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ABSTRACT

The objective of the study is to formulate and evaluate Delayed Release tablets and to develop a pharmaceutically
stable, cost effective and quality improved formulation. The prime intension is to delay the release of drug which is inactivated
by the stomach contents.Methacrylicacid copolymer (EudragitL30D55) was used as a enteric coating material in the
formulation and mannitol is used as diluent and Crospovidone as super disintegrant and povidone(PVP K-30) as binder in
different proportions and varying the compositions of sub coating and enteric coating using sicovit yellow ,titanium dioxide
and eudragit .The core tablets were prepared by dry granulation method. Stability study is carried out for 2 months at 25°C;
60% RH: and 40°C; 75%RH, according to ICH guidelines. The tablets were tested for acid release during the stability period

and confirmed that results were found with in the limits.

Key Words:- Esomeprazole, Eudragit, H1.inhibitor, Relative humidity.

INTRODUCTION

For most drugs, conventional methods of drug
administration are effective, but some drugs are unstable
nontoxic and have narrow therapeutic window. Some
drugs also possess solubility problems. In such cases, a
method of continuous administration of therapeutic agent
is desirable to maintain fixed plasma levels. To overcome
these problems, controlled drug delivery systems were
introduced into the market. These delivery systems have a
number of advantages over traditional systems such as
improved efficiency, reduced toxicity and improved
patient convenience. The main goal of controlled drug
delivery systems is to improve the effectiveness of drug
therapies (Paul J. Dentinger and Nasr H. Anaizi, 2002;
Leon Lachman et al., 1987).
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Esomeoprazole sodium is a proton pump inhibitor used to
treat peptic ulcer, duodenal ulcer, gastro oesophageal
reflux disease by inhibiting the enzyme H+ /K+ATPase ,
the acidic pump. It is also used to treat Zollinger-Ellison
syndrome, erosive esophagitis. Esomeprazole is a weak
base and is concentrated and converted to the active form
in the highly acidic environment of the intracellular
canaliculi within the parietal cell, where it inhibits the
enzyme H+ /K+ATPase, the acidic pump. This effect on
the final step of the gastric acid formation process is dose-
dependent and provides for highly effective inhibition of
both basal. These delivery systems have a number of
advantages over traditional systems such as improved
efficiency, reduced toxicity and improved patient
convenience. The main goal of controlled drug delivery
systems is to improve the effectiveness of drug therapies
(Richardson P et al., 1998; Sauer D et al., 2009; Marvola
M et al., 1999).

MATERIALS AND METHODS
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Materials Used

Esomeprazole  sodium, Mannitol  (perlitol
SD200), Sodium lauryl sulphate, Povidone (PVP K-30),
Sodium  carbonate, Cross povidone(KollidoneCL),
Calcium stearate and all other chemicals/reagents used
were of analytical grade.

Materials Used for Subcoating

HPMC(Methocel ,5CPs), Sicovit
Propylene glycol, Titanium dioxide and all
chemicals/reagents used were of analytical grade.

yellow,
other

Materials Used for Enteric coating

Methacrylicacid copolymer (EudragitL30D55),
Triethyl citrate, Polysorbate 80 and Purified water and all
other chemicals/reagents used were of analytical grade.

Buffer Preparations
Preparation of PH 1.2 buffer

Dissolve 8.33ml of conc. 0.1N Hcl in 1000ml of
water at temperature of 37°C+ 0.5 and is subjected to
Dissolution Apparatus (USP - IlI, paddle type ) and
operated with an RPM of 100 for 2hrs.

Table 1. Compilation of Esomeprazole Enteric Coated Tablets

Preparation of PH 6.8 Buffer

Dissolve 190 gm of Trisodium phosphate in 10It
of water, pH6.8 is adjusted with dilute Hcl at temperature
of 37°C+ 0.5 and is subjected to Dissolution Apparatus
(USP - 1l, paddle type ) and operated with an RPM of
100 for 1hr.

FORMULATION METHODS
Formulation of Esomeprazole Sodium Delayed Release
Tablets

Esomeprazole sodium delayed release tablets
were prepared by dry granulation technique using different
excipients as well as with varying concentrations of
polymer proportions using methacrylate copolymer
(EudragitL30D55) as enteric coating materials (Wei G et
al., 1995; Kim H et al., 2003; Bladh N et al., 2007).

Formulation Development of Esomeprazole sodium
Enteric coated tablets

Based on preformulation data various excipients
were selected and their compilation was shown in the
below table.

S.No. | Ingredients F1 F2 F3 F4 F5 F6 F7 F8
Drug loading stage Q/mg Q/mg | Q/mg | Q/mg | Q/mg | Q/mg | Q/mg | Q/mg
Esomeprazole sodium 45.11 | 45.11 | 45.11 | 45.11 | 4511 | 45.11 | 45.11 | 45.11
Mannitol(Perlitol SD 200) 90 45.11 | 45.11 | 45.11 | 4511 | 45.11 | 45.11 | 45.11
Mannitol (Perlitol SD 200) - 44,39 | 44.39 | 42.89. | 42.89 | 48.29 | 50.29 | 50.29
Kollidon CL 15 15 15 3.0 3.0 3.0 3.0 3.0
Sodiumlaurylsulphate 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.55
Povidone (PVPK-30) 15.4 154 154 15.4 154 10 8 8
Sodium carbonate 10.30 | 10.30 | 10.30 | 10.30 | 10.30 | 10.30 | 10.30 | 10.30
Calcium stearate 1 1.5 1.5 1.5 1.5 1.5 1.5 15
Sub coating Stage
HPMC (5CPs) - 17.48 | 17.48 | 17.48 | 12.87 | 12.87 | 12.27 | 12.27
Sicovit yellow - 077 |077 |077 |057 |057 |057 |057
Propylene glycol - 1.50 1.50 1.50 1.0 1.0 1.0 1.0
Titanium dioxide - 040 | 040 |040 |0.283 |0.283 | 0.283 | 0.283
Purified water - 175.6 | 175.6 | 175.6 | 129.3 | 129.3 | 129.3 | 129.3

Enteric coating stage
Eudragit L30D55 - 27.0 |33.12 |33.12 |33.12 |33.12 |33.12 |33.12
Triethyl citrate - 1.0 1.73 1.73 1.73 1.73 1.73 1.73
Polysorbate 80 - 0.3 048 | 048 |048 |048 |048 |048
Purified water - 59.67 | 59.67 | 59.67 | 59.67 | 59.67 | 59.67 | 59.67
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Evaluation of Delayed Release Tablets
Table 2. Physical Evaluation (Core tablet)
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S. No Physical parameter F1l F2 F3 F 4 F5 F6 F7 F 8
1 Weight variation - 1.62 1.65 1.63 1.61 1.62 1.64 1.63
2 Hardness (Kg/Square inch) - 6.5 7.2 6.8 7.1 6.8 5.8 5.5
3 Thickness (mm) - 2.34 2.32 2.31 2.33 2.32 2.35 2.30
4 Friability - 0.49 0.51 0.56 0.58 0.57 0.66 0.68
5 Disintearation time i 6min 6min 5min 5min 5min 6min 6min
g 31sec 49sec 45sec 30sec 56sec 03sec 11sec
Table 3. Physical Evaluations (After Sub Coating and Enteric Coating)
S.NO F2 F3 F4 F5 F6 F7 F8
Hardness 8.1 8.4 8.2 8.6 8.1 6.5 6.1
After Sub Coating
Thickness 241 2.44 2.43 2.46 2.48 2.44 2.39
After Enteric Hardness 10.3 10.6 10.9 11.1 10.5 7.9 7.9
Coating Thickness 2.54 2.58 2.55 2.56 2.55 2,51 2.53
Table 4. Chemical Evaluations
SNo | Parameters F1 F2 F3 F4 F5 F6 F7 F8
1 | Acid resistant - - Within the | Within | within the | Withinthe | Witin the With in
2 Assay - - - - - Within the Within Within the
3 Dissolution i ) i i i Within the Within With in
study limit the limit the limit

Dissolution Studies

Table 5. Standard graphs for Esomeprazole sodium

S.no Conc. (ug/ml) Absorbance (A-max at 289 nm)
1 2 0.081
2 4 0.173
3 6 0.260
4 8 0.352
5 10 0.442
6 12 0.534

Table 6. In-vitro drug release of Esomeprazole sodium DR tablets formulations from F3 to F8 and marketed product
(Nexium) in 6.8 ph buffer

S.N | Time Percentage release of Esomeprazole sodium DR tablets

(0] (min) | F3 F4 F5 F6 F7 F8 M

1 10 10.21+0.04 | 13.17+0.71 | 17.85+0.13 | 26.30+1.06 33.63+0.60 34.94+1.33 34.75+1.03
2 20 22.25+0.33 | 29.40+1.25 | 36.73+0.78 | 54.64+1.88 70.20+0.80 71.02+0.80 68.39+1.00
3 30 39.64+0.50 | 41.27+0.91 | 45.20+0.76 | 63.16+0.30 78.47+0.75 80.64+0.97 74.03+0.15
4 45 43.40+1.07 | 47.93+0.58 | 51.67+0.66 | 72.81+1.19 86.14+0.30 87.57+0.86 83.7310.51
5 60 49.94+1.37 | 53.18+1.48 | 58.28+1.10 | 81.40+0.86 93.06+0.51 96.29+0.73 92.70+0.58
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Batch number Acid release in Dissolution
and stability Description Assay (%) 0.1N HCI (° study in pH 6.8
" : (%)
condition buffer
F7 Off White colored enteric coated tablets with
(Initial) embossing of ‘H’ on one side and ‘126’ on 99.30% 1.93% 92.38%
another side.
Off White colored enteric coated tablets with
° 0
40 (fnﬁgr?trf))RH embossing of ‘H’ on one side and ‘126’ on 98.69% 2.04% 92.235
another side.
Off White colored
o 0,
40 (2Cm/07n5th/’2 )RH Enteric coated tablets with embossing of ‘H’ 97.86% 2.17% 92.01%
on one side and ‘126’ on another side.
Off White colored
° 0
25(1Cn/1%?1t/?1 l;H Enteric coated tablets with embossing of ‘H’ 98.85% 2.01% 91.98%
on one side and ‘126’ on another side.
Off White colored enteric coated tablets with
° 0,
25(2%?)?“1:;:)\)'_' embossing of ‘H’ on one side and ‘126’ on 98.19% 2.13% 91.92%
another side.
Table 8. Stability Data for F 8
Batch number . . . .
- o Acid release in | Dissolution study
(o)
agg:;?gg;ty Description Assay (%) | 5 INHCI (%) | inpH 6.8 buffer
Fs Off White colored Enteric coated tablets
(Initial) with embossing of ‘H’ on one side and 126’ 99.42% 1.88% 92.4%
on another side.
Off White colored Enteric coated tablets
° 0,
40 ((l:nic?r?tff))RH with embossing of ‘H’ on one side and ‘126’ 98.53% 1.95% 92.36%
on another side.
Off White colored
° 0
40 (2Cm/07nsth/: )RH Enteric coated tablets with embossing of ‘H’ 97.93% 2.06% 92.31%
on one side and ‘126’ on another side.
Off White colored
o 0,
zs(fr{]%?]t/?] I;H Enteric coated tablets with embossing of ‘H’ 98.74% 1.92% 91.97%
on one side and ‘126’ on another side.
Off White colored Enteric coated tablets
o 0,
25(2%?)?“/;)]§H with embossing of ‘H’ on one side and ‘126’ 98.01% 2.00% 91.96%
on another side.
Figure 1. Structure of Esomeoprazole
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Figure 2. Calibration curve of Esomeprazole
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Figure 4. Assay for Formulation F7

Figure 3. In-vitro drug release of Esomeprazole
sodium DR tablets formulations from F3 to F8 and
marketed product (Nexium) in 6.8 ph buffer.
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Figure 5. Assay for Formulation F8
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Figure 6. Acid Release for Formulation F8
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CONCLUSION

In this study Esomeprazole enteric coated tablets
were prepared by using methacrylate co-polymers
(Eudragit L30D55).Eight formulations of enteric coated
tablets of Esomeprazole were developed by preparing core
tablets using mannitol as diluent and Crospovidone as
super disintegrant and povidone (PVP K-30) as binder in
different proportions and varying the compositions of sub
coating and enteric coating using sicovit yellow, titanium
dioxide and Eudragit(L30D55 .The core tablets were
prepared by dry granulation method. The results indicated
that the finished product formulations F7, F8, fulfilled all
the specifications of the physical properties and invitro
release and are comparable to the innovator product.
Formulation F1 was failed to compress as tablets due to

REFERENCES

sticking problem. Formulation F2 acid resistance test was
failed due to insufficient enteric coating. Formulations F3
to F5 Acid resistance test was passed but in vitro release
was quite less. Formulation F6 in vitro release was within
the limits but not comparable to the innovator product.
Formulation F7, F8 fulfilled all the specifications
prescribed for Esomeprazole delayed release tablets and
comparable to the innovator product. Formulation F7 was
found to be best of all the trials showing drug release
matching the innovator product and can be used for the
further studies. Thus, results of the current study clearly
indicate, a promising potential of the Esomeoprazole
enteric coated delivery system as an alternative to the
conventional dosage form.

Bladh N, Blychert E, Johansson K, et al. A new esomeprazole packet (sachet) formulation for suspension: in vitro
characteristics and comparative pharmacokinetics versus intact capsules/tablets in healthy volunteers. Clin Ther, 4,

2007, 640-649.

Kim H, Park JH, Cheong W, et al. Swelling and drug release behavior of tablets coated with aqueous hydroxypropyl
methylcellulose phthalate (HPMCP) nanoparticles. J Control Release, 89, 2003, 225-233.

Leon Lachman, Herbert A. Lieberman & Joseph L.Kanig. The theory and practice of industrial pharmacy, 3" edition, 1987,
331-3.

Marvola M, Nykénen P, Rautio S, et al. Enteric polymers as bindersand coating materials in multiple-unit site-specifi ¢ drug
deliverysystems. Eur J Pharm Sci, 7, 1999, 259-267.

Paul J. Dentinger, Nasr H. Anaizi. American journal of health system pharmacy, 2002.

Richardson P, Hawkey CJ, Stack WA. Protan pump inhibitor; Pharmacology and rationale for use in gastrointestinal disorder
drugs, 56, 1998, 307-35

Sauer D, Watts AB, Coots LB, et al. Influence of polymeric subcoatson the drug release properties of tablets powder-coated
with pre-plasticized Eudragit® L 100-55. Int J Pharm, 367, 2009, 20-28.

Wei G, Knoch A, Laicher A, et al. Simple coacervation of hydroxypropyl methylcellulose phthalate (HPMCP) II.
Microencapsulation of ibuprofen. IntJ Pharm, 124, 1995, 97-105.



