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Abstract

The present study was undertaken to develop and evaluate a polyherbal tablet for the management of
urolithiasis, using Abelmoschus esculentus (okra) mucilage powder as a natural binder. Okra mucilage, known
for its plant-based, biodegradable properties, was utilized to enhance tablet cohesion and eliminate the need
for synthetic binders. A direct compression method was employed, combining powdered extracts of Carica
papaya, Tinospora cordifolia, and Tribulus terrestris with okra mucilage. Preformulation studies assessing bulk
density, tapped density, Hausner ratio, angle of repose, and compressibility index indicated acceptable
pharmaceutical properties, ensuring good flow and compressibility. Post-compression evaluations revealed
that the optimized formulation batch (F1) exhibited appropriate hardness, low weight variation, minimal
friability, and a rapid disintegration time of 4 min. In vitro studies demonstrated that the polyherbal tablet was
capable of dissolving 85% of calcium oxalate crystals, suggesting strong anti-urolithiatic potential. The use of
okra mucilage not only provided effective binding but also aligned with the demand for cleaner, more natural

herbal formulations, making it a promising approach for future phytopharmaceutical development.
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INTRODUCTION -3

According to the Indian Pharmacopoeia, pharmaceutical tablets are defined as solid unit dosage forms,
typically flat or biconvex in shape, produced by compressing a drug or a combination of drugs, with or without
the use of diluents. A tablet is essentially a compressed solid form that contains active pharmaceutical

ingredients along with or without excipients. The goal of the current study is to develop and evaluate a
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polyherbal tablet, recognizing that the formulation of oral herbal products is a growing demand among the

population and presents unique challenges in the realm of modern pharmaceutics.

In today’s global pharmaceutical market, there is a pressing need for standardized and reproducible herbal
formulations. This can be achieved by formulating modern herbal dosage forms and evaluating them using
advanced analytical techniques. Among these, solid oral dosage forms such as polyherbal tablets are preferred
due to their ease of administration, portability, patient compliance, and safety. Tablets offer the advantage of
being convenient unit dosage forms; however, the formulation of conventional tablets can pose several
technical challenges to pharmaceutical scientists. Variations in shape, size, and weight are influenced by the

quantity of active ingredients and the intended use of the formulation.

Tablets remain the most commonly used dosage form, accounting for approximately 70% of all dispensed
medications. Although most active pharmaceutical ingredients can be formulated into tablets, challenges arise
with substances that are hygroscopic, of low density, or otherwise unsuitable for tablet compression.
Polyherbal tablets, which contain a combination of different medicinal herbs, are increasingly utilized in the
treatment of urolithiasis (kidney stones). These formulations harness the synergistic actions of multiple
phytochemicals, which can offer a broader therapeutic spectrum compared to single-herb preparations. The
combination of herbs allows for enhanced efficacy, reduced side effects, and potentially improved patient

outcomes.

In the development of such formulations, excipients like binders play a crucial role in tablet integrity and
performance. Natural binders are gaining popularity due to their biocompatibility, low toxicity, and
environmental sustainability. One such natural binder is okra powder (derived from Abelmoschus esculentus),
which has shown promising potential in tablet formulations. Okra mucilage contains polysaccharides that
exhibit excellent binding properties, making it a suitable natural alternative to synthetic binders. Its inclusion
in polyherbal tablets can aid in improving compressibility, mechanical strength, and disintegration time,

thereby contributing to the overall quality and performance of the dosage form.
MATERIAL AND METHOD
Collection of herbal powder

The given herbal powder such as Carica papaya (papaya), Tinospora cordifolia (giloy), Tribulus
terrestris(gokharu), Abelmoschus esculentus (okra) purchased from wagdole ayurvedics, satara. The powder

was further kept in air tight container for experimental work.

Table No.1 List of materials

Sr.No. API/Excipients Manufacture
1. Gokharu Wagdole Ayurvedics, Satara
2. Giloy Wagdole Ayurvedics, Satara
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3. Papaya Wagdole Ayurvedics, Satara
4. Okra powder Wagdole Ayurvedics, Satara
5. Magnesium sterate Loba Chemie Pvt.Ltd.
6. Microcrystalline cellulose Loba Chemie Pvt.Ltd.
7. Aerosil Loba Chemie Pvt.Ltd.
Table No. 2 List of Instruments
Sr.No. List of Instruments Make/Model

1. Weighing balance Shimadzu Corporation.

2. Tablet punching machine Shakti Pharmatech.Pvt

3. Disintegration test apparatus Electrolab Disintegration test

apparatus
4. Friabilator Electrolab Friabilator
5. Hardness tester Monsanto Hardness Tester
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PREPARATION METHOD FOR TABLET

Step 1
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The powder purchased such as Carica papaya (papaya), Tinospora cordifolia (giloy), Tribulus

terrestris(gokharu), Abelmoschus esculentus (okra), was mixed well using a mortar and pestle and passed

through sieve no 40.

Step 2

The preformulation study was carried out and addition of the diluent like Microcrystalline cellulose,

Magnesium stearate, and Aerosol were done. These were weighed according to the formula, aggregated, and

mixed very well for 30 minutes.

Step 3

The mixed powder of all 3 batches was taken for compression. The method used for compression was direct

compression. Using a tablet punching machine, the tablets were compressed and evaluation tests were

performed.

Table No. 3 Composition

Sr.No Ingredients F1 F2 F3
1. Papaya 100 mg 100 mg 100 mg
2. Giloy 100 mg 100 mg 100 mg
3. Gokharu 100 mg 100 mg 100 mg
4. Microcrystalliine 155 mg 160 mg 165 mg
cellulose
5. Magnesium sterate 5mg 5 mg 5 mg
6. Okra powder 35 mg 35 mg 35 mg
7. Aerosil 5mg 5mg 5mg
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EXPERIMENTAL WORK 561

Preformulation Studies for Tablets

Bulk Density

To determine the bulk density of the polyherbal powder blend, 25 grams of the sample were carefully
transferred into a 100 ml graduated cylinder using a glass funnel. The cylinder was then dropped from a height
of 2 inches at regular intervals until the volume became constant. The average bulk volume of all the

formulations was noted. Bulk density was calculated using the following equation:1

weight of the powder ()
BD

Volume occupied by the powder (ml) ...... @

Tapped Density

Tapped density was assessed by transferring 25 grams of the polyherbal powder mixture into a 100 mi
measuring cylinder via a glass funnel. The cylinder was then tapped from a height of 2 inches until no further
volume reduction was observed. The final tapped volume was recorded and used to calculate tapped density

using the formula:2

D = Weight of the powder (g)

Tapped volume occupied by the powder (ml)...... (2)

Hausner’s Ratio
Hausner’s ratio evaluates the compressibility of the powder, which reflects the tendency of the powder to

densify due to vibration or handling. It was calculated using the formula below:

Hausner’s ratio =TD/B.... (3)

Lower Hausner’s ratio —better flowability,higher Hausner’s ratio-poor flowability.
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Table No.4 Acceptance criteria-

Flowability Hausner’s ratio
Excellent 1.05-1.18
Good 1.14-1.20
Fair-passable 1.22-1.26
Poor 1.30-1.54
Very poor 1.50-1.54
Very-very poor >1.61

Angle of Repose

The angle of repose was determined using the funnel method. A known quantity of granules was carefully
placed into a funnel, which was positioned so that its tip just touched the peak of the forming powder heap.
The granules were allowed to flow freely through the funnel onto a flat surface. The base diameter and the
height of the formed powder cone were measured. The angle of repose (0) was then calculated using the

formula:

tan 0 = h/r

Where:

0 = Angle of repose

h = Height of the powder cone

r = Radius of the base of the cone

Table No.5 Acceptance criteria

Angle of repose (0)

Flow property

<25 Excellent
25-30 Good
30-40 Passable

>40 Very poor

Compressibility Index
The compressibility index, also known as Carr’s Index, was calculated to evaluate the flowability and packing

ability of the powder. It was computed using the formula below:
Compressibility index (%) = (TBD-LBD) X 100 / TBD

Post-Compression Studies for Tablets

General Appearance

During the assessment of general appearance, key characteristics such as color, odor, and surface texture of
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the tablets were examined. A total of five tablets were selected and evaluated for visual uniformity and overall

physical appearance.

Ll =S AT — )

Fig.1 Polyherbal formulation

Hardness
Tablets must possess sufficient mechanical strength to endure handling and transportation without breaking or

chipping. To assess this, 20 tablets were randomly chosen from each batch, and their hardness was measured

using a Monsanto hardness tester.

Fig.2 Monsanto hardness tester
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Thickness

The thickness of the tablets was determined using a properly calibrated Vernier caliper. A set of five tablets
was randomly selected from the formulation batch, and the thickness of each tablet was measured individually.

The average thickness value was then calculated and recorded.
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Fig.3 Vernier calliper

Friability Test
The friability of the tablets was evaluated using a Roche Friabilator. Twenty tablets were randomly selected
from each batch and placed in the friabilator. The apparatus was run for 4 minutes at a speed of 25 revolutions

per minute (rpm). After completion, the tablets were dedusted, and the percentage weight loss was calculated

to assess friability.

Fig.4 Roche Friabilator

Disintegration Test

Tablet disintegration time was assessed using a digital microprocessor-controlled disintegration test apparatus
(basket rack type, Lab India). One tablet was inserted into each of the six tubes, and a disc was placed over it.

The basket assembly was then immersed in a 900 ml beaker filled with disintegration medium. The medium
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level was adjusted so that the upper part of the basket stayed at least 25 mm below the liquid surface, and the

lower part remained at least 25 mm above the bottom of the beaker. The apparatus was maintained at 37 £ 2°C
during the test. The time required for complete disintegration and passage of the tablets through the mesh was
recorded.

Fig.5 Basket rack assembly
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In-vitro Studies (Assessment of Anti-urolithiatic Activity via Kramer and Tisdall Method)

The anti-urolithiatic potential of the formulation was evaluated in vitro by inducing calcium oxalate crystal
formation and monitoring the inhibitory effects of the polyherbal tablet. This study was conducted following

the Kramer and Tisdall method.

Precisely 1 mg of calcium oxalate and 10 mg of the test formulation or standard were weighed and enclosed
individually in semi-permeable membranes, which were then securely tied after preparation. These pouches
were immersed in 100 ml of 0.1M TRIS buffer solution contained in a conical flask. The flasks were kept

undisturbed at room temperature for 7 to 8 hours.

After incubation, the contents inside the semi-permeable membranes were transferred into separate test tubes.
Then, 2 ml of IN sulfuric acid (H2SO4) was added, followed by titration with potassium permanganate

(KMnOs4) until a visible color change was observed.

Test Sample Standard Sample

Fig 6. In Vitro studies
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RESULTS AND DISCUSSION:

This study aimed to design, develop, and evaluate a polyherbal tablet formulation. The powder blend was
assessed for flow characteristics, including angle of repose, bulk density, tapped density, Hausner ratio, and
compressibility index. These parameters help determine particle interaction, flowability, and resistance to

particle movement due to internal friction.

The findings for bulk density (BD), tapped density (TD), Hausner ratio, and compressibility index indicate

that the powder blend exhibits favorable flow characteristics.

Table No.6 Preformulation studies of powder

Parameters F1 F2 F3 Standard value
Angle of repose(°) 27.11° 25.17° 26.12° 25-30°
Bulk density 0.33 gm/ml 0.37gm/mi 0.35 gm/ml 0.31 gm/ml
Tapped density 0.40gm/ml | 0.52 gm/ml | 0.44 gm/ml 0.34 gm/ml
Hausner ratio 14 1.3 1.6 1.2-15
(();ompressibility index 9 % 12 % 10 % >10

0

All formulations were evaluated using various standard parameters, and the results were within acceptable

pharmacopoeial limits. Minor differences were observed in tablet appearance, but they did not affect quality.
Post compression study:

Colour and Appearance: Five tablets were examined for color and visual attributes. All tablets were brown

in color and showed uniform appearance.

Thickness: The average thickness of five randomly selected tablets was found to be approximately 3.89 mm.

Weight Variation: Twenty tablets were individually weighed, and their average weight was calculated,

showing consistency.

Hardness: Tablets were evaluated for hardness using a standard tester, and cracks were noted at an average

breaking force of 2.85 kg/cm?.
Friability: Tablets were tumbled for 4 minutes at 25 rpm, showing a friability loss of 0.93%.
Disintegration Time: The disintegration time was found to range between 4 to 5 minutes.

Table No.7: Pre-compression Parameters of Powder Blend

SR Standard
NO. | Parameters F1 F2 F3 value

1 Weight variation 4.8 % 4.4 % 4.6 % 5%

2 Hardness 2.85 kg/em? | 3.1 kg/lem? | 2.1 kglem? | 2.5-5Kg/cm2
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3 Thickness 3.89 % 3.61 % 3.65 % 5%
4 Friability 0.8% 1.2 % 0.7% 0.5-1.0%
5 Disintegration time | 4 min 4.2 min 3.8 min 15min

Method for evaluation of anti urolithiatic activity by Kramer and tisdall method

Table No. 8 Data of calcium oxalate dissolution by test and standard drug

Group Volumeof | Wrt. of calcium Wt. of Calcium % Dissolved

Std KMnOa4 estimated reduced

Control 0.001ml of 0.0017 mg 00 00
KMnO4

Standard 10 ml of 0.0703 mg 9.991 mg 99.91%

(cystone) KMnO4

Test Drug 90 ml of 0.015 mg 9.984 mg 99.80%
KMnO4

Comparison of % CaOx Dissolved (Standard vs Test Drug)

99.91% 99.80%

100F
80+
60F

40+

% CaOx Dissolved

20

TEST

STD

Fig. 7 Comparison between %CaOx dissolved by standard and test drug
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DISCUSSION:
The formulated polyherbal tablet exhibited a brownish appearance and characteristic odour. The average
weight of the tablets was found to be 500 mg, and the measured tablet thickness was 3.89%, falling within the
ideal range of 5%. The hardness of the tablets was recorded as 4.7 kg/cm?, which is within the recommended
range of 2.5-5 kg/cm?. Disintegration testing revealed that the tablets disintegrated within 4 to 5 min. Using a
Roche friabilator, the friability test showed that the tablets had a friability of 0.8%, which lies within the

acceptable range of 0.5-1.0%, after 4 minutes of rotation.

The batch with an optimized disintegration time of 4 min was evaluated for anti-urolithiatic activity by
employing the Kramer and Tisdall method. The results demonstrated significant anti-urolithiatic activity, with

the test batch showing considerable effectiveness when compared to the standard formulation.

CONCLUSION:

The polyherbal tablet was successfully evaluated based on both pre-compression and post-compression
parameters. In vitro evaluation of its anti-urolithiatic activity showed promising results when compared to the

standard formulation.

Although the findings are encouraging, they highlight the need for larger-scale clinical trials and long-term
studies to fully establish the tablet’s efficacy and safety. Future research could also focus on elucidating the
specific mechanisms of action and assessing the tablet’s potential benefits across different patient subgroups.
Overall, the polyherbal tablet presents a safe, effective, and promising alternative for the management of
kidney stones. Its integration into clinical practice could offer a valuable non-invasive treatment option for

patients.
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