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ABSTRACT

The formulation of poorly soluble compounds for ladalivery at present is one of the most frequend a
greatest challenges to formulation scientists @ pharmaceutical industry. Omeprazole magnesiumesom
under class Il of BCS classification which means &wlubility and high permeability. Cefixime comasder
class IV of BCS classification which means for |leelubility and low permeability. Low solubility of
omeprazole magnesium and cefixime leads to bicabvisity problems. Increasing the solubility of omapole
magnesium and cefixime can increase the bioavétiabf the drug. Solid dispersion and slugging huoet is
employed to increase solubility of drug. The sdligpersion by solvent evaporation, and fusion nettivere
prepared using PVPK-30, urea and PEG 6000, ingdtib, 1:2 and 1:3 .Slugging using excipient liketbse
and sodium chloride in different ratios 1:1, 1:21dn3 also enhances solubility of the drug. Solgpersion
with solvent evaporation technique (PVP-K: etharsbipwed higher drug solubility in comparison toesth
technique like slugging method and fusion reethSlugging method is next better alternative to iower
solubility of the given drug.
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INTRODUCTION *°

The enhancement of oral bioavailability of poor
water soluble drugs remains one of the most
challenging aspects of drug developmdrigether
with the permeability; the solubility behavior of a
drug is a key determinant of its oral bioavaildili
There have always been certain drugs for which
solubility has presented a challenge to the
development of a suitable formulation for oral
administration. The formulation of poorly soluble
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compounds for oral delivery at present is one ef th
most frequent and greatest challenges to formunatio

scientists in the pharmaceutical industry. However,

the most attractive option for increasing the re¢ea
rate is improvement of the solubility through
formulation approaches. Although salt formation,
solubilization and particle size reduction have

solubility of cefixime in ethanol. The absorption
maximum was found to be 234 nm. Beers range was
found to be 2-2@ug/ml. Solubility measurements of
cefixime were performed according to a published
method. An excess amount of cefixime (50 mg) was
added to 10 ml of aqueous solution of water soluble
carriers like, PVPK 30, Urea and PEG-6000 and

commonly been used to increase dissolution rate andslugs of lactose and sodium chloride in the various

thereby oral absorption and bioavailability of low
water soluble drugd, there are practical limitation
of these techniques.

In 1961, Sekiguchiand Obdeveloped a practical
method whereby many of the limitations with the
bioavailability enhancement of poorly water soluble

ratios such as 1:1, 1:2, and 1:3 in screw capped
bottles. Samples were shaken for the 24 hours at
room temperature. Subsequently, the suspensions
were filtered through a Whatman filter paper no 1.
Filtered solution diluted properly with ethanol.&h
diluted solution analyzed for the cefixime in

drugs can be overcome. This method, which was UV 234 nm.

later, termed solid dispersion which involved the
formation of eutectic mixture of drugs with
watersoluble carriers by the melting of their
physical mixtures. The present
undertaken to improve solubility of omeprazole

Estimation of Omeprazole magnesiund
A simple, fast, reproducible and precise method of
estimation for Omeprazole magnesium was carried

research was based on the solubility of omeprazole magnesium in

ethanol. The absorption maximum was found to be

magnesium and cefixime by solid dispersion and 302nm. Beers range was found to be 2p2@ml.

slugging method.

Cefixime comes under class IV of BCS
classification which stands for low solubility and
low permeability. Low solubility of cefixime leads
to bioavailability problems of cefixime. Increasing
the solubility of cefixime can increase the
bioavailability of cefixime.

Solubility measurements of Omeprazole magnesium
were performed according to a published method
(Higuchi and Connors, 1965). An excess amount of
cefixime (50 mg) was added to 10 ml of aqueous
solution of water soluble carriers like, PVPK 30,

Urea and PEG-6000 and slugs of lactose and sodium
chloride in the various ratios such as 1:1, 1:2] an

Omeprazole magnesium comes under class Il of1:3 in screw capped bottles Samples were shaken for

BCS classification which stands for low solubility
and high permeability. Low solubility of omeprazole
magnesium leads to bioavailability problems of

the 24 hours at room temperature. Subsequently, the
suspensions were filtered through a Whatman filter
paper no 1. Filtered solution diluted properly with

omeprazole magnesium .Increasing the solubility of ethanol. The diluted solution analyzed for the

omeprazole magnesium can increase
bioavailability of omeprazole magnesium.

MATERIAL AND METHODS 68
Material

the Omeprazole magnesium in UV 302 nm.

Preliminary solubility studies of Cefixime’

Solubility measurements of cefixime were
performed according to a published method Higuchi
and Connors. An excess amount of cefixime (25mg)

Cefixime and Omeprazole magnesium was obtainedwas added to 10 ml of aqueous solution of water in
as a gift sample from DRL laboratories, Hyderabad. screw capped bottles. Samples were shaken for the
All other chemicals and reagents were of analytical 24 hours at room temperature. Subsequently, the
grade. suspensions were filtered through a Whatman filter
Method of estimation of Cefixime® paper no 1. Filtered solution diluted properly with
A simple, fast, reproducible and precise method of distilled water. The diluted solution analyzed foe
estimation for cefixime was carried based on the cefixime in UV 234 nm.
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Preliminary solubility studies of Omeprazole used as carriers. Drug: carrier ratio was kept,1: 1
magnesium’ 1: 2 and 1:3 respectively.

Solubility measurements of Omeprazole magnesium Slugging method’®

were performed according to a published method Drug (cefixime and omeprazole magnesium) were
Higuchi and Connor. An excess amount of mixed with excipient (lactose and sodium chloride)
Omeprazole magnesium (25mg) was added to 10 mlin different ratios (1:1, 1:2and, 1:3)and allowed t
of aqueous solution of water in screw capped Imttle slug using single station tablet compressing mahin
Samples were shaken for the 24 hours at roomunder high pressure. The slugs formed were
temperature. Subsequently, the suspensions wergowdered using mortar and pestle and passed
filtered through a Whatman filter paper no 1. through sieve 80#. The solubility of drug in 10ml
Filtered solution diluted properly with distilled water was determined.

water. The diluted solution analyzed for the Solubility studies of cefiximé

Omeprazole magnesium in UV 302 nm. Solubility measurements of cefixime were
Preparation of solid dispersions of Cefixime and  performed according to a published method Higuchi
Omeprazole magnesiuni® and Connors. Samples were mixed with 10 ml of

Solid dispersion is one of the most commonly used distilled water and shaken for the 24 hours at room
technigues to improve the solubility of water temperature. Subsequently, the suspensions were
insoluble drugs which in turn improves the filtered through a Whatman filter paper no 1.
bioavailability. Solid dispersions were prepared by Filtered solution diluted properly with distilled
hot melt method (PEG 6000) and solvent water. The diluted solution analyzed for the cefigi
evaporation methods (PVPK-30, Urea). In hot melt in UV 234 nm.

method, the insoluble drug is dispersed into a@molt  Solubility studies of omeprazole magnesiufn

carrier and cooled immediately. In solvent Solubility measurements of omeprazole magnesium
evaporation method, both drug and the carrier werewere performed according to a published method
dissolved in a common volatile solvent (ethanol), Higuchi and Connors. Samples were mixed with 10
and the solvent was evaporated to get solid ml of distilled water and shaken for the 24 hours a
dispersions. The drug is practically water insadubl room temperature. Subsequently, the suspensions
molecule. In order to improve its solubility in veat  were filtered through a Whatman filter paper no 1.
solid dispersions were prepared. Filtered solution diluted properly with distilled
Hot melt method ’-° water. The diluted solution analyzed for the
In hot melt method, the carriers such as PEG 6000omeprazole magnesium in UV 302 nm

were selected based on the preliminary solubility Evaluation of solid dispersiort®

study. The drug to polymer ratio was kept 1:1, 1:2, Solid dispersions obtained from the above methods
and 1:3. The carrier was first melted in the water were screened for their solubility.

bath at about 6C and the drug was dispersed when Drug content

molten mass is being cooled in cooled water bath The amount of drug present in a 50 mg equivalent
with constant stirring. The dispersion was poured amount of solid dispersion and slugging was
and cooled immediately. The solid dispersions determined by, dissolving the powder mixture in 10
obtained from this method were tacky enough. ml of ethanol and suitably diluted with ethanol and
Solvent evaporation method® UV absorbance was measured. Drug concentration
In solvent evaporation method, drug and the carrier was determined from standard graph.

were dissolved in ethanol and were dispersed in theSimilarly drug dispersion concentrations were
same medium with constant stirring. Solution was calculated in water using ethanol as solvent.
evaporated under low pressure to get the solid

dispersion. In this method PVP-K-30 and urea was
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RESULTS AND DISCUSION water and having poor bioavailability and coming
Standard graph for Cefixime under the category of class 2 of biopharmaceutical
Cefixime was found to be soluble in organic classification system.

solvents such as methanol. A simple reproducible Saturation solubility

method of estimation was carried out in methanol The saturation solubility of cefixime and omeprazol
ranging from 2-26 u/ml solutions at 234nm in Table magnesium by solid dispersion and slugging and its
No.1-3 against the blank the standard graph oldaine solubility of in water are presented in Table N6.5-
was linear was shown in Figure No.l. Cefixime is

insoluble in water and having poor bioavailability DISCUSSION

and coming under the category of class 4 of The percentage increase in saturation solubilityh wi
biopharmaceutical classification (BCS) system PVPK-30 and urea was higher than other polymers
Standard graph for Omeprazole magnesium and techniques. This shows that solid dispersion
Omeprazole magnesium was found to be soluble inusing solvent evaporation technique gives a better
organic solvents such as ethanol. A simple solubity of drug when compared to other techniques.
reproducible method of estimation was carried out i This might be due to the better solubilization efffe
ethanol ranging from 2-26 p/ml solutions at 302 nm of drug and polymer with solvent over PEG-6000
in Table No.4 against the blank the standard graphand slugging method. Slugging method is next best
obtained was linear was shown in Figure No.2 alternative for increasing solubility of drug.
Omeprazole magnesium is very slightly soluble in

Table No.1: Physical characteristics and solubilitystudies of Cefixime

S.No Drug Carrier Ratio Method of preparation

1 Cefixime ) Solid Dispersion
PVP K-30 11 (Solvent evaporation method)

2 Cefixime ) Solid Dispersion
PVP K-30 1:2 (Solvent evaporation method)

3 Cefixime ) Solid Dispersion
PVP K-30 1:3 (Solvent evaporation method)

4 Cefixime Urea 11 Solid Dispersion
' (Solvent evaporation method)

5 Cefixime Urea 1:2 Solid Dispersion
' (Solvent evaporation method)

6 Cefixime Urea 1:3 Solid Dispersion
' (Solvent evaporation method)

7 Cefixime ) Solid Dispersion

PEG-6000 Ll (Hot melt method)

8 - ) Solid Dispersion

Cefixime PEG-6000 1:2 (Hot melt method)

9 Cefixime PEG-6000 1:3 Solid Dispersion

(Hot melt method)

10 Cefixime Lactose 1:1 Slugging method
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11

Cefixime

Lactose 1.2 Slugging method)
12 Cefixime Lactose 1:3 Slugging method
13 Cefixime Sodium chloride 1:1 Slugging method
14 Cefixime Sodium chloride 1:2 Slugging method
15 Cefixime Sodium chloride 1:3 Slugging method
Table No.2: Physical characteristics and solubilitystudies of omeprazole magnesium
S.No Drug Carrier Ratio Method of preparation
1 Omepra_zole PVP K-30 11 Solid Dlsper_smn
magnesium (Solvent evaporation method
5 Omepra_zole PVP K-30 1:2 Solid Dlsper_smn
magnesium (Solvent evaporation method
3 Omepra;ole PVP K-30 1:3 Solid Dlspe(5|on
magnesium (Solvent evaporation method
4 Omepra_zole Urea 11 Solid Dlsper_smn
magnesium (Solvent evaporation method
5 Omepra_zole Urea 1:2 Solid Dlsper_smn
magnesium (Solvent evaporation method
6 Omepra;ole Urea 1:3 Solid Dlspe(5|on
magnesium (Solvent evaporation method
Omeprazole . Solid Dispersion
! magnesium PEG-6000 1l (Hot melt method)
Omeprazole . Solid Dispersion
8 magnesium PEG-6000 12 (Hot melt method)
Omeprazole i ) Solid Dispersion
9 magnesium PEG-6000 L3 (Hot melt method)
10 Omepra;ole Lactose 1:1 Slugging method
magnesium
11 Omepra;ole Lactose 1:2 Slugging method
magnesium
12 Omepra;ole Lactose 1:3 Slugging method
magnesium
13 Omepra;ole Sodium chloride 1:1 Slugging method
magnesium
14 Omepra;ole Sodium chloride 1:2 Slugging method
magnesium
15 Omepra_zole Sodium chloride 1:3 Slugging method
magnesium
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Table No.3: Standard graph of Cefixime

S NG Concentration Absorbance
(ng / ml) (nm)

1 0 0.0000

2 5 0.106

3 10 0.209

4 15 0.316

5 20 0.423

6 25 0.502

Table No.4: Standard graph of Omeprazole magnesium
S No Concentration Absorbance +SD
(Hg / ml) (nm)

1 0 0.0000 0.00

2 2 0.0847 +0.0613
3 4 0.1750 +0.0140
4 6 0.2443 +0.0176
5 8 0.3163 +0.0146
6 10 0.3940 +0.0166
7 12 0.4707 + 0.0150
8 14 0.5457 +0.0255
9 16 0.6527 + 0.0350
10 18 0.7410 +0.0125
11 20 0.8100 +0.0234
12 22 0.8870 +0.0276
13 24 0.9663 +0.0234
14 26 1.0803 +0.0155
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Table No.5: Solubility of Cefixime in water

S.No Solid dispersion formulations Ratio Absorbance Sgtgratlon solubility in
(nm) distilled water (pg/ml)
L. Cefixime + ethanol 0.876 50.0 (100%)
2 Cefixime + water 0.197 112 (22%)
Cefixime +PVP K-30 1:1 0.778 440 (88%)
4. Cefixime +PVP K-30 1:2 0.860 491 (97%)
> Cefixime +PVP K-30 1:3 0.875 49.9 (98%)
7 Cefixime +Urea 1:1 0.820 46.8 (93%)
8 Cefixime + Urea 1:2 0.875 37.6  (99%)
9 Cefixime + Urea 1:3 0.875 376 (99%)
£ Cefixime + PEG-6000 1:1 0.542 30.9 (62 %)
8. Cefixime + PEG -6000 1:2 0.562 32.1 (64 %)
9. Cefixime + PEG-6000 1:3 0.564 32.2 (64%)
13 Cefixime + lactose 1:1 0.688 43.8 (79%)
Cefixime + lactose )
14 1:2 0.702 40.1 (80 %)
15 Cefixime + lactose 1:3 0.702 40.1 (80 %)
16 Cefixime + sodium chloride 1:1 0.684 39.0 (78%
17 Cefixime + sodium chloride 1:2 0.634 36.2 (§1%
18 Cefixime + sodium chloride 1:3 0.602 34.4 (53%
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Table No.6: Solubility of Omeprazole magnesium in ater

S. No Solid dispersion formulations Ratio Abs(?]rrkr)]?nce igiﬂ{sgwa?glu?dgmg
L. Omeprazole magnesium + ethanol 0.576 50.0 (100%)
2 Omeprazole magnesium + water 0.197 171 (34%)

Omeprazole magnesium +PVP K-30 11 0.496 43.0 (86%)
4 Omeprazole magnesium +PVP K-30 1.2 0.558 48.47%(9
> Omeprazole magnesium +PVP K-30 1:3 0.563 48.BYI9
6 Omeprazole magnesium +Urea 11 0.500 43.0 (86%)
7 Omeprazole magnesium + Urea 1:2 0.545 47.0%)97
8 Omeprazole magnesium + Urea 1:3 0.565 49.0 %) 98
9. Omeprazole magnesium + PEG-6000 1:1 0.274 2348%)
8. Omeprazole magnesium + PEG -6000 1:2 0.398 34GP%)
9. Omeprazole magnesium + PEG-6000 1:3 0.40( 3469%)
10 Omeprazole magnesium + Lactose 1:1 0.380 3568%)
11 Omeprazole magnesium + Lactose 1:2 0.480 4(83%)
12 Omeprazole magnesium + Lactose 1:3 0.484 418 (83%)
13 Omeprazole magnesium + Sodium chloride 1:1 0.440 38.1 (76%)
14 Omeprazole magnesium + Sodium chloride 1P 0.400 34.7 (69%)
15 Omeprazole magnesium + Sodium chloride 1:3 0.358 31.0 (62%)
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Figure No.1: Standard graph of cefixime
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Figure No.2: Standard graph of omeprazole magnesium
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Saturation solubility in distilled water (pug/ml)
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Figure No.3: Saturation Solubility graph of Cefixime in water

Saturation solubility in distilled water (pug/ml)
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Figure No.4: Saturation Solubility graph of Omepraale magnesium in water
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CONCLUSION 5. Sekiguchi K, Obi N. Studies on absorption of
In conclusion, solid dispersion of Cefixime and eutectic mixture, I.LA comparison of the behavior
Omeprazole magnesium with solvent evaporation of eutectic mixture of sulfathiazole and that of
technique showed higher drug solubility in ordinary sulfathiazole in maghem Pharm Bull,

comparison to other technique like hot melt and 9(11), 1961, 86@67.
slugging method. Hence this solid dispersion 6. Craig Q M. The mechanisms of drug release
technique can be used to improve the dissolutiah an from solid dispersions in water soluble

the bioavailability of given dosage forms. polymers,int .J. Pharm, 231(2), 2001, 131-144.
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