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ABSTRACT

The current work evaluate directly compressiblengsprazole magnesium trihydrate
enteric coated tablets were prepared to deliveg drwpper GIT. Different tablets were prepared
with super disintegrants like Ac-Di-Sol, Crospovigp sodium starch glycolate and diluents like
Pharmatose DCL11, Mannogem EZ. Tablets were entedted using Acryl-EZE. The tablets
were evaluated for hardness, disintegration timeé ianvitro drug release. The powder bed
showed good rheological properties and entericecbaablets showed acid uptake value <5
indicates significant protection of acid liable grThe compressional parameters were within the
limits, the drug content in all formulations wasufi to be uniform and consistemh vitro
dissolution studies indicated there is no drug ldssing gastric phase. The tablets with
Pharmatose DCL11 released higher than Mannogem H@hveolud be due to its hydrophilicity
and due to swelling of the super disintegrant. iBtabstudies indicated that the prepared
formulations were stable for a period of four mentf all formulations showed comparable
dissolution profiles with similarity factor moreah fifty at p<0.05. From the above findings it
can conclude that an Esomeprazole magnesium tetgdenteric coated tablet could be
developed to deliver the drug in to proximal sniaistine.

Key words: Esomeprazole, Super disintegrants, Direct conspyasStability studies

INTRODUCTION

Dosage form design of acid liable drugs is a emge in pharmaceutical research for
development of site-specific dosage forms thatasdeactive ingredients in the upper part of the
small intestine, or in the duodenum through entedating to treat duodenal ulcer disease.
Duodenal ulcers are a common condition charactéritze the presence of a well-demarcated
break in the mucosa that may extend into the massupropria of the duodenum. More than 95%
of duodenal ulcers are found in the first partref tuodenum; most are less than 1 cm in diameter.
(Ramakrishnan K et al., 2007). A duodenal ulcem®rwhen there is an imbalance between
aggressive factors, i.e. the digestive power af acid pepsin and defensive factors, i.e. the gbilit
of the gastric and duodenal mucosa to resist thigep. This mucosal resistance constitutes the
gastric mucosal barrier. Any process that increagastric acidity, decreased prostaglandin
production due to NSAIDs or by interferes with thecous layer liked pylori infection can cause
such an imbalance and lead to peptic ulcer diséassv.mayoclinic.com., 2010, Mallikarjuna
Gouda M et al., 2010). Proton pump inhibitors @)Rre the most potent inhibitors of gastric acid
secretion and are effective for treating all gasadid-related disorders. Esomeprazole magnesium
trinydrate, the S- isomer of omeprazole, inhible gastric parietal #K ATPase irreversibly
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which involved in hydrochloric acid production ihet stomach. It
acts as proton pump inhibitor, used to treat gastiphageal reflux
disease (GERD), erosive esophagitis and gastrar iMucklow ,
2002, Putta Rajesh Kumar et al., 2010).

Esomeprazole is a substituted benzimidazole, feithe
treatment of NSAIDs-associated gastric ulcer, Hdlacter pylori
eradication and control of pathological hypersemsetconditions
(Vachhani R., 2009 he stability of esomeprazole magnesium is
function of pH, it rapidly degrades in acidic medlaut it has
acceptable stability under alkaline conditions.pit 6.8 (buffer),
the half-life of the magnesium salt is about 19rscat 25° C and
about 8 hours at 37° C (www.rxlist.com ., 2010)oMEeprazole
has a half life of 1.25 + 0.25 h and has a bioabslity of 48%
(www.rxlist.com, 2008, www.dailymed.nim.nih.gov, @&).
Esomeprazole is combined with antibiotics clarithyoin and
amoxicillin or metronidazole in 7-14 days eradioati triple
therapy ofHelicobacter pylori infection where majority of peptic
and duodenal ulcers were caused by. pylori
(www.en.wikipedia.org., 2010, Putta Rajesh Kumntaalg 2011).

The super disintegrants which swell to many tirtiesr
original size when placed in water with minimal cgsity effects
were used for aiding fast disintegration of tallebugh swelling,
wicking and deformation processes. In the presamysSodium
Starch Glycolate (Primogel) which is a chemicalbated modified
Sodium Carboxymethyl Starch shows its mechanisractibn by
rapid and extensive swelling with minimal gelling iused.
crospovidone (Polyplasdone XL) a water insolublel atrongly
hydrophilic Cross-linked polyvinyl pyrrolidone actsy water
wicking, swelling and possibly some deformationonery was
also studied. The Modified Cellulose Internally ssdinked form
of Sodium carboxymethyl cellulose (Ac-Di-Sol) actsrough
Wicking due to fibrous structure, swelling with rimral gelling
was investigated.

Site-specific, drug delivery of a therapeutic agenthe
intestinal region can be readily accomplished leydpplication of
an enteric coating on a solid dosage form (Port€re al., 1995).
Enteric coatings are designed to remain intachédtomach and
release the contents of the underlying core inirttesstines. (Davis.
et al., 1986).

In the present investigation directly compressddets of
Esomeprazole magnesium trihydrate tablets wereloleee with
various superdisintegrants, directly compressib&hiales like
Polyplasdone XL, Mannogem EZ. Preliminary formudati
development studies were conducted with varyingcentrations
of different superdisintegrants followed by rheatad evaluation
of powder blends. Further these are compressed itatlets,
optimized tablet formulations were enteric coateéthvicryl EZE
to protect the drug from harsh gastric conditidogjeliver drug in
the duodenum which helps in improved bioavailapiliof
Esomeprazole. Further various compression chaistitsr of the
prepared tablets were studied. The acryl EZE enterated tablets

MATERIAL AND METHODS

Active phar maceutical ingredient, Polymers and Reagents
Esomeprazole magnesium trihydrate was procurea fro
Aurobindo pharma limited, A.P, India). Crospovidprigodium
starch glycolate, Croscarmellose sodium obtainednfiDanmed
Pharmaceuticals Pvt Ltd, Hyderabad. Lactose DC(Ratglone
XL) and Mannitol DC (Mannogem EZ) were procurednirécsD

aH:ine Chemicals Limited, Mumbai. Acryl EZE (EudragiB0 D55,

Colorcon) was supplied by Medreich Limited, BangealoOther
polymers, solvents and chemicals used in the reBemere of LR
grade.

Method of preparation of esomeprazole enteric coated tablets
by direct compression

The esomeprazole tablets were prepared by direct
compression technology. Ingredients containing sdigntegrants
of various core formulas were accurately weighed|eth and
passed through sieve # 100/ 120 and then thorous@éhded. The
powder blended was studied for rheological chareties like
Angle of repose °@), Bulk density, Tapped density and
Compressibility index. (www.pharmacopeia.cn., 20l3ter the
uniformly blended powder containing esomeprazolegmeaium
trihnydrate and directly compressible vehicles ofrimas core
formulations from Core 1 to Core 6 were compresséal tablets
on a 10 station tablet punching machine (PP1D, Cinal®) using
6 mm flat punches at a pressure of 3-6 k§/dmeach batch 500
core tablets were prepared. To protect esomeprdmmie gastric
acid and to deliver in duodenum the core tableteeviiém coated
with an enteric coating polymer, Acryl EZE. ( Anpp®& Nair et
al., 2010).

Enteric Coating of esomeprazole magnesim trihydrate core
tablet formulationswith Acryl EZE

The core tablets were film coated with an entedating
polymer, Acryl EZE. First, seal coat was prepargddissolving
HPMC (6 cps) and PEG 8000 in purified water witmtimuous
stirring. Then slowly methylene chloride was addadd the
solution was filtered by passing through # 200 m@&h% w/w of
acryl EZE (Eudragit L 30 D55, Colorcon) was preparey
dispersing acryl EZE in a beaker containing pudifisater and
stirred slowly for 20 minutes and passed throud®@& mesh. The
tablets were enteric coated in a Neocoata coatiag (Neo
Machine Manufacturing Company Pvt. Ltd, Kolkata)asoto build
up 8 to 10 % weight. Inlet bed temperature wasstdilito 52 °+ 1
°C and the solution was atomized at 1.5 psi/bae phn was
rotated at a speed of 22 rpm and the total codtimg was 90 min.

Compressional parameters of
tablets

The tablets were studied for their weight variation
Diameter test, Tablet thickness, Determination afigdcontent

Esomeprazole magnesium

were subjected fain vitro dissolution studies and stability studies (Mina Ibrahim Tadros., 2010, Putta Rajesh Kumaglet 2011),

for 4 months to study the influence of temperatumedrug content
and drug release profile.

Hardness test (Yagnesh Bhatt et al., 2009). Fiiphést (Singh et
al., 2009), Density measurement (Streubel et al03p
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Disintegration test and Acid uptake
pharmacopoeia., 2007, Charles et al., 2001).

testing.  (Imdia

In vitro dissolution studies of esomeprazole magnesium
trihydrate core tablets (Ramkanth et al., 2010)

coated tablets were subjected for acid uptake esushowed acid
uptake values in the range of 3.83 to 4.07 whiah lass than 5
indicating significant protection of esomeprazoleigl by acryl
EZE enteric coating in stomach. The results weesgmted in our
previously published article. (Putta Rajesh Kumaale 2011). In

The release of esomeprazole magnesium from enteribe present study the developed core formulatiom® wtudied for

coated tablets was determined by using dissolutiate test
apparatus (Six Station Electrolab, India). The aigson test was
performed using 900 ml of 0.1 N HCI for 2 h. Thedium was
stirred at 75 rpm at a temperature of 37 £ 0.5%amples of 1 ml
were withdrawn periodically up to eight hours ahd volume was
replaced with fresh medium to maintain the sinkditons. The
samples were suitably diluted and the absorbaness measured
at 203.5 nm for esomeprazole using U.V. 1700 (Phap®c
Shimadzu. Japan). All studies were carried outiplitate and the
average was considered (n = 3).

Deter mination of drug content

Tablet of esomeprazole was crushed into powdea in
mortar and 100 mg of powder was taken in a voluimdtask
containing distilled water and kept aside with d¢ans shaking for
24 hours to extract the total drug present in Higdet. Then the
absorbance of the solutions was measured afteldeitilution at
203.5 nm against methanol as blank.

Stability studies (Vidal et al., 2010, Matthews., 1999)

The stability experiments were conducted to ingase
the influence of temperature and relative humidity the drug
content andn vitro dissolution profile of various core tablets. The
tablet formulations were exposed to a temperatfi082’C and
also a relative humidity of 755 % RH. The sampiese removed
from the oven at the end of 0, 3, 5, 15, 45, 60a®@ 120 days and
analyzed for drug content. Similarly tablets at ¢mel of 0, 15, 45,
90 and 120 days for each formulation were subjetbeieh vitro
dissolution studies in dissolution apparatus. Ageraf triplicate
readings was taken. The observations were tabulafdu
dissolution profiles were compared with dissolutiqgrofile
performed on tablets kept at ambient conditions.

RESULT AND DISCUSSION

Various super disintegrants to disintegrate théetdn < 2
min, were used and the weight percent of the sdintegrants
was optimized at 7.5 % and also two different diyec
compressible vehicles were used as diluents. diacmagnesium
stearate was included to assist in free flowing@fder blend and
smooth ejection of compressed tablet, at 2 %w/w taedtablets
were prepared by direct compression technology.

in vitro release profile after investigating the pre,
compressional parameters and acid uptake studies.
Esomeprazole magnesium trihydratg, @om C1 to C6
was 21.0 to 102.4 min, with slope ranges from 020850.1054
and showed regression valued af 0.9049 to 0.9848 (Table 1).

post

Table 1. Drug release kinetics of enteric tablet formulasioof Esomeprazole
magnesium Trihydrate.

Formulation Cz (min) Slope(m) Regression (r)
C1 59.0 0.0656 0.9323
Cc2 48.0 0.0406 0.9148
c3 21.0 0.0352 0.9049
C4 100.8 0.0563 0.9848
C5 102.4 0.0774 0.9820
Ccé 60.9 0.1054 0.9665

In vitro dissolution study showed esomeprazole from C1
core released 20% of drug in 59 min and 18.527 92963%) in
600 min from 19.79 mg dose. The release followeslt forder
kinetics with slope value 0.0656 and correlatioefioient (r) of
0.9323. In vitro dissolution study of esomeprazole from C2 core
released 20% of drug in 48 min and 18.762 mg (98)18 600
min from 19.84 mg dose. The release followed firster kinetics
with slope value 0.0406 and correlation coefficiémtof 0.9148.
Where esomeprazole from C3 core released 20% gfidr2l min
and 19.550 mg (98.59%) in 600 min from 19.86 mgeddEhe
release followed first order kinetics with slopeluea0.0352 and
correlation coefficient (r) of 0.9049. Where esonagple from C4
core released 20% of drug in 100 min and 18.02490dL1%) in
600 min from 19.73 mg dose. The release followerb zwder
kinetics with slope value 0.0563 and correlatioefioient (r) of
0.9848. Thdn vitro dissolution study of C5 core released 20% of
drug in 102 min and 18.318 mg (91.58%) in 600 nnonT 19.94
mg dose. The release followed zero order kinetiitis stope value
0.0774 and correlation coefficient (r) of 0.9820.Where
esomeprazole from C6 core released 20% of dru@.id in and
19.016 mg (95.07%) in 600 min from 19.74 mg dodee Telease
followed zero order kinetics with slope value 0.40%nd
correlation coefficient (r) of 0.9665 (Figure 1).

The lactose DC containing core tablets showeditag of
03 min and Mannitol DC containing core tablets sedvag time

The esomeprazole core tablets were developed using 15 min to release esomeprazole in pH 9.0 thidus to time

various super disintegrants with directly compralgsivehicles by
direct compression technique. The powder bed wadiest for
various rheological parameters and compressed tsabiere
subjected for compression parameters studies. lthése tablets
were enteric coated with methacrylic polymer AcBFE for
protecting acid liable esomeprazole from gastricl.athen these

taken for rupturing and solubilization of Acryl E&mteric coating
over core tablets which is also observed durimgtro dissolution
studies of tablets. The results of disintegratioret(sec) of enteric
coated tablets showed that the tablets did nonbtéigiate in 0.1N
HCI and the same when continued with phosphatesboffpH 7.4
the tablets were found to disintegrated within 38t8 94.16 sec
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which helps the dosage form to disintegrate in <mih for

immediate drug release and absorption from the upg# of the
GIT. The drug content studies of Core tablets irnthaeol and
phosphate buffer showed that almost 98.01% to 9%/680f

Esomeprazole magnesium trihydrate was present whiicates
the drug content uniformity in all the formulatiobefore and after
stability studies (Table 2).

The effect of constraints for period of 120 dags been
obtained and is presented in tables 03 to 05. $tfeand that there
is 03% deviation in % DC (Figure 2) and 04 % dedwiatin %
release of drug (Figure 3). It was found that tlesalution profiles
were comparable and there was no significant diffee observed
between the means of dissolution profile conduetétout stress
and with stress at p<0.05 with reference to thieiilarity factor of

dissolution profiles up to 120 days.

Table 2. Drug content estimation studies of esomeprazolen femteric coated

tablets during Stability studies at 4048C575+1%RH.
ablets auring apllity stuaies al (1] CONCLUS'ON

Per centage drug content (% DC)

Day The literature was reviewed from various jourratsl the
C1 C2 C3 C4 C5 C6 i h articl dated f .

o 98.62 99.68 99.14 96.88 9796 9737 recen_ research articles were up a.e rom yarrmurces on

3 98.49 99.73 99.03 96.83 98.01 97.42  enteric coated tablets, tablet formulation methadious polymers

5 98.39 99.52 98.82 96.61 97.85 97.26 ; TN

15 9796 9925 9876 96.45 9769 9710 fqr formulatlon and development .of tablgtg and.aflmom vitro

30 97.31 98.87 98.49 96.29 97.47 97.04 dissolution method. The tablets did not disintegyiat 0.1 N HCI

45 96.83 98.60 97.15 96.18 97.20 96.77  however; they disintegrated within 94.16 sec whea study was

60 96.29 96.24 96.29 95.81 96.99 96.34 . .

90 95.81 95.86 96.02 95.43 96.34 96.02 continued in phosphate buffer pH 7.4. The drug eonin all core

120 95.48 95.65 95.59 90.43 96.08 95.81

formulations was found to be uniform and consistédcuracy
and precision studies of esomeprazole in core ttdbienulations
indicated the accurate and precise drug conterforumiy of
esomeprazole in tablet core formulations.

These tablet formulations were subjected to stabil
studies conducted according to ICH protocol at 4Q£25+5%
RH.

Table 3. Invitro dissolution studies of esomeprazole from enteritembtablets C1 and C2 during Stability studie$0a0.5C/75+1%RH.

Percentage drug release (% DR)

Time min Day 0 Day 15 Day 45 Day 90 Day120
C1 c2 C1 C2 C1 c2 C1 C2 C1 C2
0 0.0C 0.0C 0.0C 0.0C 0.0C 0.0C 0.0C 0.0C 0.0C 0.0C
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.0t 0.2z 0.0C 0.07 0.0C 0.0C 0.0C 0.0€ 0.0C 0.0C
10 0.27 3.15 0.09 2.73 0.21 271 0.00 2.45 0.05 8 2.6
15 0.68 7.97 0.63 7.01 1.83 7.05 0.39 6.82 0.49 4 6.9
3¢ 3.4t 13.8¢ 3.32 12.4¢ 3.97 12.4¢ 2.8C 12.2¢ 2.9C 12.2¢
45 9.36 22.48 8.79 20.63 9.01 20.61 7.97 20.17 7.63 19.88
60 22.82 32.80 21.87 30.38 20.64 30.35 20.21 29.85 20.17 29.12
9C 37.2] 46.1¢ 35.7% 43.5( 34.1¢ 43.0% 33.7¢ 41.8: 33.5% 41.7:%
120 50.17 56.53 48.65 53.19 46.09 53.17 46.26 50.98 47.35 51.62
180 64.82 69.61 63.10 65.50 60.16 65.96 60.32 63.62 60.79 64.37
240 74.21 81.88 71.54 81.12 68.32 78.55 68.14 76.79 68.93 77.77
30C 82.91 91.0¢ 79.71 89.84 77.0¢€ 88.12 76.91 88.4¢ 77.8( 86.12
360 87.17 93.53 84.36 92.21 82.50 90.42 82.46 90.13 83.03 88.84
420 90.67 93.65 88.25 92.26 87.48 90.49 87.32 90.25 86.70 88.96
480 92.53 93.71 90.62 92.30 89.93 90.54 89.79 90.31 88.74 89.02
540 92.61 93.78 90.70 92.35 90.04 90.59 89.86 90.38 88.81 89.10
60C 92.6¢ 93.81 90.72 92.3¢ 90.0¢ 90.62 89.8¢ 90.41 88.8¢ 89.1%

Table 4. Invitro dissolution studies of esomeprazole from enteratembtablets C3 and C4 during Stability studie40a.5'C/75+1%RH.

Percentage drug release (% DR)

(Tr:ﬂs Day 0 Day 15 Day 45 Day 90 Day120

c3 c4 c3 ca c3 ca c3 ca [ ca
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 0.0 0.0C 0.0 0.0 0.0C 0.0C 0.0 0.0 0.0C 0.0C
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 337 0.00 2.72 0.00 2.66 0.00 2.39 0.00 2.40 0.00
1 7.4% 0.0C 6.42 0.0 6.0 0.0C 5.1¢ 0.0 5.7¢ 0.0C
15 11.90 0.00 10.44 0.00 9.96 0.00 8.86 0.00 985 000
30 21.97 0.15 1950 012 18.70 0.07 18.41 0.05 188 0.8
45 28.2¢ 2.3 25.3¢ 1.7% 24.3¢ 2.2 24.0¢ 1.5¢ 24.2 1.9¢
60 37.76 8.54 3457 7.28 33.09 9.24 34.16 7.41 ®B29 7.0
90 52.57 1457 49.12 14.02 47,59 14.67 4853 12.86 47.26 12.56
12¢ 64.41 23.2i 60.8¢ 21.9¢ 50.67 22.9( 61.9¢ 21.0¢ 60.6¢ 2087
18¢ 76.9: 33.0¢ 73.87 32.1¢ 72.6¢ 318t 74.7C 30.5¢ 71.8¢ 30.0¢
240 85.62 44.89 83.20 43.30 81.94 45.03 83.60 4338 81.76 41.07
300 97.86 53.53 97.14 52.24 95.38 53.20 94.98 53.62 94.76 50.62
36C 98.21 66.6¢ 9757 64.82 95.7¢ 65.6¢ 95.3: 64.9¢ 94.9¢ 62.01
420 98.38 72.20 97.74 69.98 95.90 71.10 95.45 70.44 95.03 69.05
480 98.48 77.98 97.80 75.31 96.01 77.90 9551 7559 95.08 7453
54¢ 98.5¢ 85.0( 97.8¢ 82.9¢ 96.0¢ 83.7¢ 95.57 83.2( 95.11 81.23
600 98.59 90.12 97.89 89.67 96.12 89.23 95.60 88.85 95.16 86.02
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The acid uptake studies of enteric coated escazefw
magnesium trihydrate tablets with Acryl EZE shovest than 5%
acid uptake for all tablets indicates that the dragld be protected
from degradation in gastric environment and sudodgglelivered
to upper part of small intestine. Stability studigere conducted
according to ICH guidelines region IV at 40€2/ 75+5 % RH
indicates that there slight decrease in drug congmd no
significant difference between the meansimfvitro dissolution
profiles without stress and with stress for a edd 4 months at
P<0.005 compared by similarity factor analysis. Talelets were
found to be stable with respect to drug contenirey the
influence of temperature and humidity during thabsity study
period. Therefore it could conclude that esomepeaznteric
coated tablets can be formulated to deliver the Bable drug with
absorption window in proximal intestine for sup@ies of excess
gastric acid for the treatment of peptic and duatlafcers.

Table 5. In vitro dissolution studies of esomeprazole from enteriated tablets C5 and C6
during Stability studies at 40+0G/75+1%RH.

. Percentage drug rel (% DR)
Time Day 0 Day 15 Day 45 Day 90 Day120
(mn) s " c6 ©5 o©6 o5 ©6 C©5 C6 C5 Cé
0 000 000 000 000 000 000 000 000 000 000
1 000 000 000 000 000 000 000 000 0.00 0.00
3 000 000 000 000 000 000 000 000 000 0.00
5 000 000 000 000 000 000 000 000 000 0.00
10 0.00 000 000 000 000 000 000 000 0.00 0.00
15 0.00 000 006 000 000 000 000 000 0.00 0.00
30 097 180 082 152 058 117 067 158 097 1.33
45 382 598 350 529 329 492 329 495 382 507
60 9.02 1572 828 1416 8.19 1422 7.88 14.17 9.02 13.94
90 1522 29.42 1474 27.32 13.78 27.58 1356 28.32 1522 27.05
120 26.00 39.24 24.80 36.53 24.43 36.94 24.14 36.75 26.00 37.19
180 40.79 5252 3822 49.26 38.84 50.04 3824 4929 40.79 49.54
240 4851 60.63 4824 59.09 46.14 5937 46.38 57.14 4634 58.78
300 56.63 67.93 55.19 66.93 55.17 67.13 5525 63.64 54.46 66.81
360 70.08 7559 6829 73.61 67.90 75.36 68.87 71.86 67.91 73.28
420 76.47 81.77 7400 80.62 7356 81.28 7517 79.15 7429 79.02
480 82.41 86.55 81.94 86.48 79.86 85.95 80.59 84.23 80.23 84.15
540 89.62 93.93 88.89 94.43 88.09 93.41 87.64 91.83 87.44 91.12
600 91.59 95.08 90.94 9530 18.00 94.46 89.71 93.20 89.41 92.12
5 100 -
=3
58 80
So 60 -l
o O ——C2
28 y‘ ——C4
3§ 20 —==C5
0
0 200 400 600 80
Time (min)

Fig 1. Cumulative percent release of Esomeprazole magnesiydrate from
enteric coated formulation containing superdisirdats, Pharmatose DCL11 and
Mannogem EZ.
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