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ABSTRACT

The approach of solid dispersion for improving thiesolution of poorly soluble drugs. Aceclofenagswselected as a
model for the study, by using Mannitol as carried give more rapid onset of action compared to @valventional dosage
form to improve bioavailability and patient compi@. Solid dispersion of Aceclofenac and Mannitalswprepared by
Physical mixture, Meltingnethod and Melt solvent method by different rafjbsl, 1:2, 1:3, and 1:4) and evaluated by
FTIR, DTA analyses aniah vitro dissolution characteristics. Dispersions prepasechelting method show better dissolution
profile than dispersions prepared by melt solveethmd and physical mixture. This may be due todinmy there is a
uniform distribution of drug in the polymer crudtraolecular level in a highly dispersed state. Thaisen such system
comes in contact with an aqueous dissolution medthe hydrophilic carrier dissolves and resultgiiacipitation of the
embedded drug into fine particles, which incrediseslissolution surface available. There is an ecdr@ent of dissolution of
Aceclofenac on increasing the concentration of NtahnAs per the results represented for Trial#jsi obvious that
Aceclofenac: Mannitol (1:4) is proved to possesswaned dissolution profile.
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INTRODUCTION

Orally administered drugs should undergo dissotutio
in the gastro-intestinal fluids before absorpticemn c
commence. Insoluble or poorly soluble drugs are
generally poorly absorbed from the gastro-intestina
tract after oral administration. The absorptiondebr

of such drugs can be best studied by vitro
dissolution characteristics. In other words, vitro
dissolution is considered the index ah vivo
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absorption of poorly soluble drugSolid dispersion is
a unique approach to present a poorly soluble drug
an extremely fine state of subdivision to the gastr
intestinal fluids. It can be prepared by fusion,
co-precipitation and kneading methods. This
dispersion consist of microcrystalline dispersidrhe
poorly soluble drug in a matrix consisting of
physiologically inert, readily water soluble solids
Exposure of this type of solid dispersion systenthio
gastrointestinal fluids results in dissolution o&ter
soluble matrix (carrier). As the matrix dissolves,

release of the drug to the surrounding fluid is
dependent on the type of the solid dispersion fdrme
Solid dispersion can form either a eutectic mixtare
solid solution or glass solution or amorphous
precipitation in a crystalline carrier or compouad
complex formation.

MATERIALSAND METHODS

Material

Aceclofenac was obtained as a gift sample from Amol
organics Ltd, Mumbai. Mannitol as a gift samplenfro

exposes the dispersed poorly soluble drug in anQualigens fine chemicals, Mumbai. All the ingredgen
extremely fine state of subdivision, to the aqueous used were of analytical grade.

gastrointestinal fluids. Hence the poorly solubtegl

Method

is presented to the aqueous fluids in a form which Preparation of solid dispersions and physical

facilitates its dissolution rate and bioavailalydlit
Dissolution is the rate-limiting step for the al#n

mixtures of Aceclofenac
There are several carriers, which have been reptote

of poorly soluble drugs. Several researchers havethe preparation of solid dispersions by using wvesio

employed different methods to improve the dissohuti

behaviour of such drugs. Use of adjuvant, use kbé,sa
pH effect, particle size reduction, polymorphism,
crystal form, use of solvates

and hydrates,
complexation, use of surface active agents, drug-

methods of preparation described earlier. The vioiig
carriers were selected depending upon suitability o
carriers like Mannitol was selected for their a#fiwcy

in increasing the dissolution rate of Aceclofenac.
Preparation of physical mixtures

excipient interaction and solid dispersion are the Accurately weighed quantities of drug and carrierav

methods adopted to improve the dissolution
characteristics of these drdgs

Solid dispersion is one of the approaches emploged

improve dissolution of poorly soluble drugs whose
absorption always is dissolution rate limited.
Sekiguchi and oBiwere the first to report an improved
dissolution of the drug from sulfamethazole-urelidso

dispersion. Following their findings, more works in
this direction were carried out.
dissolution of

griesiofulvirp,

poorly soluble drugs such as
chloramphenic§] naproxeh and

weighed taken in a glass mortar were mixed thorlyugh
The resultant mixture was passed through sieve aumb
100# and was stored in desiccators for the complete
removal of moisture and was tested for the content
uniformity. Drug: Polymer ratios of 1:1, 1:2, 1:8ch
1:4 were prepared.

Preparation of solid dispersions

Melting method

The enhanced In melting method, accurately weighed quantities of

Aceclofenac and Mannitol were taken in a mortar and
mixed in some time. Then this physical mixture was

triamterene from solid dispersion has been well transferred into a china dish and was melted ocand s
documented. In the recent past, similar studiese hav bath. The fusion temperature was controlled 16b5/®

been performed on glibenclamide, clofibrate,
zolpidem, albendazole, allopurinol and promising

9C. The melted mixture was immediately cooled and
solidified in on ice bath with vigorous stirring.h&

results were reported. Solid dispersion releases th mass obtained was scrapped, crushed, pulverized an
drug through different mechanisms and the rate ofpassed through sieve number 100#. The obtainec
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product was stored in desiccators. fillered. Same concentration of standard solutias w

Melt solvent method prepared by dissolving 10 mg of standard drug in pH

In melt solvent method, required quantity of Maohit 6.8 phosphate buffers. For both the sample andatdn

was taken in a china dish and melted on a watér. bat solutions absorbance was measured at 275 nm i

Then accurately weighed quantity of Aceclofenac was UV-Visible spectrophotometer.

taken and dissolved in ethanol or methanol. The

prepared solution was poured into the melt of mtahni  In vitro dissolution study

at 165°C. The china dish was kept on an ice bath for The prepared solid dispersions were subjectéal idro

sudden cooling. The solidified mass was scrapped,dissolution. Dissolution test was carried out using

crushed, pulverized and passed through sieve humbetSP23 paddle method [apparatus-2]. The stirring rat

100#. The obtained product was stored in a dessicat was 50 rpm, pH-6.8 phosphate buffer was used ac
dissolution medium and dissolution medium was

EVALUATION PARAMETERS maintained at 37+0%. Samples of 5 ml were
Evaluation of Aceclofenac solid dispersions withdrawn at regular intervals of time, filtereddan
Fourier transform infrared spectroscopy replaced with 5 ml of fresh dissolution medium,

FTIR spectra were recorded on samples prepared irdilutions were made wherever necessary and were
potassium bromide disks using thermon electron FTIR analyzed for Aceclofenac at 275 nm by using UV-
Samples were prepared in potassium bromide discs byisible spectrophotometer are shown at Table Nb.5,
means of a hydrostatic press. The scanning range waand 6.

400 to 4000 cni! and the resolution was 4¢mIR Kinetics of drug Release

spectroscopy has been to quantify the interactionThe mechanism of drug release from the Mannitol-
between drug and carrier FTIR spectra of pure Aceclofenac solid dispersions and tablets during th
Aceclofenac: Mannitol (1:4) (MM), Aceclofenac: dissolution test in dissolution medium, (pH-6.8
Mannitol (1:4) (MM). phosphate buffer) was determined using zero onder a
Differential thermal analysis (DTA) first order.

DTA patterns of samples were obtained with Zero order equation

Schimadzu DTA-50 instrument using vented aluminium It describes systems where the release rate i
pans. For DTA analysis each sample of 5-10 mg veigh independent of the concentration of the dissolved
was taken in hermetica”y sealed flat-bottomed SpeCi.eS. The dissolution data are fit into the zed®r
aluminium pans. The sample was heated over a€quation:

temperature range of 30-380 in nitrogen atmosphere Q = Q-Kot

(30 ml/min) at constant rate of . The instrument ~Q=Amount of drug released at time‘t’

was calibrated with standard medium. Differential Qo=Amount of drug released initially (often considere
thermal analysis of Aceclofenac, Mannitol and Z€ro)

Aceclofenac: Mannitol (1:4) (MM). Ko=Zero order rate constant _ _
Estimation of drug content A graph of concentration vs. time would yield agfnt
A quantity, which was equivalent to 10 mg of drnags line with a slope equal togand intercept the origin of

accurately weighed and transferred to 100 mithe axes. Zero order plots is derived from pigttine
volumetric flask. Then the volume was made up with, Cumulative percent drug dissolved vs. time.

pH-6.8 phosphate buffer and shaken or 10 min tarens ~ First order equation _

complete solubility of the drug. Then the solutivas The first order equation describes the release from
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systems where dissolution rate is dependent on theDifferential thermal analysis

concentration of the dissolving species. The diggwmi Differential thermal analysis of pure Aceclofenawa
data of tablet formulations in dissolution mediurattis Mannitol (1:4) shown in (Figure No.6). Differential
water containing pH 6.8 phosphate buffer were @tbtt thermal analysis of pure Aceclofenac scanning range
in accordance with the first-order equation, ithe from 142°C to 170°C shown in (Figure No.4). The

logarithm of the percent remained as a functiotinoé. DTA diagram of pure Aceclofenac sharp endothermic
Log C = Log G- Kt/ 2.303 peak at 153.12C. Differential thermal analysis of
Co=Initial concentration of the drug Mannitol scanning range from 156.83 to 179.14C
C=Concentration of drug at time'‘t’ shown in (Figure No.5). The DTA diagram of
K=First order constant,=Time Aceclofenac sharp endothermic peak at 166°Z6
Dissolution Efficiency Differential thermal analysis of ACE: Mannitol (}:4

DE is defined as the area under the dissolutionecup MM scanning range from 151.2€ to 171.14°C. The
to a certain time't’ expressed as percentage chtba of DTA diagram of Aceclofenac: Mannitol. Sharp
the rectangle described by 100 % dissolution irstirae endothermic peak of Aceclofenac at 15343 and

T Mannitol at 166.76C.
. Estimation of drug content
[ y.dr A quantity of powder equivalent to weight of one
Dissolution Efficiency (DE)= | = 100 tablet was transferred in to a 100 ml volumetrasH,
V1o to this 50 ml pH 6.8 buffer of was added and then t

solution was subjected to sonication for about £ hr

. . - The solution was made up to the mark with pH 6.8
The dissolution efficiency can have a range of &&lu 1 tter The solution was filtered and suitable tidns
depending on the time intervals chosen. In any,caseyere prepared with pH 6.8 buffer. Same concentatio
constant time intervals should be chosen for their j¢ ine standard solution was also prepared. Thg dru
comparison. For example, the index fafwould relate  -,ntent was estimated by recording the absorbance
to the dissolution of the drug from a particular 575 m by using UV-Visible spectrophotometer.
formulation after 20 minutes and could only be |, \itro dissolution studie8
compared with Do of other formulations. Summation  aceciofenac and Solid dispersions were prepared by
of the large dissolution data into a single figll&  5ying different weight ratios of Aceclofenac: Métoh
enables ready comparison to be made between a 'argf(l:l), (1:2), (1:3) and (1:4)] by using physicaixure,

numbers of formulations. melt solvent method and by melting method. The

dispersions were subjecteditovitro dissolution studies
RESLTS AN_D D|SCL_JSS|ON in the dissolution medium (6.8 pH phosphate bufter)
Pre-formulation Studies _ . select the optimized solid dispersion possessing
Physical mixture of drug and carrier was charaeéeti  onnancedn vitro dissolution.

by FTIR spectral analysis for any physical as vesll |, ia1-01

chemical alteration of the drug characteristiconkr  A-aclofenac: Mannitol dispersions were preparethén
the results, it was concluded that there was NO aiiq of 1:1 by MS and MM. The results of trial-Gte
interference in the functional groups as the pplCi  ghown in Table No.3 and Figure No.7 and 11. In the

peaks of the Aceclofenac were found to _be un:_sllteredcom-ugates prepared by melt solvent method the drug
in the spectra of the drug-polymer physical mixture glcase was 58 % in 60 min while in conjugates
(Figure No.1-3).
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prepared by melting method the drug release wa161. Dispersions prepared by melting method show better
% at the end of one hour. The result was not seffic dissolution profile than dispersions prepared bytme
For further drug release concentration of manmnitas solvent method and physical mixture. This may be du
increased in next trial. to grinding; there is a uniform distribution of drin the

In trial-02 polymer crust at molecular level in a highly disgsst
For improving the drug release profile over presiou state. Thus, when such system comes in contactanith
trial, concentration of mannitol was increased. Mhe aqueous dissolution medium, the hydrophilic carrier
Aceclofenac: Mannitol conjugates were preparechénr t  dissolves and results in precipitation of the endieed
ratio of 1:2 by melt solvent and by melting meth®be drug into fine particles, which increases the digsmn
results of trial-02 are shown in Table No.4 andufFég  surface available. Moreover, other factors such as
No.8 and 12. The conjugates prepared by melt sblvenabsence of aggregation and/or reagglomeration
method gave drug release only 62.18 % in 60 min andphenomenon during dissolution and particle size
by melting method gave drug release only 62.18 % inreduction may be attributed to better dissoluticofije.

60 min. In this trial, the drug release was moreenvh The enhancement of dissolution of Aceclofenac from
compared to previous trial. For enhancing the drug solid dispersions may be due to the amorphousenatur
release increased the concentration of mannitdhén  the drug in solid dispersions.

next trial. There is an enhancement of dissolution of Aceclten
In trial-03 on increasing the concentration of Mannitol. As ther
Aceclofenac Mannitol dispersions were prepared in above results represented for Trial-4, it is obsithat

1:3 ratios. The resultef trial-3 are shown in Table Aceclofenac: Mannitol (1:4) (MM) is proved to posse
No.5 and Figure No.9 and 13. The dispersions, whichenhanced dissolution profile.

were prepared by melt solvent method, the drugsele  Dissolution efficiency (DEo)

was 68.20 % in 60 min while in conjugates prepdngd  Dissolution efficiency values were calculated by th
melting method, drug release was 73.58 % at theoend Method suggested by Khan and shown in Table No.11
1st hour. This trial gave more drug release when DEx values were calculated from cum % Drug
compared to previous trial. Released vs. Time plots. The solid dispersionsgesp

In trial-04 with Aceclofenac: Mannitol (MM) 1:4 ratio showedeth
Aceclofenac: Mannitol dispersions were prepared in highest dissolution rate and efficiency (54.37)waw

1:4 ratios. The results of trial-4 are shown in [€ab 1, value (5.57) when compared to other solid
No.6 and Figure No.10 and 14. The dispersions, whic dispersions. Dissolution of the Aceclofenac frontidso
were prepared by melt solvent method, the drugsele dispersions followed first order dissolution raléhe
was 78.58 % in 60 min while in conjugates prepdmgd  dissolution rate after 60 min was examined by pigta
melting method, drug release was 99.68 % in 45 min.Log (% Drug Retained) vs. Time. A linear relatioipsh
This trial gave more drug release when compared towas obtained. The dissolution rate constant was
previous trial. Dissolution of Aceclofenac was e@sed  calculated from the slope of the regression linke T
in carrier dispersions prepared by physical mixture first order dissolution rate constant for Aceclaten
melt solvent method and by melting method when Mannitol (MM) 1:4 and Aceclofenac were 0.1243 K
compare to pure drug. (mint) and 0.0046 K (mit).
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Table No.1: General composition of formulation

S. No Solid dispersion methods Drug: Carrier Ratio
1:1
1:2
1:3
1:4
1:1
1:2
1:3
1:4
1:1
1:2
1:3
1:4

1 Physical mixture

2 Melt solvent method Aceclofenac: Mannitol

3 Melting method

Table No.2:Drug content of prepared solid dispersions and physal mixtures
(Average of three determinations)

0
S.No Solid dispersion methods Drug: Carrier Ratio 7o of Acecloenac
present
11 99.0
1 Physical mixture 1:3 98.0
1:4 97.8
11 99.0
) Aceclofenac: 1:2 98.5
Melt solvent method Mannitol 1:3 98.0
1:4 99.5
11 97.5
3 _ 1:2 99.0
Melting method 1:3 99.5
1:4 98.0
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Table No.3:Dissolution data of Pure Aceclofenac and AceclofenaMannitol (1:1)

S. No Time (min) Cumulative % drug release(X%S.D)*

Pure Drug P.M M.S M.M

1 0 0 0 0 0
2 5 13.10+0.36 21.12+0.98 24.88+0.26 28.10+1.32
3 10 21.12+0.98 26.26+0.85 30.10+0.98 36.12+1.02
4 15 24.62+0.94 28.18+0.53 38.80+0.68 40.88+0.65
5 30 30.88+0.23 34.60+0.98 40.26+0.65 46.12+0.95
6 45 36.92+0.65 39.82+0.65 44.80+0.12 53.42+0.12
7 60 40.10+0.58 50.10+1.4 58.0+1.02 61.24+0.98

* Mean+ S.D, n=3
P.M- Physical Mixture, M.S- Melting Solvent method,M.M- Melting method
Table No.4:Dissolution data of Pure Aceclofenac and AceclofenaMannitol (1:2)
S. No Tir_ne Cumulative % drug release(X+S.D)*

(min) Pure Drug P.M M.S M.M

1 0 0 0 0 0
2 5 13.10+0.36 23.80+1.02 28.10+0.95 30.18+0.28
3 10 17.82+1.02 29.92+0.69 32.80+0.32 41.02+0.82
4 15 24.62+0.94 31.00+0.56 40.10+0.12 48.00+0.32
5 30 30.88+0.23 34.90+0.21 45.18+0.54 52.80+0.25
6 45 36.92+0.65 44.18+0.95 51.62+0.32 58.92+0.95
7 60 40.10+0.58 55.10+0.65 62.18+0.85 67.18+0.63

* Mean+ S.D, n=3
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Table No.5:Dissolution data of Pure Aceclofenac and AceclofenaMannitol (1:3)

S.No Time Cumulative % drug release(X%S.D)*

(min) Pure Drug P.M M.S M.M
1 0 0 0 0 0
2 5 13.10+0.36 26.18+0.65 31.86+0.98 36.54+1.02
3 10 17.82+1.02 32.82+0.26 35.18+0.26 45.80+0.65
4 15 24.62+0.94 34.42+0.35 44.10+1.52 54.92+0.95
5 30 30.88+0.23 40.10+0.12 48.24+0.85 59.10+0.25
6 45 36.92+0.65 46.72+0.85 55.10+0.69 61.82+0.89
7 60 40.10+0.58 58.82+0.32 68.20+0.51 73.58+1.25

* Mean+ S.D, n=3
Table No.6:Dissolution data of Pure Aceclofenac and AceclofenaMannitol (1:4)
S.No Time Cumulative % drug release(X+S.D)*

(min) Pure Drug P.M M.S M.M
1 0 0 0 0 0
2 5 13.10+0.36 29.18+1.03 39.10+0.65 48.46+1.05
3 10 17.82+1.02 40.97+0.32 51.45+0.26 61.12+0.98
4 15 24.62+0.94 49.62+0.64 59.23+0.94 72.20+0.28
5 30 30.88+0.23 58.12+0.12 68.32+0.81 94.10+0.65
6 45 36.92+0.65 62.11+0.98 71.88+0.25 99.68+0.69
7 60 40.10+0.58 65.21+0.65 78.58+1.02

*Meanz+ S.D, n=3
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Table No.7:In vitro dissolution kinetic data for the pure drug

S.No Drug Slope R K(min 1)

1 Aceclofenac 0.002 0.953 0.0046

Table No.8:1n vitro dissolution kinetic data for the physical mixtures

S.No Drug: Carrier Ratio Slope R K(min1)
1 1:1 0.003 0.973 0.0069
2 Aceclofenac: Mannitol 12 0.003 0.971 0.0069
3 1:3 0.004 0.955 0.0092
4 1:4 0.005 0.891 0.0115

Table No.9:1n vitro dissolution kinetic data for the melt solvent methd

S.No Drug: Carrier Ratio Slope R K(min 1)
1 1:1 0.003 0.909 0.0069
2 1:2 0.004 0.952 0.0092
Aceclofenac: Mannitol
3 1:3 0.005 0.946 0.0115
4 1:4 0.006 0.926 0.0138
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Table No.10:In vitro dissolution kinetic data for the melt method

S.No Drug: Carrier Ratio Slope R K(min-1)
1 11 0.004 0.977 0.0092
2 1:2 0.005 0.972 0.0115
Aceclofenac: Mannitol
3 1:3 0.006 0.950 0.0138
4 1:4 0.007 0.957 0.1243

Table No.11: Do, DP1o and t120f solid dispersions and physical mixtures

S.No Sample Ratio Dko DP1o t1/2(min)
1 Aceclofenac - 17.18 17.82 150.45
1:1 23.43 26.26 100.30
) ) 1:2 25 29.92 100.30
2 Aceclofenac: Mannitol (PM) 13 28.125 3282 75 99
1:4 36.25 40.97 60.18
1:1 28.75 30.10 100.30
. 1:2 30.93 32.80 75.22
Aceclof M tol (M
3 ceclofenac: Mannitol (MS) 13 33.75 35.18 60.18
1:4 45.31 51.45 50.15
1:1 31.56 36.12 75.22
. 1:2 30.62 41.02 60.18
4 Aceclof M tol (MM
ceclofenac: Mannitol (MM) 1:3 41.25 45.80 50.15
1:4 54.37 61.12 5.57
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Figure No.2: FT-IR spectra of pure Mannitol
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Figure No.6: DTA Pattern of pure Aceclofenac and Manitol (1:4)
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Figure No.7: Comparative dissolution profile of pure Aceclofenac and Aceclofenac: Mannitol (1:1)
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Figure No.8: Comparative dissolution profile of pure Aceclofenac and Aceclofenac: Mannitol (1:2)
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Figure No.9: Comparative dissolution profile of pue Aceclofenac and Aceclofenac: Mannitol (1:3)
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Figure No.10: Comparative dissolution profé of pure Aceclofenac and Aceclofenac: Mannitol (1)
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Figure No.11: First order plot of pure Aceclofenaand Aceclofenac: Mannitol (1:1)
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Figure No.12: First order plot of pure Aceclofenaand Aceclofenac: Mannitol (1:2)
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Figure No.13: First order plot of pure Aceclofenaand Aceclofenac: Mannitol (1:3)
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Figure No.14: First order plot of pure Aceclofenaand Aceclofenac: Mannitol (1:4)

Available online: www.uptodateresearchpublicatom  November - December 305



Ankamma chowdary Y and Venkata suresh jilakara. / International Journal of Research in Pharmaceutical and Nano Sciences. 1(2), 2012, 290- 306.

CONCLUSION 4. Leonlachman, Herbert A Lieberman and Joseph
The novel drug - carrier solid dispersion approach L kanig. “Biopharmaceutics”, In theory and
clearly indicates that such an approach can be practice of industrial pharmacy\Varghese
extended to all fixed dose combination of Publishing House, Mumbai, 3 edition, 1991,
insoluble/poorly soluble and water soluble drugs fo 221.
improving dissolution and bioavailability of powrl 5. Toshiaki Nishihata, Yoshiko Chigawa, Akira
soluble drugs. A detailed assay on the therapeutic Kamada, Kiyoshi Sakai, Koichi
integrity of the drugs is essential for viabilitfthis Mastumoto, Kazuhoko Shinozaki, Yujin Tabata.
novel approach for development of formulations “Griseofulvin Hydrogenated Soya
with improved bioavailability. Phospholipids  Co  precipitates”, Drug
Development and Industrial Pharmacy, 14(9),
ACKNOWLEDGEMENT 1988, 1137-1154.
The authors are sincerely thanks to the NRI College 6. Dario Leonardi, Maria Gabriela Barrera, Maria
of Pharmacy, Pothavarappadu, Agiripalli, Krishna Celina Lamas, Claudio, Javier Salomon.
district, Andhra Pradesh, Indifor providing the “Development of Prednisone: Polyethylene
facilities to complete this research work. Glycol 6000 Fast- Release Tablets From Solid
Dispersions:  Solid-State  Characterization,
CONFLICT OF INTEREST Dissolution Behavior and Formul Parameters”,
We declare that we have no conflict of interest. AAPS Pharm ci Tech, 8(4), 2007, 145-159.

7. Mura P, Manderioli A, Bramanti G, Ceccarelli
L. “Properties of Solid Dispersions of Naproxen

REFERENCES - - .
; , : , , . \ Polyethyl lycols”, D
1. Milo Gilbaldi. “Gastrointestinal Absorption- ::r)]evelcflprrlromgnst ando ?/r?du)s/treigle ph(grgcf, 2;?99
physicochemical consideration”,  Bio 10), 1996, 909-916. '

pharmaceutics and clinical pharmacokinetics, 8
Pharma book syndicate, Hyderabad, 4" edition,
46, 1991, 75-78.

. Arunachalam A, Sudhakar Babu A M S,
Varatharajan P. “Preparation anth vitro
. ) . . o evaluation of sustained release tablets of
2. Michael Au!ton. Partl_cle size reduction”, In Aceclofenac”, International  Journal  of
pharmaceutics- A science of dosage from, Research in Pharmaceutical and Nano Sciences
Churchill Livingstone, 2" edition, 1991, 150- 1(1), 2012, 1-10 '
160. ’ ’ '
3. Brahmankar D M, Jaiswal S B. “In Absorption”,
A text book of Bio pharmaceutics and
pharmacokinetics A  Treatise, Vallabh
prakashan, New Delhi, 1%t edition, 20, 1995,
297.

Please cite this article in press asAnkamma chowdary Y and Venkata suresh jilakaramfadation andin vitro
evaluation of aceclofenac solid dispersibmgrnational Journal of Research in Pharmaceutical and Nano Sciences,
1(2), 2012, 290-306.

Available online: www.uptodateresearchpublicatom  November - December 306



