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ABSTRACT

Fast dissolving tablets (FDTs) have emerged as one of the most popular and widely accepted dosage forms, especially for
pediatric and geriatric patients due to their ease of administration without the need for water. Zidovudine, a potent
antiretroviral drug used in the treatment of HIV/AIDS, suffers from first-pass metabolism and a short half-life, necessitating
frequent dosing. This study aims to formulate and evaluate fast dissolving tablets of Zidovudine to enhance patient
compliance and ensure rapid onset of action. Superdisintegrants such as sodium starch glycolate has been used in different
concentrations by the direct compression method. The formulated tablets were evaluated for physical characteristics
including hardness, friability, thickness, weight variation, wetting time, water absorption ratio, drug content, disintegration
time, and in vitro drug release. The optimized formulation showed excellent disintegration properties and drug release,
making it a suitable candidate for clinical use.
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INTRODUCTION

Fast dissolving drug delivery systems (FDDDS) are gaining
popularity due to their ability to disintegrate or dissolve in
the oral cavity within seconds without the need for water.
These systems are particularly beneficial for patients who
have difficulty swallowing conventional tablets or capsules,
such as children, elderly, or mentally challenged
individuals'. Zidovudine is a nucleoside reverse
transcriptase inhibitor (NRTI) that is widely used in the
management of Human Immunodeficiency Virus (HIV)
infection. However, due to its short biological half-life and
first-pass metabolism, frequent dosing is required which
can lead to poor patient compliance.>

To address these issues, formulating Zidovudine into a fast
dissolving tablet offers the potential to improve onset of
action, bioavailability, and patient adherence. The use of
superdisintegrants in the formulation plays a vital role in
enhancing the disintegration time and overall performance
of the tablet *. Common superdisintegrants like sodium
starch glycolate (SSG) and croscarmellose sodium (CCS)
have been proven effective in this regard. The present study
is designed to formulate FDTs of Zidovudine by direct
compression method using different superdisintegrants and
evaluate their physicochemical parameters and in vitro drug
release profile. The main objective is to identify an
optimized formulation that ensures rapid disintegration and
maximum drug release in a short time.>*

MATERIALS AND METHOD
Preparation of Fast Dissolving Tablets

Fast Dissolving Tablets were prepared using the direct
compression method. All ingredients were weighed and
mixed sequentially, then passed through sieve #100. The
sieved materials were blended with Zidovudine for 15
minutes in a polybag to ensure uniform mixing. Lubricants
such as talc and magnesium stearate were added at the final
stage and mixed for an additional 5 minutes. The resulting
powder blend was then compressed into tablets weighing
650 mg using a single-punch tablet compression machine.
Table 1 contains all the ingredients along with there
quantity used in the formulation of FDTs of Ziduvudine.
Hardness

The hardness of tablets indicates their mechanical strength
and reflects the force required to break them. It is measured
in kilograms (kg), and a hardness range of 3—5 kg/cm? is
considered satisfactory for uncoated tablets. The hardness
of ten tablets from each formulation was determined using
a Monsanto hardness tester.’

Thickness

The thickness of the tablets was measured using a Vernier
caliper to ensure uniformity among formulations.
Diameter

The diameter of the tablets was also determined using a
Vernier caliper to verify consistency in size.®’

Drug Content

Five tablets from each batch were weighed and powdered.
A quantity of powder equivalent to 10 mg of Zidovudine
was taken and diluted with 10 mL of distilled water. The
volume was then made up to 100 mL using distilled water.
From this stock solution, 10 mL was further diluted to 100
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Table 1: Formulation of FDTs containing Ziduvudine

Ingredients CSF1 CSF2 CSF3 CSF4 CSF5 CSF6 CSF7 CSF8 CSF9
(mg per tablet)

Drug (ziduvudine) 300 300 300 300 300 300 300 300 300
CombiLac® 200 200 200 250 250 250 300 300 300
SSG 15 30 45 15 30 45 15 30 45
Sodium saccharin 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Mint flavor 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Talc 1 1 1 1 1 1 1 1 1
Magnesium stearate 2 2 2 2 2 2 2 2 2
Camphor 4 4 4 4 4 4 4 4 4
Vanillin 4 4 4 4 4 4 4 4 4
Lactose qgs qgs gs qgs qgs gs gs gs gs
Total Weight 650 650 650 650 650 650 650 650 650
Table 2(A): Post Compression Evaluations of Fast Dissolving Tablets of Zidovudine

Formulation code Hardness (kg/cm® Thickness (mm) Diameter (mm) Drug Content (%)
CSF1 4.2+0.05 4.01+003 10.07+0.05 95.74

CSF2 4.4+0.05 4.01£0.02 10.01£0.05 96.21

CSF3 4.3+0.05 4.01£0.03 10.02+0.05 96.69

CSF4 4.6+0.05 4.0240.03 10.0140.05 96.21

CSF5 4.5+0.05 4.03£0.03 10.04+0.05 97.16

CSF6 4.4+0.05 4.02+0.04 10.02+0.05 95.98

CSF7 4.3+0.05 4.03£0.05 10.01+0.05 97.21

CSF8 4.8+0.05 4,02+0.02 10.02+0.05 97.45

CSF9 4.4+0.05 4.03£0.01 10.01+0.05 97.21

Table 2(B): Post Compression Evaluations of Fast Dissolving Tablets of Zidovudine

Formulation code Weight variation  Friability Wetting Time =~ Water Absorption ratio Disintegration Time
(mg) (%) (sec) (%) (sec)

CSF1 662.1+3.04 0.51 115 75.22 130
CSF2 644.47+ 4.27 0.72 112 83.21 110
CSF3 665.04-+£2.84 0.55 103 99.65 92
CSF4 648.5+ 8.5 0.56 99 108.28 90
CSF5 644.26+4.12 0.53 101 108.65 75
CSFo6 655.06+ 5.06 0.71 92 112.48 56
CSF7 644.82+ 1.78 0.54 85 110.89 63
CSF8 651.7+£4.64 0.52 75 119.87 48
CSF9 650.63+ 4.49 0.52 62 125.99 32

mL. The absorbance of the final solution was measured
using a UV spectrophotometer at 271 nm to determine the
drug content.
Weight Variation Test
Twenty tablets were selected at random and weighed
individually and collectively using a digital weighing
balance. The average weight of a single tablet was
calculated from the total collective weight. The weight
variation was evaluated according to pharmacopeial
standards to ensure uniformity.'®!!
Friability
Friability is a measure of the tablet's resistance to abrasion
or mechanical shock during handling, packaging, and
transport. The test was performed using a Roche friabilator.
Twenty tablets from each formulation were weighed and
placed in the friabilator, which was operated at 25 rpm for
4 minutes. After rotation, the tablets were removed, dusted,
and reweighed. The percentage weight loss was calculated
using the formula:'>!3

o Initial weight — Final weight
Friability (%)

100
Initial weight x

Wetting Time and Water Absorption Ratio
To determine wetting time and water absorption ratio, a
piece of tissue paper was folded twice and placed in a Petri
dish with an internal diameter of 5 cm, containing 6 mL of
water. A small quantity of amaranth red dye was added to
the water to aid visual observation. A tablet was carefully
placed on the tissue paper, and the time required for the dye
solution to completely wet the upper surface of the tablet
was recorded as the wetting time.'*
After complete wetting, the tablet was removed and
weighed immediately. The water absorption ratio (R) was
calculated using the following formula:

~ T wp
Where,

W, =Weight of the tablet after water absorption.

Wy, = Weight of the tablet before after absorption.
Disintegration Test

The disintegration time of the tablets was evaluated using a
USP disintegration apparatus filled with distilled water
maintained at 27 & 0.5 °C. Six tablets from each formulation
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Table 3: Dissolution Release Data of CSF Batch formulations

Time CSF1 CSF2 CSF3 CSF4 CSF5 CSF6 CSF7 CSF8 CSF9
2 35.2 42.5 44.5 43.9 48.2 52.8 49.5 50.55 53.7
5 50.4 56.8 59.9 52.7 55.8 64.8 57.7 56.8 63.5
10 62.8 63.5 65.8 58.6 66.4 79.4 61.8 67.8 72.6
15 71.2 74.6 79.9 72.4 79.9 83.4 71.5 76.9 81.3
20 79.8 82.7 81.7 77.481 87.9 86.7 80.9 84.6 89.8
30 88.93 89.95 93.4 88.52 90.02 93.96 92.04 94.01 98.42

were placed individually in the tubes of the apparatus, and
the time required for complete disintegration of each tablet
was recorded. The average disintegration time of the six
tablets was calculated and reported.!>!®

Dissolution Studies

The in vitro drug release of the formulated Zidovudine fast
dissolving tablets was assessed using a USP Type II
(paddle) dissolution apparatus operated at 50 rpm. The
dissolution medium consisted of 900 mL of distilled water,
maintained at 37 = 0.5 °C.!7 At specified time intervals (2,
5, 10, 15, 20, and 30 minutes), 10 mL of the dissolution
sample was withdrawn and immediately replaced with an
equal volume of fresh dissolution medium to maintain sink
conditions. The collected samples were filtered, and the
drug concentration was determined using a UV
spectrophotometer at the appropriate wavelength. The
cumulative percentage of drug release was calculated and
recorded for each time point.'®!°

RESULTS AND DISCUSSION

The post-compression evaluation of the formulated fast
dissolving tablets of Zidovudine demonstrated in table 2
(A) have satisfactory physical and quality attributes across
all nine formulations (CSF1-CSF9). The hardness of the
tablets ranged from 4.2+0.05 to 4.8+£0.05 kg/cm?

indicating adequate mechanical strength to withstand
handling and packaging stress. The thickness of the tablets
remained fairly uniform across formulations, ranging from
4.01 £0.02 mm to 4.03 +£0.05 mm, reflecting consistency
in the compression process. Similarly, the diameter of the
tablets varied minimally, between 10.01 £0.05 mm and
10.07 + 0.05 mm, which suggests good control over tablet
dimensions during manufacturing. Drug content analysis
revealed that all formulations fell within the acceptable
range of 95%-105%, with values ranging from 95.74%
(CSF1) to 97.45% (CSF8), indicating uniform distribution
of the active pharmaceutical ingredient. Among all
formulations, CSF8 exhibited the highest hardness and drug
content, suggesting it may have superior structural and
content uniformity. Overall, the post-compression
evaluation confirmed that all batches met the necessary
pharmacopeial standards for tablet hardness, thickness,
diameter, and drug content.

The post-compression evaluation also assessed key
functional characteristics such as weight variation,
friability, wetting time, water absorption ratio, and
disintegration time for all formulations (CSF1-CSF9)
shown in table 2 (B). The tablets exhibited acceptable
weight variation, with values ranging from 644.26 +4.12
mg (CSF5) to 665.04 £2.84 mg (CSF3), remaining within
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Figure 1: Cumulative % drug release of all the formulations (CSF1 - CSF9)
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pharmacopeial limits, indicating good control over the
formulation process. Friability values ranged between
0.51% and 0.72%, with all formulations meeting the
acceptable threshold of less than 1%, reflecting sufficient
mechanical strength. Wetting time—a crucial parameter for
fast dissolving tablets—showed a decreasing trend from
CSF1 (115 seconds) to CSF9 (62 seconds), indicating
improved wettability in later formulations.
Correspondingly, the water absorption ratio increased from
75.22% in CSF1 to 125.99% in CSF9, which is consistent
with the observed reduction in wetting time. Disintegration
time, a critical indicator of the tablet's rapid action, was
significantly reduced from 130 seconds (CSF1l) to 32
seconds (CSF9), suggesting optimized formulation
strategies such as improved disintegrant efficiency. Among
all, CSF9 demonstrated the most desirable characteristics,
including the shortest disintegration time, highest water
absorption, and fastest wetting, making it the most
promising formulation for rapid drug release.

The data presents time-based measurements of nine
cerebrospinal fluid (CSF) parameters—Ilabeled CSF1
through CSF9—recorded at six different time points: 2, 5,
10, 15, 20, and 30 minutes as shown in table 3. A consistent
upward trend is observed across all CSF parameters over
time, indicating a progressive increase in their respective
values. At the initial time point (2 minutes), the values range
from 35.2 (CSF1) to 53.7 (CSF9), with CSF6 already
showing relatively higher activity (52.8). By 5 minutes, a
noticeable increase is evident across all parameters, with
CSF6 and CSF9 continuing to lead in value. At the 10-
minute mark, all CSF readings have risen significantly, with
CSF6 reaching 79.4, making it the highest among the nine.
This trend of steady increase continues through 15 and 20
minutes. Notably, by 20 minutes, CSF9 peaks at 89.8, while
other parameters also approach or exceed the 80 mark. By
the final time point (30 minutes), nearly all CSFs show
values in the 88-98 range, with CSF9 reaching the
maximum observed value of 98.42. Results are displayed in
figure 1 and CSF4 shows slightly less pronounced increases
compared to others but still follows the general upward
pattern.

CONCLUSION

All nine Zidovudine fast-dissolving tablet formulations
(CSF1-CSF9) met pharmacopeial standards for physical
and functional attributes, including hardness, thickness,
diameter, drug content, friability, wetting time, water
absorption, and disintegration. Among them, CSF9
emerged as the best formulation, exhibiting the shortest
disintegration time (32 sec), fastest wetting (62 sec), highest
water absorption (125.99%), and maximum drug release
(98.42% at 30 minutes). These results confirm CSF9 as the
most effective and optimized formulation for rapid oral
drug delivery.
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