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ABSTRACT

Omeprazoleis a prototype member of anew class of substituted benzimidazol es which reduces gastric acid output
both during basal conditions and stimulated acid secretion, irrespective of stimulug'. The objective of the present
study is to develop a pharmaceutically equivalent, stable cost improved and quality improved formulation of
omeprazole enteric coated pellets and to present in the form of tablets and capsul es which were compared with the
innovatorsfor itsrel ease efficiency. The enteric-coated drug pellets deliversthe drug almost at a predetermined rate
locally for aspecified period of timeat aspecific site by reducing adverse effect. Main aim of thiswork isto formulate
omeprazole enteric coated dosage forms, such asomeprazol e enteric coated pelletsand pelletsin capsules, Omeprazole
enteric coated pellets compressed as tablets and coated with film coating material and omeprazole pellets com-
pressed as tablets with enteric coated material were formulated and evaluated with respect to the various quality
parameters such as dissolution, assay and impurity. The formulawas finalized by comparing the in vitro dissolution
profile with that of the innovator in gastric and intestinal pH media.
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INTRODUCTION

A pepticulcerisaholeinthegut lining of thestom-
ach, duodenum, or esophaguswhich resultsfrom ul-
ceration of hyper acidity. A peptic ulcer of thestomach
iscalled agastric ulcer; of the duodenum, aduodenal
ulcer; and of the esophagus, asan esophaged ulcer. An
ulcer occurswhen thelining of these organsiscorroded
by the acidic digestivejuicesthat are secreted by the
stomach cells. Peptic ul cer diseaseiscommon, affect-
ingmillionsof peopleyearly. NSAIDsare medications
for arthritisand other painful inflammatory conditionsin

the body. Aspirin, ibuprofen(Motrin), naproxen
(Naprosyn), and etodolac(Lodine) are afew of the
examplesof thisclassof medicationd?. Prostaglandins
are substanceswhich areimportant in helping the gut
liningstoresist corrosive acid damage. NSAIDs cause
ulcersby interferingwith prostaglandinsinthestomach.

Gastric ulcer(GU) and duodenal ul cer(DU) occur
asaresult of theimbal ance between aggressive and
defensivefactorsaffecting the gastroduodena mucosa.
Prostaglandins(PG) of E and | series are generated
throughout the gastrointestind tract, particularly inthe
gastric and duodena mucosa, and arerel eased into the
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gut lumen upon vagal and hormonal stimulation.
Omeprazolewasthefirst proton pumpinhibitor to be
marketed intheworld. It has been marketed in many
countriessincetheearly 1980sand hasprovedto bea
reliabletherapy for gastric hyperacidity. Omeprazole
inhibits secretion of gastric acid by irreversibly block-
ingtheenzyme system K+Nat+ATPase, or theso-called
proton pump of the gastric parietd cell® Enteric poly-
mersare becoming very popular dueto their property
of remaining intact in thestomach, but will dissolveand
releasethe contentsonceit reachesthe small intestine,
Their primeintensionisto delay therel ease of drugs
which areinactivated by the ssomach contents or may
causebleeding or nausea by theirritation of gastric mu-
cosa.

Enteric coatingisnormaly usedto protect thestom-
achfromtheirritating effect of theactiveingredient as
well asto protect the activeingredient from the stom-
achjuices. Snceenteric coatingisitsaf anacid, it pro-
tectsthewholepdlet fromdissolving sothat it canreach
theakaineenvironment, wherethereisnolonger any
danger of the omeprazole dissolving and being de-
stroyed. The essence of the pellet techniqueisinthe
protectivelayer whichisproduced fromthe neutra sub-
stance and safeguardsthe omeprazole. Thisspecialy
developed neutrd protectivelayer shidldsomeprazole
not only fromtheacidic gastricjuices, but dsofromthe
acidiclayer of theenteric coating until the pelletsreach
theintestineand aredissolved.

Theobjective of the present study isto develop a
pharmaceuticaly equivaent, stable cost improved and
quality improved formulation of omeprazole enteric
coated pelletsand to present intheform of tabletsand
capsulesthat were compared with the Innovators.

EXPERIMENTAL

Preformulation studies

Preformulationtestingisan investigation of physi-
cal and chemical propertiesof adrug substanceaone
and when combined with excipients. It isthefirst step
intherationa development of dosageforms.

Physical properties

For adrug substance to formulate into a dosage
form, itisnecessary to sudy the physicochemica prop-
ertiesof thebulk drug.
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Determination of bulk density and tapped density

An accurately wel ghed quantity of the powder(W),
was carefully poured into the graduated cylinder and
thevolume(V ) was measured, then the graduated cyl-
inder was closed with lid, set into the density determi-
nation apparatus. The density apparatus was set for
500 taps and after that, thevolume(V,) was measured
and continued operation till thetwo consecutiveread-
ingswereequal.

Thebulk density, and tapped density were cal cu-
lated us ngthefollowing formulas:

Bulk dengty=W/V ; Tapped density=W/V,
Where, W = weight of the powder; V_=intial volume; V =final
volume

Sieve analysis

Themainaim of seveanalysisisto determinethe
different sizeof drug particles present. A seriesof stan-
dard sieve were stacked one above the other so that
seveswithlarger poresize(lesssievenumber) occupy
top positionfollowed by sievesof decreasing poresize
(larger sevenumber towardsthe bottom). A series of
sieveswerearranged in the order of their decreasing
porediameter(increasing Ssevenumber) i.e. Sevenum-
ber 40, 60, 80, 100, 200#. About 25 grams of drug
was weighed accurately and transferred to sieve 40
which was kept on top. The sieves were shaken for
about 5-10 minutes. Then the drug retained on each
sieveswastaken, weighed separately and amount re-
tained was expressed in terms of percentage.

Methodsof preparing pellets

Compactionand drug layering arethemost widdy
used pell etization techniquesin pharmaceutica indus-
try. Of the compaction techniques, extrusion and
spheronization isthemost popular method. Recently,
however, melt pelletization hasbeen used frequently in
making compaction pellets using adifferent type of
equipment, eg. a high-shear mixer, pelletisation by
etrusion and sheronization. The processinvolvesfirst
making theextrudesfrom the powder materid and then
converting theextrudesinto beadsusingthespheronizer.
The powder materid could beany kind of powder(drug
powder, ayurvedic powder, food ingredient powder,
detergent powder, nuclear powder €tc).

Manufacturing procedur eof enteric coated pellets
Enteric coatingsarethosewhich remainintactin
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the stomach, but will dissolve and rel ease the contents
onceitreachesthesmal intestine. Ther primeintension
istodelay therelease of drugswhichareinactivated by
the stomach contents or may cause nauseaor bleeding
by irritation of gastric mucosa. Cracking of thefilmel-
ther during gpplication or onstoragewill resultinaloss
of enteric properties. Therefore, cons deration must be
giventothemechanica propertiesof theapplied film.
Cracking problemscan beeffectively overcomeby plas-
ticization. Plasticizer can also be used to reducethe
permesability of the polymer filmstowater vapor. The
choice of suitableplasticizer isrestricted to non-water
soluble materialsbecausethese arelikely to be most
effective. Enteric coatingswork, becausethey are se-
lectively insolublesubstances asthey won’t dissolve in
theacidicjuicesof thestomach but will, when they reach
thehigher pH of thesmdl intesting?. Duringal thestages
of the manufacturing processtemperature and humidity
shall be maintained at 25+ 5°C and 50+ 10 % RH,

Dispense unmicronised drug and excipientsas per
order and micronization is carried out. Micronize
omeprazoleinthefluidized energy mill andtransferinto
thedoublelined polythene bag. Sift sodium lauryl sul-
phate, mannitol through the# 40and collect theminthe
polythenebag and |abdl . Load sugar globulescoat with
HPMC. Load the sifted mannitol, sodium lauryl
sulphate(SLS), micronized drug blendintotheblender.
Blend for 30 minutes. Unload the blend powder into
thedoublelined polythene bag.Weigh all theingredi-
entsas per manufacturing formula. Dissolvebinder in
required quantity of purified water. Filter the solution
through 200# mesh nylon cloth and collect theminthe
container. Dispersethedrug mixed excipientsinrequired
quantity of purified water. Mix step-3 and 4 and add
thisto drug dispers on. Usethisdispersonfor drug load-
ing onsugar globules(#16/18). Dissolvethesmal | quan-
tity of binder in purified water andfilter beforeusingfor
mannitol outer layer. Load the seal coated pelletsinto
the coating chamber. Start and alow thebeadsto fluid-
ize. Adjust the compressed air pressure accordingly.
Start the peristaltic pump for spraying binder solution.
Start spraying the binder solution by adjustingthe pres-
sure. Continue spraying till the beadsbecomewet. Add
the drug mixture and continue spraying. Load the wet
coated pelletsintotray drier trays. Start thetray drier
and dry the pellets in the tray drier between 30-
40°C.Sift thedrug coated pdll etsthrough 14# mesh and
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collect theretainsand passing separately inthe HDPE
containers. Sift the 14# passed pel | etsthrough 184# mesh
and collect theretainsand passing separately. Dissolve
HPMC in purified water. Usethissolutionfor sub coat-
ing of drug |oaded pellets. Sift the sub coated pellets
through 12# mesh and collect theretains and passing
separately inthe HDPE containers. Sift the 124 passed
pelletsthrough 18# mesh and collect the retainsand
passing separately. Weigh all ingredients asper manu-
facturing formula. Add enteric coating materid in cen-
ter of vortex of solvent scoop by scoop and stir for 5-
10min, Pass the whole dispersion through the #200
nylon cloth. Usethisdispersion for enteric coating of
sub coated pellets. After completion of coating, alow
the pelletsto dry in the coating pan Check theweight of
enteric coated pelletsfor the build up. Sift theenteric
coated pdletsthrough 12# mesh and collect theretains
and passings separately in the HDPE containers. Sift
the 12# passed pell ets through 18# mesh and collect
theretainsand passings separately.

Enteric coated pellets in capsule (equivalent to
40mg of omeprazole)

To prepare omeprazol e capsul es40mg equivaent,
omeprazoleenteric coated pelletsweretakenfrom pell et
formulation.Size*2’ capsules were selected for capsule
formulation. Dispence omeprazol e enteric coated pel-
letsfrom previousformulation. Load these pelletsin
hard gdlain capsulesNo-2 with capsul efillingmachine.
Trandfer enteric coated pelletsinto capsul esby spread-
ing it into equal quantities equivalent to 40mg of
omeprazole. Closethe capsulesby using caps.

Weight variation

Takeindividua weightsof 20 capsulesand calcu-
late the average weight. Weight variation should not be
morethan 7.5%.

(weight of capsule — average '.'.rei,gr,]'lt}c 10

Average weight of capsule

Weightvar iation 0

Omeprazoleenteric coated pelletscompressed as
tablets (equivalent to 20mg of omepr azole)

Entericcoated pelletsin tabletswereformul ated by
conventiond methods“. Thisstudy wasmainly to check
drug release, assay and acid resistance. Amount of
omeprazol e equivalent to 40mg of pelletswere used®.

Dispence omeprazol e enteric coated pelletsfrom
pellets formulation.All excipients were sieved for
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extragranule preparation. Extragranuleswere prepared
as wet granulation method. Pellets were dried and
blendedwiththe pellets. Pdletswith extragranuleswere
compressed astabletsin tablet compression machine
using RPM-5.

Evaluation

Omeprazol e enteric-coated tabl ets (equivalent to
40mg of omeprazole)

For better drug rel ease and assay omeprazole en-
teric coated tabletswere formulated. In this Eudragit
wereused asaenteric coating materia . Microcrystaine
cellulose as a disintegrating agent and HPMC as a
binder

Sieve all excipients including omeprazole.
Omeprazole granules work prepared as wet grand
method and perform flow property by angle of repose
method.

H13

tan @ = Tl
H = Height of the heat, R = Radius of the hear

Good flow property of granules must be havetan
o islessthan 30°C. Flow property up drug granules
were perform tan o was 38°C. By addition of extra
granulesflow property must beimproved. Omeprazole
granuleswereblended with extragranulesusing poly
bag for 15 minutes. Angleof prepose of granulestan o,
was 27°C. This blend was used for tablet compres-
sion. Record all tablet parameters.

Analysisof theformulation

(A) Dissolution

Acid resistance stage

Medium: 0.1N HCI; Type: USP-II; RPM : 100; Vol-
ume: 300ml; Runtime: 2hrs, Temp: 37+0.5°C
Chromatographic system

Column : XterraRP.8 150x 4.6 5u; Wavelength () :
280nm; Columntemp : 30°C; Flow : 1.0ml /min; Injec-
tionVVolume: 40ul; Runtime: 10min; Sampletray tem-

perature: 12°C; Buffer PH 7.4: 5ml TEA —1000ml; pH
7.4+ 0.05 with H,PO,

Mobile phase

pH 7.4 buffer : Methanol; 55: 45; Diluent 1: 0.1 NaOH,;
Diluent 2: 3.8 gof Borax in about 1000ml and mix with
methanol in3:1ratio (Buffer: MeOH) (3:1); Std Stock

Woteriols Science mmm—

: 46mg Esomeprazole Ws-250ml with diluent 1; Std :
5ml-25ml with diluent 2 (Std stock); Test Prep:
Pdletg(after 2hrs)-250ml with Diluent 1; 5ml -25ml with
diluent 2

Buffer stage: (pH 6.8)

Medium : 300ml 0.1N Hcl + 700ml of 0.086 phos-
phate buffer ; Type : USP-II; RPM : 100; Volume:
1000; Temp: 37°C+0.5; Time : 2hrs +45min

(B) Assay
Chromatogr aphic conditions

Column: XterraRP 8, 150x4.6 ; Flow : 1.0ml /min; A
: 280nm; Columntemp : 30°C; InjectionVVolume: 40ul;
Run time : 10min; Sample tray temperature : 12°C;
Buffer pH 7.4: 5ml TEA - 1000ml,PH7.4+ 0.05 with
H3P04

Mobile phase

pH 7.4 buffer : Methanol; 55: 45; Diluent 1: 0.1 NaOH,;
Diluent 2:3.8g of Borax inabout 1000ml and mix with
methanol in 3:1ratio(Buffer : MeOH 3:1)

RESULTSAND DISCUSSIONS

Drug releaseat 90mintimeinterval, aswell asit
wasamost equivalent toinnovator innovator “x”. The
meptrozole enteric coated pellet’s in capsule, drug re-
leasewas constantly increased. At thetimeinterval of
10minit showed 60%. At last it showed 96% drug re-
lease at 90 min. In other hand enteric coated tablets

COMPARATIVEDISSOLUTION PROFILEOF
INNOVATOR " X" WITH ENTERIC COATED
PELLETS IN CAPSULES

120

Cumulative Per centage Drug
release

0 20 40 60 80
Time (Minutes)

100

—e— INNOVATOR capsule X

—— Enteric coated pelletsin capsule

Figurel: Comparativedissolution profileof innovator
“x” with pelletsin capsules
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TABLE 1: Formulafor omeprazoleenteric coated pellets
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TABLE 5: Formulafor omepr azoleenteric coated tablets

Sl.no Ingredients Quantity (gm)/unit S.no Excipients M g/unit
Drug loading stage 1 Omeprazole 20.0
1 Omeprazole 47.25 5 Microcrystaline 725
2 Mannitol 335.0 cellulose(Avicel Ph101) '
3 Sodium lauryl sulphate 15 3 Hydroxy propyl cellulose 10.0
1 Light magnesium 37 4 HPMC 28.6
carbonate ' 5 Mannitol 220
2 HPMC 155 6 Talc 31.0
3 Povidone - 7 Sodium lauryl sulphate 12,5
4., Sugar globules 92.5 8 Na2HPO4 19.5
5. Purified water Quantity sufficient 9 Purified water g.s
6 Mannitol (outer layer) 4.48 Extra granules
7 Povidone - 10 Microcrystaline cellulose 65.0
8 Purified water Quantity sufficient 11 Sodium starch glycolate 175
Sub coating Stage 12 Aerosi| 45.7
9 HPMC 30.0 13 Magnesium stearate 0.3
10 Purified water _ Quantity sufficient TABLE 6: Evaluation of enteric coated pellets
_Enteric coating stage Drug loaded pellets Value
11 Eudragit 54.0 Yidd 08.2%
12 Triethyl citrate 8.0 Bulk density 0.823 g/ml
13 Glyceryl mono stearate 1.7 Tapped density 0.880 g/ml
14 TaI(_: . 8.2 Sieveanaysis
15 Sod_l um hydroxide _ 0.45 o #12 retained 1.25g
16 Purified water - Quantity sufficient # 18 passed 0.35g
TABLE 2: Compilation of capsules #12 passed and 18 retained 489.4g
S.no Ingreadients Mg/capsule Innovator Assay 98-102%
1 Omeprazole enteric 40.0 40.0 Sub coated pellets
coated pellets ' Yield 99.6%

2 Hard Gdatin capsules 1 1 # 12 retained 1.0g

3 Tadc 8.0 - # 18 passed 0.1g
TABLE 3: Formula for omeprazole enteric coated pellets  # 12 passed and 18 retained 476.49
compr essed astablets20mg Enteric coated pellets

S.no Excipients M g/unit Yield 97.8%

. Equivalent to omeprazole 0.0 Bulk density 0.781 g/ml

(as enteric coated pellets) ' Tapped density 0.836g/mi

2 Aercsl 275 # 12 retained 2.0g

3 Pregelatinized starch 55.0 # 18 passed . 0.25g

4. HPMC 27.0 #12 passed and 18 retained 545.759

5. Tdc 27.15 Assay 98-102%

6 Magnesium stearate 2.0 TABLE 7: Evaluation of enteric coated pelletsin capsules

7 Sodium starch glycolate 87.35 Par ameters Limits

8 Opadry brown - Weight variation 7.5%

9 Purified water Quantity sufficient Percentage drug release 95 — 105%
TABLE 4: Evaluation of omeprazoleentericcoated pellets ~ Assay 98-102%
compresed astablets TABLE 8: Evaluation of omepr azoleenteric-coated tablets

Parameters Limit Par ameter s Limit
Disintegration time Lessthan 1 minute Disintegration Time Lessthan 1 minute
Percentage drug release 95 to 105% W/W Percentage drug release 95 to 105%
Acid resistance 3t05% Acid resistance 3t05%
Assay 98 to 102% W/W Assay 98 to 102%

werefound to havelessreleaseat thetimeof 90 min
whichwasonly of 88%. On comparing thethreedos-
ageforms, enteric coated pellet’s in capsule showed
better drug rel ease and next comesthe enteric coated

pelletsin tablets. Therewas no need to have disinte-
grationtimefor pelletsin capsule. When pelletswere
exposed to basic mediasuch asintestind fluids, itdisn-
tegratesimmediately and makesthe drug enter into

ey, P plricly Science

A ndian Jounnal



260

Formulation of delayed release oral dosage

MSAIJ, 3(4) December2007

Full Paper =

COMPARATIVE DISSOLUTION PROFILE OF
INNOVATOR "Y" TABLET WITH ENTERIC
COATED PELLET IN TABLET
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Figurel: Comparativedissolution profileof innovator
“x” with pelletsin capsules
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systemic circul ation and this show maximum drug re-
lease. In case of enteric coated pelletsin tabl ets, there
wastimerequired for thetablet to disintegrate and to
rel ease enteric coated pelletsin stomach.. The pellets
then enterstheintestine were enteric coated material
dissolves.Findly thedrug reachesthesystemiccircula
tion. It wasclearly shownin drug release profile of en-
teric coated tablet (Figurelll)that at 10 min 60.2% and
at thetimeinterval of 90 min 96%.For enteric coated
tablets need moretimeto reach intestine because of its
largevolume, after sometimethetablet hasto enter in
to the intestine and get its enteric coated material
dissolved.For dl these processthe dosagedelivery took
moretimefor total drugtorelease. Thusit was shown
that rel easerate at thetime of 10minwas 15%w/w and
at thetime of 90 minwas 88%.w/w.

CONCLUSION

Enteric coated pdletshaveminimumvolumeinsize
and hasgreater surfaceareaand more surface activity.
Theareaof the drug loaded enteric coated pellets ex-
posed to i ntestinefluid was moreand rel easing ratewas
aso more, moreover therewas no need for the dosage
todisintegrateasin tablets. Small volumeof pelletsen-
tersintotheintersticevery fast. Moreover therewasno
lossof drugsin acetic medialikegastricfluid. Drugre-
|ease ratewas matcheswith innovator innovator “X”

In case of enteric coated pelletsin tablets, there
wastimerequired for drug rel ease because tabletsneed
timefor disintegrate has pellets. Inthisdosageform
therewas chanceto break down of pelletswhile com-
pression and to release the drug in acetic media. To
minimizethischaracter we used buffering agents.

The Enteric coated tablet, which haslargevolume
of size need moretimeto enter into theintestine and
asoneed timefor disntegrateinintestinleadingtoless
drugrelesse.

Finally it may be concluded that, enteric coated
pelletsin capsule has more drug rel easerate then en-
teric coated pelletsin tabletsand | east amount of drug
releasewasfoundin enteric coated tablets.
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