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ABSTRACT

Caplet containing Aceclofenac- sustained relea$®) @d Rabeprazole sodium — enteric coated (EQgtalwvas
developed. Aceclofenac is a non steroidal antaimfhatory drug (NSAIDS) having poor water solubititd short
t1/2 of 4 hours hence formation of its solid digpen further sustaining its release to give goossdlution after
release for a specific period of time. Rabepraislan acid- labile, proton pump inhibitor thus emtecoated by
using CAP to prevent its degradation in acidic eowiment and HPMC to sustain its release too.

Key words: sustained release tabletielayed release tablet, solid dispersion, enterating tablet, Aceclofenac,
Rabeprazole sodium.

INTRODUCTION

Aceclofenac is a non-steroidal anti-inflammatorygli(NSAID) modified analog of Diclofenac. It is uséor the
relief of various types of pain and inflammationrireumatoid arthritis, osteoarthritis and ankylgsgpondylitis.
This drug works by blocking the action of a substaim the body called cyclo- oxynase (COX).

Aceclofenac dose is 100 mg twice daily. It shoubd Ime given to people with porphyria or breast-fegdnothers,
and is also not recommended for children. It isygokine inhibitor. COX is involved in the productioof
prostaglandins (chemicals in the body) which capai@, swelling and inflammation in the body. Acdelwac is
thglycolic acid ester of diclofenac. The inciderdeyastric ulcer of aceclofenac has been repodduttsignificantly
lower than that of the other frequently prescritd®lAIDs, in adverse effect it is 2-folds lesser theaproxen, 4-
folds lesser than diclofenac, and 7-folds lessan thdomethacin[1]. Rabeprazole belongs to a dassitisecretory
compounds (substituted benzimidazole proton-purhjbitors) that do not exhibit anti-cholinergic astamine H2-
receptor antagonist properties, but suppress gastiil secretion by inhibiting the gastrié/K*ATPase (hydrogen-
potassium adenosine triphosphatase) at the secsetface of the gastric parietal cell.

MATERIALSAND METHODS

Aceclofenac and rabeprazole and all other excipiamd chemicals were a gift sample from Akums dxagd
pharmaceutical Pvt. Ltd., Haridwar, U.K, India.

Formulation of Aceclofenac solid dispersion:
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Experimental design [2]
The formulation was formed using factorial designtwo variable i.e mannitol and lactose: corn dtavath
Aceclofenac.

Tablel. Formulafor solid dispersion of Aceclofenac

S.No. | Formula | Drug: polymer ratio | Drug (mg) | Mannitol (mg) | Lactose:corn starch (1:0.5)
1. F1 1:0.25 200 -
2. F2 1:0.33 200 66.66
3. F3 1:0.5 200 100 -
4. F4 1:0.25 200 50
5. F5 1:0.3¢ 20C 66.6¢€
6. F6 1:0. 20C 10C

Preparation of solid dispersion of Aceclofenac[3, 4, 5, 6]
Carrier (Mannitol, Lactose and maize starch premigje passed through sieve no 60. Aceclofenac amibceach
formulation, was mixed in polybag for 10 minute dageaded thoroughly for 25-30 minute in a pestle arortar
by the use of ethanol and water in (1:1) ratio@sent. The paste so formed was dried at 45 °Coindir oven.
Dried granules were pulverized through 14 mm mesh.

Formulation of sustained release Aceclofenac Tablet by using solid dispersion [7-10]

Preparation of coretablets

Granules were prepared using wet granulation metbogy and other excipients were passed through &nél add
sufficient quantity of binding agent slowly to gitugh like mass. The mass was sieved through #h8@ided at
45°C for about 1 hrs. And then these granules wassed through # 20 and lubricated with magnesiearate.
Mixed blend was compressed into tablets on singlecp tablet compression machine to a weight of #@0each
with thickness of 4.46 + 0.21 mm and diameter 8fiim using shallow concave punch.

Table2. Formula for compressed Aceclofenac tablet

Ingredients F1 | F2 | F3
Solid dispersion 30Q 30 300
MCC 40 | 45| 50
Dicalcium phosphatg 35 35 3
PVP k30 15 15 15
Purified water qs| 9.8 Qg9

Preparation of Coating solution:

Hydroxy Propyl Methyl Cellulose (E5 LV) was Dispedsin Isopropyl Alcohol and Stirred for 15 — 20 noies until
uniform dispersion was formed. Then slowly add By¢phthalate to the above solution under a const@ming. In
small quantity of methylene chloride, polyethylegigcol 4000 (Macrogol 4000) was then dissolved added in
above solution. Titanium Dioxide and Talc were asdded to the above solution.

Then Methylene Chloride added with continuous istyrfor 15-20 minutes. This solution was milled ahigh
colloid mill and rinsed the colloid mill with renrding Isopropyl Alcohol and Methylene chloride. Afidally this
solution was filtered through 100 mesh nylon cloth.

Table3. Formula for coating solution

Ingredient F1 | F2 | F3
HPMC (E5 LV) 55| 50| 45
Diethyl pthalate 2 2 2
Propylene glycol- 4000 2 2 2
Talc 4 4 4
Titanium dioxide 5 5 5
Isopropyl dioxide qsl 98 a-B
Methylene chloride g9 g5 qis

Preparation of enteric coated Rabeprazole tablets:
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Preparation of Rabeprazole Sodium Tablet [11]

Rabeprazole sodium granules for tablet making vpeepared by wet granulation method. Specified dtyanf
Rabeprazole, Polymers (Hydroxypropyl methylcelleldslPMC) or Carbapol ) and Avicel pH 102 were weigh
according to the formula (Table 1) and transfeired mortar and pestle and mixed thoroughly. Thede mass
was mixed with 5% starch paste to obtain a slugggsrand this was passed through sieve no. 12 amaptanules.
The granules prepared were dried &C4or 4 h. The dried granules were screened thraige no. 22 and stored
for further studies. The specified quantity of megjnm stearate and talc were finally added and dnjst before
compression of tablets. Ideal mixtures of granuese directly punched into tablets weighing aboQ0 2ng
containing 20 mg of Rabeprazole sodium, using yotablet compression machine. The different batobles
Rabeprazole tablets were collected and stored itighi containers.

Table4. Formula chart for rabeprazole SR tablets

Ingredients F1 | F2 | F3 | F4 | F5 | F6
Rabeprazole 20 20 20 20 20 20
HPMC 20 40 60 - - -
Carbopol 20 40 60
Avicil- 102 66 66 66 66 66 66
Starch paste 5% Qe | QL[ QS| 0| Qs .S
Talc 2 2 2 2 2 2
Magnesium stearate | 4 4 4 4 4 4

Enteric coating of rabeprazole sodium compressed tablets by spray dried method:

For the coat, the tablets were coated by usingcBating apparatus, and different in-process sanvwpdgs taken to
check if the target polymer weight gain was achiev@oating was continued until complete polymergheigain
was achieved.

After the coating, the tablets kept a side for 16 after which they were cured at 40 for 24h.

Table5. Composition of coating solution

Ingredient Quantity (% w/w)
Cellulose acetate phthalate 6.0
Titanium dioxide 2.€
Diethyl phthalate 2.0
Acetone 59.4
I sopropy! alcohol 30.0

Evaluation of SR Aceclofenac tablets:[12-14]

Content uniformity

Ten tablets of each type of formulation were wethhad crushed in mortar and was dissolved in 106fmlater.
This was the stock solution from which | ml samplas withdrawn and diluted to 100 ml with 0.1N HChe
absorbance was measured at wavelength 280 nm dsiride beam UV-Visible spectrophotometer.

Weight variation

Twenty tablets were selected randomly and weighegrage weight of the tablet was determined. Thabtets
were weighed individually and the weight variatiwas determined.

Tablet hardness
The resistance of tablets to shipping or breakagder conditions of storage, transportation andlivag before

usages are depends on its hardness. The hardnesdediof each formulation was checked by usingliess tester.
The hardness was measured in terms Newton.

Thickness

Thickness of tablet is important for uniformity t@blet size. Thickness was measured using Veraiges. It was
determined by checking ten tablets from each foatim.

Dissolution studies
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Tablets of each formulation were subjected to diggm rate studies. In-vitro dissolution studiesres carried out to
determine the drug release from various formulatidrne release characteristic studies includecmh@unt of drug
released per hour up to 12 hours. Firstly cheak @&aidic pH 1.2 and then in phosphate buffer.

Evaluation of EC Rabeprazoletablets [15-21]

Weight Variation

Twenty tablets were selected randomly and weighegrage weight of the tablet was determined. Thabtets
were weighed individually and the weight variatiwas determined.

Tablet Hardness

The resistance of tablets to shipping or breakagder conditions of storage, transportation andlivag before
usages are depends on its hardness. The hardnesdediof each formulation was checked by usingliess tester.
The hardness was measured in terms Newton.

Thickness
Thickness of tablet is important for uniformity tafblet size. Thickness was measured using Verraép&. It was
determined by checking ten tablets from each foatim.

Drug Content

Five tablets were powdered in a mortar. Weighedurately the quantity equivalent to 10 mg of Rabepia
sodium and transferred to a 100ml volumetric flasktaining few ml of phosphate buffer and mixedlwalade up
the volume up to 100ml with phosphate buffer. Rgeut 10 ml from this solution into another 100volumetric
flask and made up the volume with phosphate buff2to produce stock solution of concentration &@@/ml.

The above stock solution of drug was subsequeiitiyed with phosphate buffer 7.2 to get 2 mcg, 4gn&mcg, 8
mcg and 10 mcg, of drug per ml. Then the absorbahtieese dilute solutions was measured an@ax of 287 nm
by using double beam U.V. spectrophotometer agaitrank of phosphate buffer 7.2

In-vitro Release Studies [22, 23]

The in-vitro dissolution profile of the designed formulationsswearried out using USP type | apparatus under
conditions specified (Temp 37+0.50C, at 100 rpm)aksficial gastric fluid, 0.1N HCI (pH 1.2) was es. The
artificial intestinal fluid was prepared phosphhtéfer (pH 7.2).

In Capsulation of Aceclofenac & Rabeprazole
Both formed tablet of rabeprazole and aceclofenihcinf capsule no 0 as both having light density @er
specifications.

In Vitro Release of Combined Dosage Form: [24]
Finally caplet containing aceclofenac and rabepeatablet subjected for dissolution, designed fdetions was
carried out using USP type | apparatus under ciomditspecified (Temp 37+®5, at 50 rpm). The artificial
intestinal fluid was prepared in borate buffer ®H

The optimum batches were selected from developaduiation of Aceclofenac [SR] and Rabeprazole [El}je

one mini- tablets from batch F3 of Aceclofenac [S3IRfl F2 one mini-tablet of Rabeprazole [EC] widked in a

capsule shell [Size 0] to form caplet. The drugask of Aceclofenac and Rabeprazole was performatkaline
borate buffer [pH 8]. The bowels of dissolution apgus were wrapped with aluminum foil to protdot drug
released in media from light. 5 ml of aliquots ofigl samples were removed at intervals of 1 hr,,Btss, 4hrs, 6
hrs, 8 hrs, 10 hrs and 12 hrs. The samples weeedfil through Whattman filter paper no.42 in antdmdored vials.
The aliquot samples were analyzed by RP-HPLC. Agroslet of caplet was subjected drug release itNGHCI to

confirm there is no release or negligible releddRabeprazole in acid stage for two hours.

The drug release of caplets was also studied sepaia 0.1 N HCI for 2 hrs to confirm no or accapke drug
release in acid stage. The tablets from the acidiune were removed at the end of 2 hrs and the damgent of
tablets was determined to confirm no or acceptive [10%] of drug release in 0.1 N HCI.

RESULTSAND DISCUSSION
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F6(drug+ lactose:corn starch ratio 2:1) show gowsdalution release profile as compare to othermédation as
well as from pure drug. We continued our work withmulation F6 for making sustained release tatiét.is
selected for further film coating.

Tableb. Tablet properties of coretablet of aceclofenac sustained release formulation

Formulation | Averageweight (mg) | Diameter | Thickness(mm) | Hardness(Kg/icm?® | % Friability
F1 400 10.10 4.4 9.25 0.0052
F2 396 10.24 4.5 9.34 0.0046
F3 397 10.25 4.6 9.85 0.0043

Table7. Comparisons of dissolution profile of different Aceclofenac tablet for mulations

Time | F1% release | F2% release | F3 % release
1 15.72 15.72 28.018
2 26.32 29.29 32.68
3 37.14 40.75 46.91
4 52.03 56.03 59.43
6 56.25 59.43 61.76
8 60.28 64.31 69.62
10 64.52 68.77 87.87
12 79.38 81.50 99.12

Formulation F3 shows better release of 99.12 %4 %ilhours in comparisons to other formulation

In vitro release of different formulations

120

100

80

60 =0—F1 % release

40 =fli=F2 % release

% Drug release

F3 % release

20

0 2 4 6 8 10 12 14
Time (Hrs)

Figl. Drug release profile of different formulations of aceclofenac in phosphate buffer

Table8. Comparisons of dissolution profile of different formulations of rabeprazole sodium tablet

Time | Fl1% release | F2% release | F3% release | F4% release | F5% release | F6% release
0.5 11.04 16.31 9.95 10.16 10.05 9.95
1 19.48 15.03 13.34 13.87 13.23 12.17
2 31.65 33.14 31.23 30 29.54 27.84
3 48.€ 48.€ 45.8¢ 46.0¢ 37.1¢ 34.3(
4 56.8¢ 58.7¢ 56.01 57 41.1¢ 40.12
6 66.38 66.38 63.95 64.37 52.41 49.23
8 75.91 75.91 72.42 73.8 61.51 57.07
10 83.01 84.6 81.74 79.41 69.35 62.89
12 90.31 91.2 84.3¢ 85.02 78.77 73.1¢
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in- vitro release of different
rabeprazole tablet formulation
100
y 80 =4=F1 % release
©
< 60 =l=F2 % release
§° 40 =de=F3 % release
o
xR 20 =>=F4 % release
0 =i=F5 % release
5 10 15  =@=F6 % release
Time (hours)
Fig2. Drug release profile of different formulations of rabeprazole
Table9. In vitro dissolution study of caplet
Time | Aceclofenacrelease % | Rabeprazolerelease %
1 28.018 + 3.43 15.03+ 3.65
2 32.68+4.4 33.14+5.3
3 46.91 £7.04 48.6+7.73
4 59.43 +6.34 58.76+ 6.43
6 61.76 + 6.08 66.38+ 6.21
8 69.62 + 8.15 7591+ 7.34
10 87.87 +5.61 84.6 +6.51
12 99.12 +4.3 91.2+4.1
120
Y 80
©
()]
°
w 60
5 =@=Aceclofenac release %
(=)
X 40 =fll=Rabeprazole release %
20 &
0
5 10 15
Time (Hrs)

Fig 3: % release of both Aceclofenac and Rabeprazole in phosphate buffer

Both aceclofenaand rabeprazole showed 12 hour release with 9%d®4.2% respectively.
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Drug release study

Tablel0. Drug release kinetics of an optimised formulation of Aceclofenac

Time

Fig5. First order release of aceclofenac

Scholar Research Library

Time | CDR% | LogCDR% | % drugremaining | Log of % drugremaining | Log T \NT
1 28.018 1.4437 71.95 1.8572 0.00p0 1.0000
2 32.68 1.5142 67.32 1.8281 0.3010 1.4142
3 46.91 1.6712 53.09 1.72509 04771 1.7321
4 59.43 1.7740 40.57 1.6082 0.6021 2.0000
6 61.7¢ 1.790" 38.2¢ 1.582¢ 0.778. | 2.449¢
8 69.62 1.8427 30.38 1.4825 0.9081 2.8284
10 87.87 1.89438 12.13 1.0838 1.000 3.1623
12 99.12 1.9961 0.88 -0.0555 1.0792 3.4641
120
()]
§ 100 y= 6.12771x +25.158
< R*=0.9627
< 80
]
5 60
o === CDR%
2 40
& / Linear (CDR%)
>
E 20
=]
o
0 T 1
0 5 10 15
Time
Fig4. Zero Order Release of Aceclofenac
2.5
g 2
k=
© 15
GEJ =¢=_Log of % drug
§° 1 remaining
S 5 y=-0.1392x+2.18 Linear (Log of % drug
X R?=0.7583 remaining)
oo
2 0 T T 1
0 5 10 15
-0.5
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Fig6. Timel/2 Vs cumulative drug release Higuchi plot for F1
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Fig7. Logt Vslog cumulative drug release Korse Meyer plot for F1
Tablell. Drug release kinetics of an optimised for mulation of Rabeprazole
Time | CDR% | LogCDR% | % drugremaining | Log of % drugremaining | Log T \NT

1 15.03 1.1176 84.97 1.9292 0.00p0  1.0000
2 33.14 1.5203 66.86 1.8251 0.3010 1.4142
3 48.6 1.6866 51.4 1.7109 04771 1.7321
4 58.7¢ 1.769( 41.2¢ 1.615: 0.602: | 2.000(

6 66.38 1.8220 33.62 1.5265 0.7782 2.4495
8 75.91 1.8802 24.09 1.3818 0.9081 2.8284
10 84.6 1.9273 15.4 1.1875 1.000 3.1623
12 91.2 1.9599 8.8 0.944 1.0792 3.4641
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Fig 8. Zero order release of delayed release Rabepr azole
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Fig9. First order release of delayed release rabeprazole
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cumulative drug release %
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Figl0. Time /2 Vs cumulative drug release Higuchi plot for Rabeprazole

log cumulative release %

KORSMEYER

y=0.7197x+1.2479

—9—Log CDR%

Linear (Log CDR%)

log T

In this study | present a novel dosage form of @ost release. These caplets were prepared by oombi
Aceclofenac tablet together with rabeprazole insoég A drug with a low solubility as well as shoit2 of
Aceclofenac is maintained by making solid dispersid Aceclofenac before sustaining it. It will gieelong 12

Figll. Logt Vslog cumulative drug release Korse M eyer plot for Rabeprazole

CONCLUSION

hour release in alkaline pH with increased dissmtutate. Rabeprazole in enteric coated formulagpi@vent it from
acidic environment together with sustained releds? hour in alkaline pH.

The dissolution of Aceclofenac and duration of aske of the both Aceclofenac and Rabeprazole drsgewhanced

compared to pure drug formulation.
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