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Abstract— The aim of the study is to formulate and
evaluate enteric coated tablets using Isoxsuprine
Hydrochloride as a model drug. Different core tablets and
enteric coated tablets were prepared and drug release was
studied. Isoxsuprine Hydrochloride core tablets were
prepared by wet granulation method, using polymers, by
changing drug ratios. The granules are evaluated for
physical properties and the in-vitro drug release studies.
Enteric coating was carried out using different sub coating
materials. Enteric coating was performed in a mini coating
pan at 107 rpm using low-pressure air atomized liquid
spray technique. By changing the coating material, were
done single coated, Double coated tablets are evaluated for
uniformity hardness, friability, invitro disintegration and
dissolution studies. The in-vitro drug rel ease data was fitted
into various kinetic models. All the formulations showed the
values within the prescribed limit. It was observed that the
higher rate and drug release was observed for the double
coated tablets, this is because second layer having high
viscosity.

Keyword— Double coated tablets, disintegration and
dissolution studies, Enteric coated tablets, formulations,
I soxsuprine Hydrochloride.

l. INTRODUCTION

Oral route of administration has been received more
attention in the pharmaceutical field because ef itiore
flexibility in the designing of dosage form thanudr
delivery design for other routes. Most of the amitrolled
drug delivery systems rely on diffusion, dissolati@r
combination of both mechanisms, to release the druag
controlled manner to the Gastrointestinal TractT()Gand
the drug profile data, such as dose, absorptiopguties
and the quantity of drug needed, one can deterrtine
desired release rate of the drug ffooontrolled release
dosage form. Drugs that are easily absorbed franGh. T
and having a short half-life are eliminated quicklym the
blood circulation. To avoid this problem the orahtrolled
release formulations have been developed, as tivike
release the drug slowly into the GIT and maintagoastant
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drug concentration in the serum for a longer peridd
time.lsoxsuprine, or Isoxsuprine hydrochloride,aisdrug
used as a vasodilator in humans and equines. Upgre is
most commonly used to treat hoof-related problemthée
horse.

Most commonly for laminitis and nonvascular disease
its effects as a vasodilator are thought to in@eas
circulation within the hoof to help counteract tr@blems
associated with these conditiofteric coatings are those,
which remain intact in the stomach, but they digsand
release the contents once it reaches small ingestitheir
prime intension is to delay the release of drugsigsl
sensitive to the stomach contents or may causeenaois
bleeding by irritation of gastric mucosa. There #iee
reasons for putting such a coating on a tabletapsugle
Ingredient to protect the stomach, to protect thegdrom
the stomach To release the drug after the stomagclnethe
intestines. The drugs which most commonly causmath
ulcers like aspirin, diclofenac and naproxen aegjdiently
available with enteric coatings. Omeprazole, whisha
drug which stops the stomach from producing asidtself
broken down in acid and therefore the drug genelals an
enteric coating around it either as a granule endapsules
or as a granule in the dispersible form. Sulfasaéis used
either for the treatment of arthritis or for thedment of
Corn’s disease which is inflammation of the intess.
When used for arthritis it is very often given vath an
enteric coating so that it can be absorbed morekbwi
whereas for Crowns’ where it is needed in the times to
work it is given with an enteric coating. It can $®en that
an enteric coating is therefore there usually fogcod
reason and therefore such tablets or the contdreateric
coated capsules should never be crushed beforg taian.
To formulate and evaluate the Enteric coated tahistng
Isoxsuprine Hydrochloride as a model drug by using
different polymers, to evaluate the granules preghdrom
isoxsuprine Hcl  for: Bulk density, Tapped density.
Hausners ratio and cars index, to evaluate thepapeel
enteric coated tablets for: physical propertiestta drug
release studies, Drug release mechahfsm
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Il. MATERIALS AND METHODS
Table.1: Selected excipients for formulations

Name of the
S:no Ingredients Category
1 Crosspovidone | Disintegrating agent
Crasscarmellos - .
2 Sodium Disintegrating agent
3 HPMC E15 Disintegrating agent
4 Carbapol Disintegrating agent
5 PVPK30 Binder
Sodium o
6 carbonate Alkalizing agent
7 Mannitol Diluent
8 Magnesium Lubricant
Stearate
9 Talc Glidant
10 Isopropyl alcohol Solvent

Preparation of core tablets*®:
The core tablets were prepared by wet granulatiethod.
All the ingredients (show in Table 1), were mixedda
passed through sieve no. 40 to get uniformallyrithisted
and uniform sized particles. These granules arepcessed
on a single punching tablet machine. One batch ®f 2
tablets were prepared.
Preparation of enteric coated tablets:
The prepared core tablets were taken, for a sifuglating
process. It has two coatings, coated with cellulasetate
phthalate and HPMC .Required quantity of coating
materials were added slowly to the vortex zone trel
suspensions was mixed for 1hr.45 min.for singletemba
tablets and for double coated tablets was maindaine
without air bubbles then use the solution was ufed
coating. The tablets were placed in a coating pan till the
average weight as per the specifications (givealbie 3).
Table.2: Sdlected Enteric Coated Materials

S.no Name of ingredients Category
Sub coating
Sub
1 HPMC coating
materials
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Sub
2 Cellulose acetate phthalatg coating
materials
3 Isopropyl alcohol Solvent
Enteric coating
Enteric
4 Meth acrylic acid coating
material
5 Titanium di oxide Coloring
agent

Table.3: Specifications of Sub coating

Inlet temp(°c) 60-65
Out let temp(°c) 40-45
Spray gun rpm 2-3

Air pressure(kg/cnr) 4-5

Analytical method /Standard calibration of curve of
Isoxsuprine
Hcl (pure drug) in suitable solvent

|
i
|
|
|
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Fig.1: UV scanning image of pure Isoxsuprine hcl drugin
solvent chloroform
Calibration curve for Isoxsuprine Hcl drug:
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Cumulative analysis of Granules:
Table.4: Particle size of Granules

Granulates Mean Diameter of | Particle
(wWt%) thickness(um)| granules(um)| Size(um)
3.0 52 30 0.0128
6.0 61 30 0.0226
9.0 75 30 0.0351
12.0 102 40 0.0425
15.0 110 40 0.0565
18.0 123 40 0.0638
Total
Weight=21.0 123 30 0.0772

Table.5: Pre compression properties of uncoated tablets

Table.7: Post compression properties of |soxsuprine Hcl
single coated tablets:

S.n For.mu Thickness | Diameter | Hardness | Friability
0 lation (mm) (mm) | (Kg/cm?) test
code

1 Fs 4.8+0.03 9.5 4.9 0.697
2 Fs 5.0+0.04 9.5 4.8 0.724
3 Fs 4.9+0.05 9.5 5.1 0.65
4 Fs 5.0+0.04 9.5 4.9 0.73
5 Fs 4.8+0.06 9.5 5.2 0.85
6 Fs 5.0+0.07 9.5 4.8 0.80
7 Fs 4.9+0.02 9.5 4.9 0.83
8 Fs 5.0+0.03 9.5 5.0 0.82

Table.8: Post compression properties of |soxsuprine Hcl

Hauser double coated tablets:
S.n | Formulati Bulk Tapped| Carr's , . =
S ratio ormul . . T
o on code | density | density | index (%) : Thickness | Diameter | Hardness | Friability
(%) S.no| ation 2
(mm) (mm) (Kg/cm®) test
1 = 0.472 | 0.509 7.27 1.079 code
2 5 0374 | 0.398 6.03 1064 |+ Fy 520.03 100 5.2 0.85
2 Fy 5.5+0.05 10.0 54 0.76
3 R 0.398 | 0425 6.26 1.06¢ 3 Fi 5.4+0.05 10.0 5.2 0.89
4 F 0.404 0.432 6.48 1.069 4 Fa 5.5+0.06 10.0 5.2 0.91
5 R 0472 | 0509| 727 | 1079 | O Fo | 53#003) 100 55 0.88
5 = 0447 0481 — 07 1o 6 Fa 5.3+0.04 10.0 5.4 0.86
6 i i i T 7 Fy 5.5+0.04 10.0 53 0.88
8 Fa 5.4+0.03 10.0 5.4 0.92

Table. 6: Post compression properties of Isoxsuprine Hcl
uncoated tablets:

Hardn Weig
Formul | Thick | Diamet Friabi ht
S.n . ess(k . .
o ation ness er glcn? lity variat
code | (mm) | (mm) ) (%) ion
(mg)
4.0+0. 393+
1 F 03 9.0 4.4 0.623 0.25
3.9+0. 398+
2 F 04 9.0 4.1 0.716 0.30
3.9+0. 397+
3 R 05 9.0 4.6 0.657 0.28
4.0+0. 398+
4 F 04 9.0 4.4 0.701 0.04
3.840. 396+
5 K 06 9.0 4.3 0.664 0.32
3.8+0. 401+
6 Fs 07 9.0 4.2 0.622 0.16
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Table.9: In vitro studies of Isoxsuprine Hcl uncoated tablets

Cumu| Cumu | Cumul | Cumu
.| Cumula . . . .
Cumulati five Itive ltive tive Itive
Ti ve drug dru drug | drug drug drug
me | release releagse releas| releas| releas| releas
(%)F, e(%) | e(W)F| e(%)F | e(%)F
(%) R
Fs 4 5 6
0 0 0 0 0 0 0
30 9.9 7.1 8.1 10.25 7.65 8.21
60 12.5 11.6 14.0 16.6 15.3 16.25
90 15.8 16.5 195 23.8 33.3 20.25
120 18.4 19.8 25.3 31.9 42.3 279
150 22.8 25.3 29.7/ 47.06 39.06 38|3
180 27.1 325 36.04 49.6 42.7 4318
210 35.4 38.2 39.6 54.8 50.85 4914
240 47.89 471 45,0 59.08 54.8 56.92
270 58.99 57.5 58.2 61.9 59.6 582
300 62.8 65.3 64.05 68.04 61.5 63)7
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330 69.3 69.6 66.3] 70.25 65.9 637
360 72.57 76.5 76.7 75.6 713 69,9
390 78.4 79.01 79.0 79.20 758 73/1
420 85.2 85 83.5 81.3 77.2 75.9
450 89.6 89.9 85.2 84.5 79.6 79.8
480 94.5 93.4 88.9 85.3 80.6 81b
In vivo drug release for all formulations:

a0 100 o—F1

5 0 —.-F2

g3

g 0 —h—F3

29

g o 0 200 400 600 S FA

© Time = F5

Drug release of enteric coated tablets:
Table.10: Invitro drug release of single coated tablets

. Cumul
Cumulative . . .

Time drug Cumulative | Cumulative | ative

( min) release drug release| drug release drug
(%)F. (%)F (%)F release

(%)Fs

0 0 0 0 0

30 15.7 14.8 15.8 18.6
60 29.8 30.6 25.9 29.3
90 35.6 34.8 38.2 395
120 48.2 49.6 47.8 49.6
150 55.6 55.7 59.5 55.7
180 79.6 69.8 66.6 68.2
210 75.2 79.8 73.2 77.8
240 81.2 84.3 78.4 79.1
270 85.4 88.6 81.4 84.5
300 89.2 89.2 83.2 91.1]
330 94.5 92.4 93.5 92.3
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Single coated tablets

100
o0
2
sg 0 ——F11
w —
_E § 0 T T T 1 = F12
‘—; % 0 100 200 300 400
g2 —>e=F22
3 Time
Table.11: Double coated tablets
. .| Cumulati | Cumulati | Cumulati | Cumulati
Time(mi
n) ve drug | vedrug ve drug | vedrug
release [ | release || releasef | releasef
0 0 0 0 0
30 28.6 29.8 34.8 36.9
60 41.5 459 459 48.4
90 58.4 57.3 51.6 53.4
120 63.5 67.8 59.4 58.9
150 83.4 71.3 69.7 59.8
180 88.9 79.3 78.7 63.8
210 92 81.3 79 63.8
240 93.2 86.8 80.6 79
270 94.8 89.8 82.4 82.1
300 94.8 92.6 85.3 90.5
330 95.8 94.5 86.9 92.3
Double coated tablets
w0 150
2
B
EE 5o ——F12
g2
3 0 . . F21
0 200 400 ==>¢=F22
Time

Table.12: The invitro disintegration studies for coated

tablets
S.no | Single coated | Disintegrating time
tablets
1 Fs11 3hrs
2 Fsio 2hr.30min
3 Fso1 2hrs
4 Fsoo 2hr.30min
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Table.13: Double coated tablets

S.no | Double coated | Disintegrating time
tablets

1 Rt 2hrs

2 R 1.30min

3 Fi21 2hrs

4 Rz 2hrs

M. CONCLUSIONS
From the present study we conclude that, andhgsall
polymers studied,HPMC has shown has shown drast
release. Of the two coatings i.e. single coated)btio

coated tablets as shown best drug release. From the

Disintegration and dissolution studies, it isselved that,
in double coated tablets, drug will release fatstan other
coatings because the second layer is madeofupigh
viscosity material.(because of coat thicknesae@®@ and
viscosity 4000cps).All the formulations are sactbry
with a proper disintegration time. In the caseun€oated
tablets drug release is slower, where as intedodablets
drug release is observed to be faster. Enteated tablets
are easily dissolved in the dissolution appes@tis at
pH 6.8),hence will dissolve in Gastro intestitract
which is also at pH 6.8.For Isoxsuprine hydrocide
coating is necessary, as it makes the unpletasste and
gives a smooth finish.
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