratio 1:1 by different methodshsas co-grinding, solvent drop co grinding, kneadand solvent
evaporation method to achieve dissolution rate @ckanentFourier transform infra red spectroscopy, Differiaht
scanning calorimetryX-ray powder diffraction and nuclear magnetic reanoe spectroscopy were used to evaluate
the interaction or miscibility between the drug ahe carrier. The pharmaceutical performance waal@ated by
dissolution experiments, performed in 1 part phasptbuffer pH 7.2 and 4 parts watdrhe X-ray diffractogram
and nuclear magnetic resonance spectroscopy inecatdomethacin transformed from the crystallirsesto the
amorphous state. Differential scanning calorimetgvealed molecular dispersion of drug within polynaes
disappearance of characteristic melting point ofstalline drug. In stability study, amorphous IME the solid
dispersion did not crystallize under storing rooemperature for 6 month due to antiplasticizing affef polymer.
The transformation of indomethacin from crystalline amorphous state by using Kollicoat IR considered a
promising way to improvement of drug dissolution.

Key words: Kollicoat IR, dissolution rate, amorphous, kneadi

INTRODUCTION

Indomethacin is non-steroidal anti-inflammatory giNSAIDs]™ used to reduce pain or swelling involved in
osteoarthritis, rheumatoid arthritis, bursitis, denitis, gout, ankylosing spondylitis, and headat*h&iven the fact
that its permeability is adequate, Indomethacia @ass Il drug, according to the biopharmaceutitadsification
system. A severe limitation in the oral bioavail@piof class Il compounds is that dissolution takenger than the
transit time through their absorptive sites, résglin incomplete bioavailabilit§’’. Drugs with dissolution limited
oral absorption might benefit from a larger soligeid contact surface area and an increase inaaiorsolubility.

El']his is well described in the following equatiorhish is a modification of the well-known Noyes—Wtgy relation
4

dM/dt =AD. (Cs-C) /h

Where, d//dt is dissolution rate,

Ais Specific surface area of the drug particle,
D is diffusion coefficient,

h isdiffusion layer thickness,

C is saturation solubility and
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C tis drug concentration at tinte

Both principles form the rationale for the use olic dispersions, a possible pharmaceutical styatlegt can result
in increased solubility and dissolution rate. Theteptial of solid dispersion technology in improwam of
bioavailability and therapeutic activity of hygtwbic agents has been well established due tolisityipof
preparation, ease of optimization and reprodugibiliThe term solid dispersion refers hydrophobiagdris
molecularly dispersed into hydrophilic carrier atié state, usually to enhance bioavailabiftty The presence of
the carrier improves the contact between the dndjtae dissolution medium and inhibits the aggregaand
agglomeration. Due to particle size reduction thegds molecularly dispersed in the carrier. Coregato solid
dispersions with separate amorphous drug clustbese systems have a higher physical stability wu¢he
antiplasticizing effect and protection against ystallization from the surrounding polym&t.Both in terms of
dissolution as in terms of stability the solid smns are favorable systems. Kollicoat IR was emgtbas carrier in
preparation of solid dispersions. It is graft copoeér of polyvinyl alcohol (75% units) and polyetage glycol
(25% units).Its solubility is 40% (w/w) in aqueous systems @& (w/w) in a 1.1 ethanol-water mixture; the
solubility in non-polar solvents is lofl. It exhibit good wetting behavior by reducing theface tension of water,
this makes agueous solution easy to spray. h ist@resting polymer to be used as a carriertferformulation of
solid dispersions. As it is hydrophilic and nonimrnits solubility does not change along with treesigointestinal
tract®®. It is slightly surface activ®, which can be useful to maintain super saturatiopoorly soluble drugs in the
gastrointestinal tract.

Large number of studies has been carried out ad sidpersions but still there is need to exploesvrcarrier
material and stability of solid dispersions. In@rdo contribute in the search of new carriers,haee investigated
the potential of Kollicoat IR as a polymeric carriie the formulation of solid dispersions of Indaimecin.

The objectiveof the present study was to enhance dissolutiom eatindomethacin using solid dispersion with
Kollicoat IR. To study the possible interactiongvibeen indomethacin and Kollicoat IR. To carry cha stability of
amorphous indomethacin in solid dispersion.

MATERIALS AND METHODS

A gift sample of indomethacin was received fromrAbec pharma Ltd. (Baroda, India) Kollicoat IR waseived
from Lupin Pharmaceuticals, (Pune, India).

Preparation of solid dispersions:
Solid dispersions and physical mixture of indomethawith Kollicoat IR were prepared at (1:1) rabig various
methods (Table 1).

2.1Physical mixtures:
Indomethacin and Kollicoat IR were accurately weighpulverized and mixed thoroughly by light trétion for 5
min in a mortar. The mixture was passed througk\aweso-60.

2.2Kneading method

A required amount of Kollicoat IR and indomethaeilere taken in a glass mortar. The mixture was keead
thoroughly with a glass pestle by using ethanoBf@minutes. The mixture was kept for drying inesidcator. The
hardened mixture was powdered in a mortar, sieazigh a 60-mesh screen, and stored in screw-eh@tvioom
temperaturé&?.

2.3 Co grinding method:
Amount of Kollicoat I and indomethacin were taken in a glass mortar.riixeure was triturated for 15 minutes
.Prepared mixture stored in screw-cap vial at re@mperature.

2.4 Solvent drop co grinding method:
Accurately weighed drug and polymer were taken glass mortar. The mixture was triturated for 1Hues by
using 1-2 drops of ethanol. Prepared solid dispersiored in screw-cap vial at room temperature.

2.5 Solvent evaporation method:

Solid Dispersions of indomethacin were prepareddiymon solvent methddi® employing ethanol as solvent. The
weighed quantities of indomethacin and Kollicoaf’ IRere dissolved in the corresponding solvent iroand
bottom flask to get a clear solution. The resultimgture was stirred for one hour and evaporatedraperature 40-

65
Scholar Research Library



S. H. Shirkeet al Der Pharmacia Lettre, 2015, 7 (8):64-73

45°C on water bath until nearly dry mass was obtaifiée mass obtained was further dried at 50°C fbrid an
oven. The product was crushed, pulverized andeshtfirough mesh no-80".

TABLE 1: FORMULATIONS OF INDOMETHACIN SOLID DISPERS ION

Formulation code  Drug: Polymer Method
F1 1:1 Physical mixture
F2 11 cogrinding
F3 11 Solvent Drop
F4 1:1 kneading
F5 11 Solvent evaporation

EVALUATION OF SOLID DISPERSIONS

3.1 Percentage vyield:

The prepared solid dispersions and physical mistunere weighed after processing and product yiets w
calculated by using following equation:--

Y= (a/b+c) x 100

Where, a -weight of solid dispersion
b -weight of Indomethacin taken
¢ -weight of polymer (Kollicoat IR) taken for solidigpersions and physical mixture

3.2 Drug content determination:

Amount of drug present in the solid dispersions phygsical mixtures was determined by sampling 1@fngolid

dispersions and physical mixture in 100 ml of vodérit flask. To this 1 part of phosphate buffer pa+ 4 parts of
water was added and the flask was shaken for 10fmad volume was made up to 100mL with same. Ftbat

solution 1mL was transferred to another volumeftesk of 10 ml and volume was made with same. Thewnt of

drug present was analyzed spectrophotometricaB@mm and indomethacin content was calculdted

3.3 Saturation solubility study:

The solubility of pure indomethacin, physical mpdwand solid dispersions was estimated in didtillater,0.1 N
HCL, Phosphate buffer pH 7.2+water.For this saadaolution of drug and formulations were prepareti0 ml

of each solvent. To facilitate maximum solubilinatiof drug in the solvent at room temperature i Wept in water
bath shaker for 24 h at 28 to achieve equilibrium. The solutions were obedrfor a clear transparent solution.
The amount of drug present in the solvents wasnastid using UV visible spectrophotometer at 320 aftar
appropriate dilution§?. The study was performed in triplicate (n =3).

3.4 In-vitro dissolution studies:

Dissolution studies of indomethacin in powder forgalid dispersions and physical mixture were penfedt by
using the (USP) model digital tablet dissolutiosttapparatus-2DBK- Dissolution rate test apparatust the
paddle rotation speed of 100 rpm in 750 ml mixtofé part phosphate buffer pH 7.2 and 4 part wéaktle solid
dispersions and Physical mixture equivalent to 50ah indomethacin was weighed using a digitarbeé and
added into the dissolution medium. At the specifiles 5ml samples were withdrawn by using syringe filter
(0.45um) and then assayed for indomethacin content by uneasthe absorbance at 320 nm using the UV-Visible
spectrophotometer (JascezyJapan) . Fresh medium (5ml), which was prewarme’i’, was replaced into the
dissolution medium after each sampling to mainii@iconstant volume throughout the test.

3.5 Fourier transform infrared spectroscopy:

Fourier-transform infrared (FTIR) spectra were aidd by using an FTIR spectrophotometer (Jasco dapan).
Samples were mixed with potassium bromide and cessed into discs using hydraulic press. The IRtspéc
absorbance mode were obtained in the spectral metfi®0-400 cil. The FTIR spectra of pure drug, physical
mixture and solid dispersions were compared to kclaey interactions between the drug and polymerhange in
the positions of the functional group of the drug.

3.6 Differential scanning calorimetry:

The thermal behavior of Indomethacin, Kollicoat Fyysical mixture and Solid dispersions were stlidiging TA
instrument (SDT 2960, USA). Accurately weighed ples were placed in standard aluminum pans andredve
with a pierced lid. Dry nitrogen was used as thegplgas, at a flow rate of 200mL/min. The thegrams were
obtained by heating the samples at a rate of 18i@from 30 °C temperature to 300 °C.
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3.7 Powder X-ray diffraction studies:

XRD were carried out to determine the physicalestat the drug in the solid dispersion system. Thea)X
diffraction patterns were obtained by using D2 Rhakffractometer. The radiation used was generhyed Cu Ka
source fitted with a nickel filter, operated attagje of 45 kV, current 40mA.The samples were aralyn the angle
range () of 5-90°. All XRD spectra were compared.

3.8 Nuclear Magnetic Resonance Spectroscopy:

'H NMR spectra of IND and SD prepared by co-grindingthod were recorded using a Mercury plus 300, MH
NMR spectrophotometer (Japan) at ambient temperaifive spectrometer was operated at 100 MHz usimg 5
Auto switchable probe with PFG. The measurementitioms were as follows: spinning rate 5 kHz, cehtdme
1msec, acquisition time 25 ms, solvent used was OMS

3.9 Stability Studies of Solid Dispersions:

The prepared solid dispersions charged for stalstiidies. The samples were kept for stability istucit ambient
temperature for period of 6 months. The samplesvkept in glass vials sealed with rubber plugsrestasolid
dispersions were withdrawn at 180 days and analf@eghysical change, drug content, dissolutiordigts, FTIR
studies, PXRD studies.

RESULTS AND DISCUSSION

Solid dispersions of indomethacin were preparedubing polymer Kollicoat IR. In the present work five
formulations were prepared by using five differem¢thods at 1:1 (indomethacin: Kollicoat IRjtio and their
composition is shown in (Table 1)

4.1 % Drug Content and % Yield:

The drug content was determined to evaluate theolgeneity of distribution of drug in physical mixésrand solid
dispersions and drug yield was determined to etalaay loss of drug that occurred during the praf@m of
mixtures. The results revealed drug content vainethe range of 95.8-98.80 % w/w indicating homagen
distribution of the drug in prepared mixtures. Tgreduction yield was found satisfactory and ranffech 95.50-
98.50% for solid dispersions. The results of % dragtent and % drug yield are shown in (Table 2

TABLE 2: EVALUATION OF SOLID DISPERSIONS

%DC % Y %DR (at end60 min
F1  95.88+0.09 95.50+0.05 1.49+0.02
F2 97.20+0.02 98.00+0.06 0.886+0.01
F3  98.80+0.01 97.00+0.066 .08&0.05
F4  98.74+0.020 97.00+0.11 56.85+0.03
F5 96.86+0.024 98.50+0.035 4.48+0.035

Indomethacin solid dispersions bearing different=HGrmulation code F1, F2, F3, F4, F5 were evaluhfer %DC= drug content, %Y= drug
yield, %DR = cumulative drug releasedl values are mean *standard deviation of thre¢edminations.

4.2 Solubility Study:

The solubility studies of drug, physical mixturedasolid dispersions were carried out in differeolvents like
water, 0.1 N HCL, 1 part phosphate buffer pH 7.2 parts water. The results of solubility studiespbiysical
mixture and solid dispersions prepared by varioethods revealed that there was slightly increasoiubility of
physical mixture and significant improvement in gwubility of solid dispersions in all solvents esmpared to
pure indomethacin but drastic improvement of sditybin 1-part phosphate buffer pH 7.2 + 4-partsteva This
improvement in drug solubility in formulations méag due to cosolvensy effect of carrier, changethéncrystal
forms, structure and surface modification with homhilic polymer Kollicoat IR. The hydrophilic caefi may
interact with drug molecule by hydrogen bondingotiner types of bonding and this was likely cause tfe
formation of weakly soluble complex4.The results of the solubility study of solid disgiens, physical mixtures
and drug mentioned in (Table 8yd (fig.1).

TABLE 3: SATURATION SOLUBILITY OF IND AND SOLID DIS PERSIONS IN DIFFERENT SOLVENTS

FC Solubility pg/ml
0.1 N HCL Pb 7.2+ DW  Distilled water
Pure IND 6.3410.03 15.20+0.01 10.26+0.02
F1 12.55+0.01 48.24+0.14 36.17+0.03
F2 22.81+0.01 94.78+0.012 41.64+0.039
F3 20.76£0.02 87.28+0.09 41.34+0.04
F4 20.65+0.04 89.28+0.06 41.17+0.01
F5 17.92+0.018 80.93+0.03 41.09+0.03
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Solubility study of drug and solid dispersions weasried out for 24 hrs in 0.1 N HCL, 1 part PhogspHhauffer pH
7.2+ 4 parts water and Distilled water. All val@es mean * standard deviation of three determingtio
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Fig. 1: Saturation solubility of IND and their solid dispersions in different solvent
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Fig. 2: Cumulative Percent drug Release of pure immmethacin and its solid dispersions with time
Cumulative drug release was measureih- vitro over a period of 1 hr from solid

dispersionsprepared with kollicoat IR by using varbus methods.(Pure INC== = ),(Physical Mixture‘_._ ),(Cogrindng
—A—),(Solvent drop cogrinding=><—),(Kneading — i )(Solvent evapration = o— )

4.3 In-vitro dissolution studies:

The results of dissolution studies for individuairgples (pure indomethacin, physical mixture andistipersions)
over the period 60 min were noted. Cumulative parceug released after 60 min was 41.47%, 80.86348P%,
56.85%, 63.43% for F-1 to F-5 respectively and 808 60 min for pure drug as shown in (fig.2). Disgion
studies revels that there is marked increase sollison rate of indomethacin from all solid disgiens as compare
to pure indomethacin. The improvement of dissotutiate was possible due to several factors such)dke strong
hydrophilic character of Kollicoat IR, which impres the water penetration and the wettability ofhtidrophobic
indomethacin and maintain supersaturation of drughb molecular dispersion of indomethacin in kedht IR
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leads to partial miscibility, improving the hydrafit characteristics of the drug substances throirglraction
within the polymer, c) reduction in particle sizsulting increased surface aféh

4.4 Fourier transform infrared spectroscopy:

The IR spectra of solid dispersions and physicakuné were compared with spectrum of indomethaind). The

IR spectrum of plain indomethacin showed charastieripeaks at 1714.87 €émand 1690.80cih due to c=o
stretching,1598.28 chdue to aromatic=c stretching, 1453.04 chdue to O-CH deformation,1229.34cfdue to
C-O stretch and OH deformatiin The new peaks observed in the range of 2500-8600indicate OH stretching
of carboxyl group. The broad peaks observed irrahge of 3500-370034chindicates O-H stretching suggesting
hydrogen bonding”. Spectra of all solid dispersions appear simpleaapared to IND spectrum. These results
indicate the crystalline structure of indomethaairsolid dispersions with Kollicoat IR changes taaphous form
and this is due to IND molecules interact with kaht IR through hydrogen bonding and make eutecti
mixture$'®. These results were confirmed further by DSC aXRIP study.
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Fig.3: Comparative FTIR pattern of pure drug, physical mixture and IND- Kollicoat IR solid dispersionsprepared by various methods
(a) Pure IND, (b) Kollicoat IR (polymer), (c) Phgal mixture (d) Co-grinding, () Solvent drop cangling, (f) Kneading. (g) Solvent
evaporation.

4.5 Differential scanning calorimetry:

Differential scanning calorimetry (DSC) revealedmmex structure of solid dispersions. DSC thermowraare
obtained for IND, Kollicoat IR and solid dispers®rDSC curves of pure drug and formulations wemapared
(fig.4). Pure indomethacin has showed well defisadothermic peak ¢Jj at 161.0& corresponding to the melting
point of crystalline drug. Two melting endothermere observed in all formulations. The physical tonig and
solid dispersions showed first melting endotherrs180.34c, 152.68c, 151.98c, 144.26c, 152.36c with
reduction in peak areas and melting points. Defassf melting point and different than drug andliindual
polymer thus confirming the formation of new phaBkysical mixture and solid dispersions showed inglpoints
lower than the drug and polymer. Lowering of mejtpoints was due to the breaking of bonds, disedlend non
randomized structure of molecule. It leads to loagtivation energy to reach the melting pointse Tinoad, less
sharp peaks with reduction in melting point of intghacin in solid dispersions shows decrease ingthdual
dissolution of the drug in the polymer during th8@heating ramp”. Second endotherm in all formulation due to
chiral nematic mesophase of glassy indomethacie.réhults of DSC studies indicate heating partietjystallized
glassy indomethacin leads to formation of stabligmorph ™. First melting endotherms were due to kollicoat IR
which indicate some sort of crystal part conveitéd amorphous form. Amorphous state indicatingdheg was
molecularly dispersed within carrier.
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Fig.4: Comparative DSC pattern of pure drug, physial mixture and IND- Kollicoat IR solid dispersionsprepared by various methods
(a) Pure IND, (b) Kollicoat IR (polymer), (c) Phgal mixture (d) Co grinding, (e) Solvent drop cagting, (f) Kneading, (g) Solvent
evaporation.

4.6 Powder X-ray diffraction studies:
The PXRD patterns of the pure drug, polymer andl shispersions were compared. (fig.5). The PXRDhsafgplain

indomethacin showed intense peak at 11262 23.7§20) with peak intensity 2330, 2314 respectively imdiicg
its crystalline nature. X-ray diffractogram of Kiabat IR shows a characteristic broad reflectionteeed at 11.2
(20) indicating its semi crystalline nature. Diffragtams of solid dispersion F1-F5 showed all princjesaks from
indomethacin which were broader, fewer and lessnsg, which suggested the portion of drug has beewverted
into amorphous formThe X-ray diffraction findings also suggest thatrg portion of drug still exist in the same
crystalline structure of but the relative reductadrdiffraction intensity of drug in solid dispeosis at specific angles

suggests that the drug partially converted intorpmous formf*él.
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Fig.5: Overlay of comparative XRPD Diffractogramsof pure drug, physical mixture and IND- Kollicoat IR solid dispersions prepared
by various methods.
(a) Pure IND, (b) Kollicoat IR (polymer), (c) Phgal mixture (d) Cogrinding, (e) Solvent drop cogtiimg, (f) Kneading, (g) Solvent
evaporation.

4.7 Nuclear Magnetic Resonance Spectroscopy:
Solid-state NMR was performed to detect the intdsacbetween drug and polymer in solid dispersibg €). In

the 'H NMR spectra of IND the aromatic proton allocattds.69 -7.69, proton of methyl group allocate® &f1-
2.50, protons of CRCOOH and OCHllocated at 3.36- 3.66 and 3.75-4.25 respectifelyWhereas in solid

70
Scholar Research Library



S. H. Shirkeet al Der Pharmacia Lettre, 2015, 7 (8):64-73

dispersion corresponding signals appeared withedser in peak height at 6.68-7.692 for aromatitopsy2.20-
2.50 for methyl protons 3.407 -3.64 for @EOOH and 3.75- 4.25 for OGHespectively which reveals that there is
no deteriorate effect of polymer on drug but nesaks were observed in the range of 3.3- 4.4 ppmcatide of
OH protons. Change in peak height, peak area awdpeeks in spectra suggest drug polymer interadtioough
hydrogen bonding .The chemical shifts is very gitpraffected by hydrogen bonding. OH signals mowevidfield

in hydrogen bonding solvent DMSE.

Fig.6: Overlay of comparative NMR spectra of puredrug, polymer, IND- Kollicoat IR

Solid dispersions prepared by solvent co grinding ethod (a)Pure IND, (b) Kollicoat IR (polymer), (c)
Solvent drop co grinding method

4.8 Stability studies of solid dispersions:

Stability of amorphous IND in the solid dispersignchallenging problem. The stability issues ofdsdlispersions
involve the aggregation of powder and crystal glowollicoat IR served as an inhibitor of crystabgth by
adsorbing to the surface of the IND particles, oy providing a barrier to aggregation but alsows good wet
ability. After 6 month of storage samples were gnedl for drug content, dissolution study, FTIR &XRD study.
The dissolution performance and drug content wiisnailar to that at time 0. The results are shawiiTable 4)In
order to study stability and possible solid statarges of developed solid dispersions after 6 nsoofhstorage
FTIR and PXRD were carried out (fig 7, 8). The ttesafter 6 month of storage there was no noti@ahhnge in
spectra of formulation additionally no other sofithte transformations were detected. The compar&bC of
formulations at time 0 and 6 months shown(irable § The results of stability study revealed that theDIN
Kollicoat IR solid dispersions prepared by varionsthods were physically and chemically stable foleast 6
months. Stability of solid dispersions due to higbnformational entropy and low molecular mobilitdere
Kollicoat IR is mainly responsible for stability amorphous IND in solid dispersions, and mecharmisoposed for
stabilization is intermolecular hydrogen bondingween drug and polymer or polymer interacting sfeadly with
functional groups of the drugs. It leads more rbility of drug and polymer increases the Tg of riile mixture
thereby reducing the molecular mobility at regudtorage temperature. The effect of moisture onstbeage of
stability of amorphous pharmaceuticals also sigaift concern because it increases molecular molalid
crystallization. Kollicoat IR has superior oxygendamoisture barrier properties. Amphiphilicity oblkcoat IR
compared with the hydrophobic chains leading toogutioon on the surface of hydrophobic drugs andrbghilic
chain acts as stearic barrier so it impede agtjergand agglomeration and prefer stabilizaf®n

TABLE 4: STABILITY STUDYOF SOLID DISPERSIONS

%DC %DR
0 3 mo 0 3 mo
F1  95.88+0.09 92.27+0.05 41.47+0.02 39.75+0.04
F2  97.20#0.02 95.07%+0.01 80.86+0.01 76.84+0.019
F3  98.80+0.01 94.87%0.06 76.08+0.03 70.37+0.06
F4  98.7410.02 94.67%0.04 56.25+0.05 55.97+0.002
F5 96.86+0.02 93.47+0.02 64.43+0.035 62.81+0.063

After 3 (mo) month of storage physical mixture awdid dispersions analyzed for %DC=drug content,Rsbrug
release. All values are mean + standard deviatidghree determinations.
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Fig.7: FTIR spectra of physical mixture and IND- Kdlicoat IR solid dispersions after 3 month storaget room temperature.
(a) Physical mixture (b) Cogrinding, (c) Solvenogrcogrinding, (d) kneading. (e) Solvent evaporatio

TABLE 5: STABILITY STUDYOF SOLID DISPERSIONS BY PXRD

FC  Angle 20 RDC

0 3 mo
F1 11.62 094 0.95
F2 11.62 0.67 0.68
F3 11.62 0.62 0.61
F4 11.62 0.59 0.61
F5 11.62 0.47 0.49

After 3 (mo) month of storage RDC= relative degoéerystallinity of physical mixture and solid dsgsions were
calculated and compared.
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Fig.8: Overlay of comparative XRPD Diffractogramsof physical mixture and IND- Kollicoat IR solid dispersions after 3 month of
storage at room temperature.(a) Physical mixture (pCo grinding, (c) Solvent drop co grinding, (d) Kreading,(e) Solvent evaporation

CONCLUSION

Binary solid dispersions of indomethacin with kodiat IR were successfully developed by using varfmeparative
methods. Significant improvement in solubility agidsolution rate of drug was observed in all sdigpersions due
to alteration of surface properties of drug. INDswaartially transformed from crystalline state toosphous state
which was confirmed by DSC, PXRD and NMR. The resoff this study showed that Kollicoat IR is valleab
excipients in the formulation of solid dispersioofs Indomethacin. It plays an important role in diaimg the
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amorphous form of drug through molecular interatiovith IND and by increasing glass transition tenagure of
resulting mixture. Taking these results into coesation, it is believed that the formation of sotitbpersions
enhance the solubility of IND, which could incredise formulation bioavailability.
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