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ABSTRACT

Clopidogrel bisulfate is an antiplatelet drug used mainly to prevent heart attack and stroke.
The aim of this study was to formulate and evaluate immediate release tablets of clopidogrel
bisulfate using natural gums by the direct compression method. Natural polymers such as gum
tragacanth and guar gum were used as disintegrants. Six formulations (F1-F6) were prepared
and evaluated for precompression parameters like angle of repose, bulk density, tapped density,
Carr’s index and Hausner’s ratio, which showed good flow properties and postcompression
evaluation included hardness, thickness, weight variation, friability, disintegration time and in-
vitro dissolution studies. All formulations met pharmacopeial limits with disintegration times
ranging from 2 to 4 minutes and rapid drug release in acidic medium (0.1N HCI) in 30 mins.
Formulations F; and F4 showed faster disintegration and good dissolution profiles which are
compared with marketed formulation clopitab. The study concludes that natural gums are
effective, economical and safe disintegrants for immediate release tablets and they can improve
tablet performance and patient compliance.

Keywords: Clopidogrel bisulfate, guar gum, microcrystalline cellulose, immediate release
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INTRODUCTION
INTRODUCTION TO IMMEDIATE RELEASE TABLETS!:

Immediate release drug delivery systems are described as immediate release tablets
that are manufactured to disintegrate and release the drug without special rate controlling
features such as special coatings or alternative technologies, hence the traditional type of drug
delivery. It's also a system. Oral administration is one of the most popular routes of
administration for systemic effects due to its ease of ingestion, simplicity, safety, convenience,
non-invasiveness, versatility, and most importantly, patient compliance. Solid oral
administration systems are inexpensive to manufacture because they do not require sterile
conditions. An ideal dosage regimen of drug therapy is the one, which immediately nab the
desired therapeutic concentration of drug in plasma (or at the site of action) and maintains it

constantly for the entire duration treatment, of late, the scientists have focused their attention
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on the formulation immediately released tablet. The effort of developing a rapidly
disintegrating tablet is accomplished by using suitable diluents and super disintegrants.
Although, increased focus and interest generated in the area of controlled release and targeted
drug delivery system in recent years, tablet dosage forms that are intended to be swallowed
whole, disintegrate, and release their medicaments fast and furiously in the gastrointestinal
tract.
SALIENT FEATURES OF IMMEDIATE RELEASE TABLETS?:

1. Drugs should have long biological half-lives for immediate release drug delivery.

2. The drug is released quickly and completely in one shot.

3. High bioavailability expected in an immediate release dosage form.

4. Elimination half-life are also requirements for immediate release drug delivery systems.

5. Pharmacotherapeutic intervention is possible.
EXCIPIENTS COMMONLY USED FOR IMMEDIATE RELEASE PREPARATIONS?:

Excipients used in IR tablets contain at least one suspending agent, lubricant,

disintegrant, binder, glidant.

Name of excipients | Percentage

Disintegrating agents | 0.25-2%
Binder 2-10%
Lubricant 2-10%

Table 1: Name and weight percentage of various excipients

METHODOLOGY

ANALYTICAL METHOD DEVELOPMENT:
CONSTRUCTION OF STANDRAD CURVE OF 0.1N HCI SOULTION*:
Preparation of 0.1N HCI:

Prepare 0.1N HCI buffer: 8.5 mL of concentrated HCI transferred in a 200 of distilled
water with continuous stirring and make up with distilled water up to in 1000 mL.
Preparation of sample>:

Weigh 100 mg drug, dissolve in 20 mL of ethanol. After complete solubility of drug in
ethanol add 0.1N HCI make up to 100 mL. It was stock solution I, from this 1 mL was taken
and transferred into 100 mL of volumetric flask and make up to 100 mL with 0.1N HCI. It was
stock solution II, from this Take 1, 2, 3, 4, 5 mL in 10 mL volumetric flask and make up to
mark. These gives 10, 20, 30, 40 and 50pg/mL. Measure absorbance at 272 nm.
FORMULATION DEVELOPMENT:
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FORMULATION OF CLOPIDOGREL BISULFATE IMMEDIATE RELEASE
TABLETS:

Ingredients (mg) F1 |F2 |F3 |F4 |F5 |Fé6
Clopidogrel 75 |75 |75 |75 |75 |75
Gum tragacanth 6 12 |18 |- - -
Guar gum - - - 6 12 |18
Talc 2 2 2 2 2 2
Magnesium stearate 2 2 2 2 2 2
Microcrystalline cellulose (q.s) | 115 | 109 | 103 | 115 | 109 | 103
Total(mg) 200 | 200 | 200 | 200 | 200 | 200

Table 2: Formulation table of Clopidogrel bisulfate immediate release tablets
Direct compression method:

Drug (clopidogrel bisulfate) and required excipients (tragacanth, guar gum, magnesium
stearate, talc, microcrystalline cellulose) were accurately weighed and passed through a 40-
mesh screen to get uniform size particles and mixed in a mortar and pestle for 15mins. The
obtained blend was lubricated with magnesium stearate and talc was added and mixing was
continued for further 5 mins. Now the resultant mixture was manually compressed into tablets
by using rotary punching machine. Finally, the tablets were obtained.

Pre compression parameters:
1. Angle of repose’:

The angle of repose of API powder and ingredients is determined by the funnel method.
The accurately weighed powder blend is taken in the funnel. The height of the funnel is adjusted
in a way that the tip of the funnel just touched the apex of the powder blend. The powder blend
is allowed to flow through the funnel freely on to the surface. The diameter of the powder cone
is measured and angle of repose is calculated using the following equation.

Tan 6 = h/r

Where, h and r are the height and radius of the powder cone.
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tan © =h/r

D

Figure 1: Angle of repose.

2. Bulk density?:

The powder sample under test is screened through sieve No. 18 and the sample
equivalent to 25 gm is weighed and filled in 100 mL graduated cylinder and the powder is
levelled and the unsettled volume, Vo is noted. The bulk density is calculated in g/cm? by the
formula.

Bulk density=Vo X M
Where,
Vo = apparent unstirred volume
M = powder mass
3. Tapped density’:

The powder sample under test is screened through sieve No. 18 and the weight of the
sample equivalent to 25 gm is filled in 100 mL graduated cylinder. The mechanical tapping of
cylinder is carried out using tapped density tester at a nominal rate for 500 times initially and
the tapped volume Vo is noted. Tapping is proceeded further for an additional tapping 750 times
and tapped volume V; is noted. The tapped density is calculated in g/cm? by the formula.

Tapped density=M/V
Where,
M = weight of sample powder taken
V. = tapped volume
4. Compressibility index/carr’s index'’:

The compressibility index of the powder blend is determined by Carr’s index to know

the flow character of a powder. This formula for Carr’s index is as below:
Carr’s index (%) = [(TD-BD)/TD]x100

Where,

TD = Tapped density
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BD = Bulk density
5. Hausner’s ratio'':

Hausner’s ratio is a number that is correlated to the flowability of a powder or granular
material. The ratio of tapped density to bulk density of the powders is called Hausner’s ratio.
It is calculated by the following equation:

H = tapped density/bulk density
POST COMPRSSION PARAMETERS!?16;
1. Uniformity of thickness:

Thickness was determined by using vernier callipers and the average thickness was

determined in mm. Average of three readings were taken and the results were tabulated.
2. Hardness:

Hardness indicates the ability of a tablet to withstand mechanical shocks while
handling. The hardness of the tablets was determined using Monsanto hardness tester. It is
expressed in kg/cm?. Three tablets were randomly picked and hardness of each tablet was

determined and the average hardness value was calculated.

Figure 2: Hardness tester
3. Weight variation test:

Twenty tablets were selected randomly from a batch and were individually weighed and
then the average weight was calculated. The tablets meet the USP specifications if not more
than two tablets are outside the percentage limit and if no tablet differs by more than two times
the percentage limits.

4. Fraibility test:

Friability of tablets was determined using Roche friabilator. It is expressed in
percentage (%). Ten tablets were initially weighed and the weight was noted as initial and
transferred into the friabilator. The friabilator was operated at 25 rpm for 4 minutes or run up

to 100 revolutions. The tablets were weighed again and the weight was noted as final. For
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conventional tablets, the percentage friability should be less than 1%, whereas friability values
of up to 4% are acceptable for oral disintegrating and chewable tablets.

F(%) =W mitiat (W mitial =W Fina1) *100

Figure 3: Friability test apparatus
5. In-vitro disintegration test:

The test is carried out on 6 tablets using tablet disintegration apparatus, use 0.1N HCI
buffer at 37°C £ 2°C as a disintegration media and measure the time in seconds taken for
complete disintegration of the tablet with no palpable mass remaining in the mesh.

6. In vitro dissolution studies'”?2;

In vitro drug release of the sample was carried out by using USP Dissolution Apparatus
IT (Paddle Type) at 50 rpm. The dissolution medium, 900 mL of pH 0.1 N HCI buffer, was
placed into the dissolution flask maintaining the temperature at 37 + 0.5°C. One tablet was
placed in each flask of dissolution apparatus and apparatus allowed to run. Aliquots of 5 mL of
dissolution medium were withdrawn at specific time intervals (5, 10, 15, 20, 25, 30 minutes),
filtered and 5 mL of fresh buffer sample was replaced as soon as the drug samples were
withdrawn. The amount of drug released was determined by UV-Visible Spectrophotometer at

272 nm. The cumulative percentage drug release was calculated.

Figure 4: In vitro dissolution studies.
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RESULTS AND DISCUSSION
Analysis of clopidogrel bisulfate by UV spectrophotometer:

The calibration curve of clopidogrel bisulfate was prepared in 0.1 N HCI and analysed
at 272 nm using a UV-visible spectrophotometer. The absorbance increased proportionally with
increasing drug concentration from 10 to 50 pg/mL, indicating a linear response. The
absorbance values ranged from 0.12 at 10 pg/mL to 0.61 at 50 pg/mL. The calibration graph
showed good linearity between concentration and absorbance throughout the selected range.
This confirms that the developed UV spectrophotometric method follows the Beer—Lambert
law within the studied concentration range. Therefore, the method is suitable for the

quantitative estimation of clopidogrel bisulfate in 0.1 N HCL

S.No | Concentration(ng/mL) | Absorbance
1 0 0.00
2 10 0.12+0.045
3 20 0.23+0.016
4 30 0.33+0.095
5 40 0.46+0.023
6 50 0.61+0.067

Table 3: Calibration curve of Clopidogrel bisulfate in 0.1N HCI (272 nm)
Calibration graph of Clopidogrel bisulfate in 0.1N HCI

0.7 y =0.012x - 0.0046
0.6 r=0.9983 g
8 0.5
304
0.3
20.
<0.2
0.1
0
0 20 40
Conc (ng/mL)

Figure 5: Calibration curve of Clopidogrel bisulfate in 0.1N HCI.
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PRE-COMPRESSION PARAMETERS:

The pre-compression parameters of the bulk powder such as angle of repose, bulk
density, tapped density, Carr’s index, Hausner’s ratio were determined and the results were
reported as shown in the table and these can be used for tablet manufacture. The pre-
compression parameters of formulations F1-F6 were evaluated to determine their flow and
compression characteristics. The angle of repose values (26-30°) indicated good flow
properties for all powder blends. Bulk density, tapped density, Carr's index (10.26-12.70%)),
and Hausner's ratio (1.11-1.15) were within acceptable limits, suggesting good compressibility
and flowability. Among all formulations, F6 showed the best flow properties with the lowest
angle of repose, Carr's index, and Hausner's ratio. The results indicate that all powder blends
possessed satisfactory micromeritic properties suitable for direct compression. Therefore, the
prepared formulations were considered appropriate for further tablet compression and post-

compression evaluation.

Formula Angle of Bulk Tapped Carr’s index Hausner’s
-tion repose (0) density density (%) ratio
code (gm/cm?) (gm/ cm?)

F1 28+0.45 0.68+0.02 | 0.60+0.02 11.76 +£0.35 1.13+0.02
F2 29+ 0.50 0.67+0.03 | 0.59+£0.02 11.94 £0.40 1.14+0.02
F3 30 +£0.55 0.63+0.02 | 0.55+0.03 12.70+£0.45 1.15+£0.02
F4 29 +0.48 0.65+0.02 | 0.57£0.02 12.31£0.38 1.14+0.02
F5 27+ 0.42 0.75+0.03 | 0.67£0.02 10.67 +0.30 1.12+0.01
F6 26+ 0.40 0.78+0.02 | 0.70+0.02 10.26+0.28 1.11 £0.01

Table 4: Pre compression parameters for the powder blend F1 and Fé6
POST COMPRESSION PARAMETERS:

The properties such as thickness, hardness, weight variation, in-vitro disintegration
time, in-vitro dissolution studies were determined and the results were reported as shown in
table 5. The prepared tablet formulations (F1-F6) were evaluated for postcompression
parameters, including thickness, hardness, weight variation, friability, disintegration time and
in-vitro drug release. The thickness of all formulations ranged from 3.0 + 0.08 to 3.3 + 0.10
mm, indicating uniform tablet dimensions. The hardness values varied between 5.0 £ 0.17 and
5.4 +0.15 kg/cm?, confirming adequate mechanical strength. The average tablet weight ranged
from 198 + 0.70 to 201 £ 0.75 mg, and all formulations complied with pharmacopoeial limits

for weight variation. Friability values were below 1% (0.45-0.70%), indicating good resistance
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to abrasion during handling. The in-vitro disintegration time ranged from 1.5 to 3.5 minutes,

with formulation F1 showing the fastest disintegration.
The dissolution studies demonstrated differences in drug release among the formulations.
Formulation F1 exhibited the highest drug release, achieving 98.90% within 15 minutes,
followed by F2 with 99.07% release in 25 minutes. Formulations F3, F4, F5, and F6 showed
comparatively slower release, reaching 95.25%, 99.26%, 91.24%, and 86.23%,
respectively, at 30 minutes. The rapid drug release observed with F1 may be attributed to
its shorter disintegration time and lower friability, which enhanced water penetration and
drug dissolution. Overall, all formulations met the required quality standards; however, F2
and F4 was identified as the optimized formulation due to its excellent post-compression
characteristics, rapid disintegration profile and 90% was drug released in 30 mins. F2
containing 6% gum tragacanth and F4 containing 3% guar gum exhibited drug release
within 30 minutes, indicating suitable release characteristics. F2 and F4 were compared
with marketed formulation, which showed similar dissolution profiles. Natural gums like
gum tragacanth and guar gum can be used for the preparation of clopidogrel bisulfate

immediate release formulations at 6% and 3% concentrations respectively.

Formulation | Thickness | Hardness Weight %PFriability Invitro
code (kg/cm?) (kg/cm?) variation disintegration
(mg) time
F1 3.0+ 0.08 54+£0.15 199 +£0.65 0.45+0.04 1.5+ 0.20
F2 3.2+ 0.07 5.0 £0.18 201+ 0.72 0.65 +£0.05 2.0+£0.12
F3 3.2+ 0.09 5.1£0.14 200 £0.68 0.60 +0.06 2.5+£0.10
F4 3.1£0.06 5.2+ 0.16 198+ 0.70 | 0.55=+0.05 2.5+£0.15
F5 3.3£0.10 5.0+0.17 201+ 0.75 0.70+ 0.06 3.0+ 0.18
Fé6 3.1£0.07 5.3+0.13 199+ 0.60 | 0.50+0.04 3.5+0.20

Table 5: Post compression parameters from F1 to F6

PAGE NO: 29




ALOCHANA JOURNAL (ISSN NO:2231-6329) VOLUME 15 ISSUE 7 2026

Dissolution curves for F1 to F3
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Figure 6: Dissolution curves for F1 to F3
Dissolution curves for F4 to F6
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Figure 7: Dissolution curves for F4 to Fé6
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Comparision between F1, F4 and
Marketed formulation
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Figure 8: Comparison between F1, F4 and marketed formulation

CONCLUSION:

In the present research work, immediate release tablets of Clopidogrel bisulfate were
successfully formulated using natural gums as excipients. The pre-compression blends of all
formulations were evaluated for flow properties such as angle of repose, bulk density, tapped
density, Carr’s index and Hausner’s ratio, and the results indicated satisfactory flow
characteristics. The compressed tablets were evaluated for physical parameters including
weight variation, hardness, thickness, friability and all the formulations complied with
pharmacopeial limits. /n-vitro disintegration and dissolution studies revealed that formulations
containing optimized concentrations of natural gums exhibited rapid disintegration and
immediate drug release. Among all the formulations, the optimized formulation showed
maximum drug release within a short period, confirming its suitability as an immediate release
tablet. Hence, the developed immediate release tablets of Clopidogrel bisulfate using natural

gums may improve bioavailability, patient compliance and therapeutic efficacy.
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