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Abstract: The aim of the present work was to develop gastro-retentive floating tablets of Captopril investigate the effects of
both natural and synthetic polymers retardant on in-vitro release. Captopril is an antihypertensive drug with an oral
bioavailability of only 50% because of its poor absorption from lower gastrointestinal tract. The floating tablets of Captopril
were prepared to increase the gastric retention, extend the drug release, improve the bioavailability of the drug, reduces
drug waste, and improves solubility of drugs that are lessssolubledin a high pHenvironment. The gastro-retentive floating
tablets of Captopril were formulated using natural and synthetic polymers as Chitosan, Hydroxy propyl methyl cellulose.
Carbopol, and Lactose with a solution of PVP K-30 (Poly vinyl pyrralidone) isopropyl alcohol and citric acid were used in
different concentration as a channeling and chelating agent to obtain best optimized formulation. The presence of lactose in
matrices containing HPMC incréased the release rate of captopril.

The prepared tablets were assessed for the quality control tests, for example, weight variation, hardness, friability, thickness,
drug content, in vitro buoyancy studies andiinvitro'dissolution.

The in vitro release investigation of the tablets was performed in 0.1 N HCI as a dissolution media. The results of the present
study clearly indicate the floating tablet of Captopril formulated by using synthetic polymer showed better release, less toxic
effects & better anti-hypertensiveactivity.

Keywords: Bioavailability; Gastro-retentive; Dissolution; Formulation; Gastrointestinal tract GIT; Hydroxy propyl methyl
cellulose etc.

1. Introduction:

The oral bioavailability of several drugs is limited by their unfavorable physicochemical characteristics or absorption in the precise
part of the gastrointestinal tract (GIT). [1].Extended gastric retention improves both bioavailability and the solubility for drugs that
are less soluble in a high pH environment and correspondingly reduce the drug waste by remain in the gastric region[2].Various
approaches have been encourage the gastric retention.of.an oral dosage form in the stomach, including Mucoadhesive / bioadhesive
drug delivery system, Swelling and expanding drug delivery system, High density system, Modified shape system, Delayed gastric
emptying system, Floating drug delivery system (FDDS)[3,4,5].

Captopril is a sulfahydryl containing angiotensin converting‘enzyme (ACE) inhibitor used in the treatment of hypertension, some
kind of congestive heart failure and diabetic nephropathy. Chemical name of Captopril is 1-[(2S)-3-mercapto-2-methyl propionyl]-
L-proline [6]. Molecular structure of Captopril is shown in figure below.
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Figure 1: structure of Captopril

Captopril is freely soluble in water [7]. It has been accounted for, in any case, that the span of antihypertensive activity after a
solitary oral absorption of captopril is just 6-8 h, so clinical use requires an everyday portion of 37.5-75 mg to be taken multiple
time and modes of administration of Captopril is oral and its elimination half-life of 1.7 h. It is partly metabolized and partly excreted
unchanged in urine [8-10]. Therefore, it is selected as a suitable drug for the design of a gastro-retentive floating drug delivery
system (GFDDS) with a view to improve its oral bioavailability and to increase their retention time in the body.
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Hydroxy propyl methyl cellulose (HPMC) is hydrophilic cellulose ether widely used as release retarding material. HPMC releases
drug by diffusion mechanism [11].The objective of the present study was to develop a gastro-retentive floating drug delivery system
(GFDDS) of Captopril by using synthetic and natural polymers.

2. Material and Methods

2.1 Materials

Captopril was obtained as a complimentary sample from Drug Centre, Delhi India. HPMC, Carbopol, Sodium bicarbonate, Lactose,
Magnesium Stearate, Xanthan gum, Chitosan and Citric acid was received from Zee Laboratories Pvt. Ltd. Poanta Sahib Distt.
Sirmour HP, India. All the reagents and solvents used were of analytical grade.

2.2. Drug Excipients Compatibility Study

Compatibility studies were done to recognize the possible interactions between drug Captopril and excipients utilized in the
formulation. Physical mixtures of drug and excipients in the proportion 1:1 were set up to study the compatibility. Drug polymer
compatibility studies were completed utilizing FTIR spectroscopy. The IR Spectra’s were recorded in the middle of 500-4000 cm ™.

2.3. Preparation of Tablets

Floating tablets containing Captopril were prepared bysconventional wet granulation method using varying concentrations of
retardants (HPMC) with sodium bicarbonate. Ingredients exceptiglidantsiand lubricant were thoroughly mixed and passed through
60 mesh sieves. Granulation was done with a solution of calculated quantity.of PVP K30 in sufficient isopropyl alcohol. Firstly,
wet mass of ingredients was prepared then passed through 12 mesh sieves andidried at 50 °C for 2 h. The dried granules were
lubricated with magnesium stearate and talc. The final granules.compressed into tablets having 200mg using tablets punch machine.
The compositions of all formulations prepared by using synthetic and natural'polymer are given in Table 1 and Table 2.

Tablel. Formulation of Tablets using synthetic polymers

HPMC Na,COs Carbop | <Lactose Mag. Citric

Sr. - = —
. D
No. | .2 £ K15M ol(mg) (mg) Stearate acid £
zg T (ma) (mg) | mo) | <
£ 8 g (mg) =
g 5 S
O =
1 Fi1 50 40 30 20 30 20 10 200mg
2 F2 50 40 30 35 20 20 10 200mg
3 F3 50 32 30 25 31 20 12 200mg
4 F4 50 30 33 28 25 20 14 200mg
5 F5 50 34 32 14 28 16 15 200mg
Table2. Formulation of tablet using natural polymers
Na2COs S Lactose Mag. Citric
= > S} (mg) sterate acid >
s | 5§ | £ | E  |(mg (mg) | (mg) | E
S 1% |3 E :
|z | £ £e E
28 | O o x E e
1 F1 50 40 31 20 29 20 10 200mg
2 F2 50 42 30 33 20 20 10 200mg
3 F3 50 32 30 25 31 20 12 200mg
4 F4 50 30 33 28 25 20 14 200mg
5 F5 50 34 32 25 28 16 15 200mg
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2.4. Evaluation of Tablet Properties
2.4.1.1 Determination of Pre-compression Parameters

The pre-formulating studies including Bulk density, tapped density, Hausner’s ratio, and Angle of repose were performed of the
powder [12].

2.4.1.2. Organoleptic evaluation of pure drug
Organoleptic characters like colour, odour, and taste of drug were observed and recorded using descriptive terminology [13].
2.4.2. Determination of Post compression Parameters.

2.4.2.1. Hardness Test.
Monsanto hardness tester was used for the determination of hardness or tablet crushing strength of tablets [19].

2.4.2.2. Friability.

Friability of the tablets was determined using Roche’s Friabilator. Pre-weighed sample of tablets was placed in the friabilator and
operated for 100 revolutions. Tablets were dedusted using a soft muslinicloth and reweighed. The tablets that loose less than 1%
weight were considered to be compliant [20].

The % friability was calculated by using this formula:

% Friability = (1-Wo /W) x 100

Where, Wy is weight of the tablets befare the test and W is the weight of the tablet after the test.
2.4.2.3. Weight Variation

Twenty tablets were selected randomly from the ot and average weight was determined [21]. Then individual tablets were weighed
and was compared with‘average weight:

2.4.2.4. Thickness
The individual crown-to crown thickness of 10 tablets.was.determined using slide caliper for each batch.

2.4.2.5. Drug Content (Assay)

Ten tablets were finely powdered, amounts ofthe powde requivalent to 50mg of Captopril were accurately weighed and transferred
to a 100mL of volumetric flask: The flask was filled with 0.1N HCI (pH 1.2 buffers) solution and mixed all together. The solution
was made up to volume 100 mL and filtered. Dilute 1mL of the resulting solution to 100 mL with 0.1 N HCI. The absorbance of
the resulting solution was measured by Shimadzu UV visible spectrophotometer. The linearity equation got from calibration curve
was used for estimation of Captopril in the tablet formulations [26].

2.4.2.6. In Vitro Buoyancy Studies.

Floating time was determined by using I.P. tablet dissolution apparatus. Tablets were placed in the apparatus, containing 900 ml of
0.1N HCL, temperature maintained at 37+0.5°C and rotation of peddles set at 50rpm. The time required for the tablet to rise to the
surface and float was determined as floating lag time (FLT) and the time period up to which the tablet remained buoyant is
determined as total floating time (TFT) [27].

2.4.2.7. In-Vitro Dissolution Studies

In vitro dissolution studies of all the fabricated tablets and the pure drug was carried out USP paddle method at 50 rpm in 900 ml
of Phosphate Buffer pH 5.8, maintained at 37 + 0.5 °C. 5 ml of aliquots withdrawn at specified intervals and for filtration passed
through whatmann filter paper. The dissolution was carried out for 12 hours. The absorbance of the samples at different time
intervals were carried out using UV - visible spectrophotometer at A max 0f 243 nm [28].

2.4.2.7. Disintegration test

Disintegration time was determined using the disintegration apparatus USP. In 0.1N HCI for 2 h and then in phosphate buffer pH 6
maintaining the temperature at 37 + 2°C. Put in distilled water for five minutes to dissolve the coat. Then put in simulated gastric
fluid (0.1N HCL) for one hour. Then put in simulated intestinal fluid for two hours. If one or two tablets fail to disintegrate, repeat
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this test on another 12 tablets. So, 16 tablets from 18 should completely disintegrate. If more than two fail to disintegrate the patch
must be rejected [29].

3 RESULTS AND DISCUSSION
3.1 Drug-Excipients Compatibility Studies: The peaks obtained in the spectra of each formulation correlates with the peaks of

drug spectrum. It does not show any well defined interaction between Captopril and excipients. This indicates that the drug is
compatible with the excipients. The spectra for pure drug, drug-excipients mixture are shown in Figures 1,2,3,4 respectively.
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3.2. Pre - Compression Parameters: Results of the precompression parameters.performed on the blend for batch F1 to F5 for both
synthetic and natural polymer are tabulated in Table,2 and 3. The bulk density and the tapped density for all the formulations by
using synthetic and natural polymer varied from 0.40t0,0.59 g/mL and 0.49'to 0.65 g/mL, respectively. Carr’s index lies within the
range of 8.21.2 to 18.14% in case of both synthetic and natural polymer.All formulations show good compressibility. Hausner ratio
was found to be in the range of 1.05 to 1.26. Angle of repose:of all the formulations was found to be less than 30°, which indicates
a good flow property of the powders.

Table 3: Characters of blend on various parameters (F1-F5) of synthetic polymers

Material fgg)%lse o Bulk density ;:lrgr?s?te: Carr index Hagsner -
(Degree) (gm/ml) (gm/ml) ratio {sec}
F1 26.2 0.40 0.49 15.57 1.05 44
F2 21.29 0.45 0.53 11.54 1.14 46
F3 31.05 0.42 0.52 17.53 1.24 30
F4 24.55 0.51 0.62 8.21 1.10 55
F5 29.38 0.44 0.52 16.12 1.22 61
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Table 4: Characters of blend on various parameters (F1-F5) of natural polymers
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FLT
. Angle of Bulk  density Tapped . Hausner
Material repose (gm/ml) density Carr index ratio {sec}
(Degree) g (gm/ml)

F1 29.84 0.45 0.52 16.51 1.09 42
F2 25.03 0.47 0.57 14.50 1.19 44
F3 32.88 0.46 0.55 18.23 1.26 42
F4 26.17 0.59 0.65 10.25 1.15 31
F5 32.64 0.50 0.58 18.14 1.25 55

3.3. Post compression Parameters: The tablets formulated by using both synthetic and natural polymer were subjected for post
compression evaluation such as thickness, hardness, weight variation, friability, drug content, in vitro buoyancy studies and in vitro
dissolution studies. Tablet thickness (n = 3) was almost uniform in all'the formulations and values for tablets ranged from 2.97 to
3.97mm.The hardness of all formulations was in the range of 5 to'7 kg/cm?, indicating satisfactory mechanical strength. The weights
of tablets ranged from 203 to 209 mg. All the tablets passed weight variation test. The friability values ranged from 0.10 to 0.15%.
The percent drug content of the tablets was found to be in‘between 91 to 99%. In. the disintegration test, the disintegration test of
different formulation it was observed that disintegration time of captopril ranged from 23 to 28 min. in 0.1N HCI. Table 5 and table
6 shows the results of physicochemical characters of Captopril tablets by using.synthetic and natural polymer.

3.4 In Vitro Buoyancy Studies. In vitrodbuoyancy of the tablets from each formulation'F1'to F5 by using both synthetic and natural
polymer was evaluated and the resultS are mentioned in Table 5 and.6,where the highest'and.lowest floating lag time (FLT) were
observed >9 to>12 with the formulations.

Table/5: Characters ofitabletsonpvarious parameters (F1-F5) of synthetic palymer

[=)] [<5)
= IS
3 g =
S . Weight - =
g Thickness Hardness ... . Friability Drug content 3 5
S (mm) (kgicm2) (%) (%) S g
= (mg) = s
> §e) S~
E BE £e
2 P 3 aE
F1 3.21 55 203+0.5 0.10 98.63% >9 25
F2 2.97 5.7 207.+ 0.5 0.12 97.21% >10 28
F3 3.51 5.9 209 +0.5 0.14 99.09% >12 23
F4 3.19 6.0 207 +0.5 0.14 96.99% >12 27
F5 347 5.4 206 + 0.5 0.13 98.47% >11 24
IJSDR1911016 International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org 101


http://www.ijsdr.org/

ISSN: 2455-2631 © November 2019 IJSDR | Volume 4, Issue 11

Table 6: Characters of tablet on various parameters (F1-F5) of natural polymer

[<8)
E
% R ad
© Thickness Hardness We'lght Friability Drug content = S
S | (mm) (kg/cm2) | Variation %) (%) £E g
k= ’ (mg) =

£ EE 3 S

L e 3 a &
F1 3.11 5.2 202 +0.5 0.12 96.31% >11 29
F2 3.97 5.9 205+ 0.5 0.14 92.22% >9 25
F3 3.46 5.1 207 +0.5 0.13 97.06% >10 27
F4 3.55 6.5 204+ 0.5 0.10 96.91% >8 26
F5 3.77 5.8 209 +0.5 0.15 91.41% >9 24

3.5 In Vitro Dissolution Studies.

The in vitro drug release profiles for the formulations F1-F5 formulated by both natural and synthetic were depicted in Tables 7
and 8. The plot of cumulative percentage drugelease versus time (hrs)for formulations were plotted and depicted in Figures 5 and
6 respectively. In vitro release the release study in vitro aqueous Floating tablet of Captopril time period 12 The synthetic polymer
higher concentration (f-5) showed faster release 89.25% in 12 hrs. and the formulation of natural polymer f4 higher polymer
concentration showed faster release 82.23 % in 12 hrs.

Formulations which are using synthetic polymers turned out to best'as.they showed a minimum lag time and maximum floating
time with maximum release of drug percentage so it is considered as a successful.

Table 7: Dissolution'Profile of Captopril Floating tablet'of using synthetic polymer

Time (hr) F1 F2 F3 F4 F5
1 19.21 20.45 18.35 17.96 15.35
2 25.36 22.38 24,55 20.89 19.88
3 34.25 31.85 35.36 39.25 3158
4 4921 45.29 47.25 40.96 42.66
5 61.45 59.03 62.38 65.34 56.69
6 72.22 76.25 78.29 81.02 76.25
8 79.65 76.25 78.65 81.02 71.04
10 83.03 80.96 84.36 88.66. 89.25
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Table 8: Dissolution Profile of Captopril Floating tablet using Natural polymer

Time (hr) | FL F2 F3 F4 F5
1 15.05 17.41 16.14 15.51 10.15
2 21.05 20.12 19.17 18.12 15.25
3 31.27 29.14 32.21 34.21 25.32
4 44.25 42.15 43.11 41.21 32.12
5 55.15 51.51 54.59 59.11 51.36
6 71.21 75.22 69.25 76.22 55.12
8 81.23 72.58 60.12 82.23 78.32
10 79.25 85.32 78.96 71.56 84.32
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Fig 5: Dissolution curve of Captopril Floating tablet

4. Conclusion

The results of the present research work demonstrates that the formulation that prepared by using synthetic polymers turned out to
be the best because they showed a minimum lag time and maximum floating time with maximum release of drug percentage. It is
observed that optimum concentration was able to produce desired formulation which releases complete drug in 12 hours. So,
formulation prepared by using synthetic polymers considered as a successful as compared to formulation prepared by using natural
polymers.
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