
INTRODUCTION
The most common form of drug delivery is through the mouth. 
Due to benefits including patient preference, non-invasiveness, 
and ease of medication delivery, it is the method of choice. 
An oral administration accounts for over 60% of all existing 
small pharmaceutical products on the market. Despite these 
benefits, developing oral formulations faces a number of 
obstacles, most of which can be attributable to pharmaceutical 
physicochemical qualities such as poor aqueous solubility 
and membrane permeability.1 Most of oral dosage forms have 
a number of physiological constraints, including irregular 
gastrointestinal transit due to varying emptying of the 
stomach, which results in non-uniform absorption patterns, 
partial release of drugs, and a shorter stay in the stomach.2 

Natural polysaccharides are now being thoroughly researched 
as release moderators in controlled-release dosage forms 
Because of their biodegradability, good biocompatibility, 
adequate safety background, and manufacture from renewable 
resources. Polysaccharides can also be easily changed using 
physical or chemical techniques to meet specific requirements.3 

CH is an antihistamine of the second generation. In allergic 
rhinitis and persistent spontaneous urticaria, it is clinically 

effective. CH reduces symptom severity and improves the 
quality of life. CH can only be used once per day because of 
its fast onset of action and substantial half-life. It’s removed 
from the body through the kidneys. Its use is efficient and 
well tolerated despite the most frequent side effects, minor 
psychomotor impairment and dry mouth, both of which are 
dose-dependent. CH has anti-inflammatory and anti-allergic 
characteristics that may be useful in clinical settings.4,5 
Gastroretentive drug delivery systems (GRDDS) are a new way 
to deliver oral controlled-release medications. These systems 
can stay in the stomach for long enough for a formulation to 
release the active medication into the gastric juices.6 Using 
flaxseed mucilage as a polymer, this study aimed to develop 
and evaluate gastric-floating controlled-release tablets.7

MATERIAL AND METHODS

Materials
CH was provided as a gif t sample from Wockhardt 
Pharmaceuticals, Aurangabad, MS, India. HPMC K-4, HPMC 
K-15 obtained from a local market from Colorcon Asia Pvt. 
Ltd., Goa, India, and Linseed mucilage. All other chemicals 
and solvents were of analytical grade.
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Methods

Isolation of mucilage
500 gm of Linum usitatissimum Linn., sometimes known as 
flaxseed or linseed, were carefully washed and soaked in 500 
mL of deionized water. After 24 hours, the socked seeds were 
heated in deionized water for 45 minutes to swell the mucilage, 
then allowed to stand for 1-hour for complete mucilage release 
into the water, after which the mixed liquid was filtered over 
eight folds of muslin fabric to remove the marc. Adding acetone 
to the filtrate precipitated the mucilage. After extraction, the 
crude mucilage (5%) was collected and baked in a 40°C oven 
until it was fully dry.8-10

Compatibility studies
A Shimadzu fourier transform infrared spectrophotometer 
was used to acquire an FTIR spectrum of pure CH, polymer 
and a combination of both. 4000 to 400 cm-1 was the scanning 
range employed.11

Formulation of CH floating tablet
Using a direct compression technique, CH floating tablets 
were created using excipients and polymers to ensure the 
medication was consistently released after administration. 
Excipients were accurately weighed and gradually blended 
in a mortar squishing continuously to produce a homogenous 
mixture. The homogeneous powder was then sieved 40 times, 
with the powder remaining on sieve number 100. Magnesium 
stearate and talc were used to lubricate the powder. The powder 
was then compacted straight into tablets on a tablet punching 
machine.12 

Evaluation of CH Floating Tablet

Weight variation
Compute the average weight of 20 tablets chosen at random. 
Only 2 of the individual weights depart more than the 
percentage displayed in the table below from the average.13

Friability
The tablets were precisely weighed and put into the Roche 
Friabilator, where they were subjected to spinning at 100 rpm, 
continuous shocks brought on by free falls inside the apparatus. 
The percent decrease in pill weight determined friability. It is 
acceptable to lose between 0.5 and 1% of total weight.14

Hardness
The tablets’ hardness was tested using a Pfizer hardness tester 
that measured the force capable of breaking the symmetrically 
placed tablets using a twisted spring.15 

Content uniformity
The amount within each tablet is present during the formulation 
process (or tablets). The prepared tablets were placed in a 
beaker having 100 mL 0.1N HCl.The same specimen (about 
1-mL) was added dropwise to 10 mL with 0.1N HCL after 24 
hours or after the medication had completely been drained, and 
absorbance was assessed at 210 nm with a UV spectrometer. 
Using the standard graph, the percentage of medicine released 
was calculated.16

Thickness
A screw gauge is used to determine the thickness of the tablet. 
It shows how the tablet’s weight has changed over time.17

Floating lag time
The floating lag time is a measurement of the amount of time 
the tablet needs to float after being submerged in the dissolving 
liquid.18

Floating time
It’s the amount of time the tablet spends f loating in the 
dissolving media (i.e., the duration of floating).19 

Dissolution studies
CH floating tablets were kept in 0.1N HCl (900 mL) dissolution 
liquid for the first two hours and operated at 37 ± 5°C and 
75 rpm. The dissolving medium was then pH 6.8 phosphate 
buffer (900 mL). Always use freshly produced dissolving 
medium. After every 15, 30, 60, 120, 240, 480, 960 minutes, 
5 mL of the dissolution medium was pipette out and volume 
was changed to 5 mL of pH 6.8 phosphate buffer or 0.1N HCl. 
Using a UV spectrophotometer calibrated to 231 nm, the 
samples were inspected (Table 1).20 

RESULTS AND DISCUSSIONS

Compatibility Studies
The compatibility of chosen pharmaceuticals and polymers 
is determined using FTIR spectroscopy. The resulting 

Table 1: The Composition of CH floating tablets (AF1-AF5)

S. No. Ingredients
Quantity mg/ tab
F1 F2 F3 F4 F5

1 CH - 10 10  10 10
2 HPMC- K4 80 60 - - 80
3 HPMC-K15 - - 80 60 -
4 Linseed gum 6 10 14 18 24
5 MCC 90 96 92 88 82
6 Sodium bicarbonate 20 20 20 20 20
7 Magnesium stearate 5 5 5 5 5
8 Talc 5 5 5 5 5

Figure 1: FTIR Spectrum of a physical mixture of CH, Linseed 
mucilage and excipients
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formulation is subjected to FTIR analysis utilising the KBr. 
Pellet method and a FTIR spectrophotometer, with readings 
ranging from 400 to 4000 cm. The excipients were shown to 
be compatible with CH and linseed mucilage Figure 1.
Evaluation of CH floating tablet

Weight variation
Packing the dies correctly, distributing components unevenly 
in the compression, and varying shear force all contribute 
to tablet variation. The weight variance is within 5% w/w, 
indicating that the compression process is adequately 
regulated, even when the overall weight of each batch is not 
kept constant, shown in Table 2.
Friability
It’s a metric for how strong a tablet is. It has to do with the 
ability of tablets to tolerate shock and abrasion without 
crumbling during manufacturing, jacking, shipping, and 
consumer use. The % drop in tablet weight was used to measure 
friability. The common consensus is that a weight loss of 
between 0.5 and 1% or less is appropriate, shown in Table 2.
Hardness
The hardness of the tablets was determined using a Pfizer 
hardness tester that used a coiled spring to measure the pressure 
necessary to shatter the diametrically placed tablets, shown 
in Table 2.
Thickness
A screw gauge is used to determine the thickness of the tablet. 
Table 2 shows how the tablet’s weight has changed over time.
Floating lag time
Table 2 shows the floating lag time, which is the time taken 
by the tablet to float on surface of the dissolution media once 
it has been immersed in the medium Figure 2.
Drug content
Table 3 shows the result of drug content in each formulated 
batch

Table 2: Evaluation of prepared tablet

Formulations Weight variation (mg) Friability (%) Hardness (N/mm2) Thickness (mm) Floating lag time (sec) Floating time (Hr)
F1 199 ± 0.12 0.25 ± 0.01 4.5 ± 0.20 3.0 ± 0.01 125 ± 2.5 8
F2 200 ± 0.10 0.30 ± 0.06 5.0 ± 0.10 2.9 ± 0.05 385 ± 4.5 9
F3 198 ± 0.33 0.45 ± 0.04 4.5 ± 0.12 3.1 ± 0.02 397 ± 5.1 6
F4 196 ± 0.32 0.55 ± 0.02 5.0 ± 0.16 3.2 ± 0.02 408 ± 3.5 6
F5 199.9 ± 0.22 0.21 ± 0.03 5.5 ± 0.09 3.0 ± 0.02 421 ± 4.3 9

(mean ± SD, n = 3)

Figure 2: Photographs depicting the buoyancy of formulation AF3at 
pH 1.2

Table 3: %drug content of prepared floating tablet

Formulations %drug content
F1 98.5 ± 0.1
F2 97.2 ± 0.2
F3 98.1 ± 0.6
F4 97.5 ± 0.5
F5 98.3 ± 0.1

(mean ± SD, n=3)

Table 4: %Cumulative drug release 

Time (Hr) %Cumulative drug release
Formulation F1 F2 F3 F4 F5
0 0 0 0 0 0
1 20.3 12.8 16.9 17.9 13.6
2 43.5 13.2 24.3 22.7 21.6
4 59.1 28.9 32.5 36.3 33.6
8 72.6 37.1 46.3 44.3 44.8
12 80.4 46.5 59.7 56.6 62.3
16 85.2 56.9 72.2 72.6 71.3
20 95.3 62.2 86.9 82.1 76.8
24 98.4 72.2 88.3 84.1 80.3

in-vitro release
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Figure 3: %Cumulative drug release

CONCLUSION
Floating drug delivery techniques improve therapeutic 
bioavailability by extending the time spent in the stomach. It 
floats in the stomach fluid because it has a lower density than 
a watery medium. Because of the narrow absorption window, 
the drug delivery devices work best in the stomach or upper 
small intestine.

Individual and combined polymers were used to make 
floating tablets of CH in this investigation. The polymers 
HPMC, MCC, and linseed mucilage were used in varying 
ratios. There were five different formulas created (F1-F5). 
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Direct compression was used to make the CH floating pills. 
The direct compression approach is straightforward and less 
time-consuming.

The formulation (F3) containing hydroxyl propyl methyl 
cellulose and linseed mucilage was shown to be the best, with 
an 8-hour floating time and a medication release rate of 98.4% 
at the conclusion of the 24 hours.

The current study focuses on formulating floating tablets 
using a natural polymer as a binder (Linseed mucilage). 
However, in-vivo experiments are still needed to establish the 
efficacy of the manufactured CH floating tablets (Table 4 and 
Figure 3).
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