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Abstract

Fast dissolving tablets (FDTs) are an advanced drug delivery system designed to disintegrate or dissolve rapidly
in the mouth without the need for water. This innovative dosage form enhances patient compliance, especially
for those who have difficulty swallowing conventional tablets. FDTs offer numerous advantages, including
rapid onset of action, convenience, and improved bioavailability for certain drugs. This research provides
evaluation of fast dissolving tablet of Zidovudine, various types of preformulation parameters like melting point,
solubility study, compatibility study, DSC investigation and FTIR investigation of the drug as well as
precompression evaluations for the powder blend such as angle of repose, bulk density, tapped density,
compressibility index along with hausner's ratio. Post compression parameters has been also evaluated like
hardness, thickness, diameter, drug content, weight variation, friability, wetting time, disintegration, dissolution
of fast dissolving tablets.
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Introduction

Fast dissolving tablets (FDTs) are an innovative
pharmaceutical dosage form designed to
disintegrate and dissolve rapidly in the mouth
without the need for water, offering a convenient
and effective solution for patients with swallowing
difficulties, such as pediatric and geriatric
populations. [1] The rapid onset of action provided
by FDTs makes them suitable for conditions
requiring quick therapeutic effects. Formulation
techniques like direct compression, lyophilization,
molding, and spray drying are employed to create
these tablets, incorporating key excipients such as
superdisintegrants, binders, fillers, and flavoring
agents to ensure stability, palatability, and
effectiveness. [2,3]

Preformulation Studies

Metling point: Its melting point was established
using IP. A hermetic-sealed cylindrical capillary
tube contained a little quantity of medication. Next,
the tube was inserted into melting point apparatus.
The device was progressively heated, and the
moment at which the medicament began melting
and the complete medicinal product melted were
recorded. [4]

Yadav et al.

Solubility Study: We created saturated solutions of
the drug in 0.1N HCI, distilled water, and buffered
phosphate with pHof 4.5 and 6.8 to test its
solubility. To test the drug's solubility, 50
milligrams of medicine was placed to a glass
container with 5 ml of each solution and allowed to
dissolve at room temperature.

To dissolve the medication, the glass canisters were
placed in a waterbath shaker for 48 hours. Next, the
mixture was centrifuged at 1200 rpm for 30
minutes to collect the supernatant. Using methanol
as a blank solution, it was filtered and added to
measure UV absorbance at its highest wavelength.
The medicament's concentration was determined
using the usual equation of medicament into
methanol after UV absorbance measurement. [5]

Compatibility studies: A number of additives (as
presented within the table) were chosen for
compatibility investigations based on the results of
the literature investigation together with current
scientific understanding.

The medicinal product was incorporated with each
of the excipients in a vial made from glass
according to their respective ratios, including and
excluding the addition of 20% moisture.
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Additionally, reference vials containing just the
medication and the additive have been developed.
For a period of three weeks, the aforementioned
vials were monitored at elevated temperature of
50°C and inspected to identify any noticeable
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physical modification. There was a descriptive
analysis performed on both the initial and three-
week specimens that were maintained at 50°C. The
compatibility study details with drug and excipients

are listed in table 1.

Table 1: Compatibility study details with drug and excipients

Sample Name Sample Code Ratio
Without Moisture With Moisture
Zidovudine ZDV ZDV (m) -
Zidovudine + Lactose monohydrate ZDV -A ZDV- A(m) 1:10
Lactose monohydrate ZDV -P ZDV -P(m) -
Zidovudine + Avicel HEF102 ZDV -B ZDV -B(m) 1:10
Avicel HEF102 ZDV-B-P ZDV -B-P(m) -
Zidovudine + CombiLac® ZDV -C ZDV -C(m) 1:1
CombiLac® ZDV-C-P ZDV -C-P(m) -
Zidovudine + Sodium Starch Glycolate ZDV-D ZDV-D(m) 1:1
Sodium Starch Glycolate ZDV-D-P ZDV-D-P(m) -
Zidovudine + Crosscarmelose Sodium ZDV-E ZDV-E(m) 1:1
Crosscarmelose Sodium ZDV-E-P ZDV-E-P(m) -
Zidovudine + Magnesium Stearate ZDV-F ZDV-F(m) 1:1
Magnesium Stearate ZDV-F-P ZDV-F-P(m) -
Zidovudine + Talc ZDV-G ZDV-G(m) 1:1
Talc ZDV-G-P ZDV-G-P(m) -

DSC Investigation: Interaction experiments were
conducted using DSC, which is supposedly
extremely precise and specific. The researchers
observed any deviation or alteration regarding the
thermogram and interpreted the outcomes. We used
differential scanning calorimetry (DSC) to find the
drug's melting point or any potential interactions
with the other medications in the composition.

Two milligrams of the material has been carefully
inserted into pans made of aluminum and
subsequently measured. Employing the Shimadzu
company DSC-60 thermal analyzer, all specimens
were heated at an intensity of 20°C/min within a
temperature spanning from 50°C to 300°C. [6,7]

FT-IR investigation: There was a mixture of 10
mg medicaments and 10 mg additives. We used a
manual mortar to grind the mixes rather well. A
Perkin  Elmer Spectruml000 (Beaconsfields,
Bucks, UK) fitted containing a ATR diamond has
been employed to capture the Fourier transform
(FT-IR) spectrum.

A mixture containing 1-2 mg was sprayed on the
diamond after the preliminary spectrum had been
recorded. There were four scans captured for
individual sample, and the resolution of individual
scan was 4 cm !, The next step was to transfer the
mixes to a covered glass vessel and use a fully
saturating KoSOs solution to maintain a relative
humidity of approximately 96 percent. A third day
after storing the glass container in an oven set at 50
°C, a new FT-IR spectra was taken. [8]
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Precompression Evaluations for the Powder
Blend

a. Angle of Repose: The glass-funnel has been
fastened in place upon height of 5 to 10 centimeters
above the platform. Till the powder cone
developed, the loosened powdered sample was
gently moved down the funnel's sidewall. By taking
measurements of the powder cone's height and
heap's radius, we may measure the angle of repose.

H
9 =T -1 (—)
an R

Symbolize 8 = “Angle of Repose”, R = Heap
Radius, H = Cone Heights.

b. Bulk density: The bulk density has been
calculated through simply transferring a 20 gram
sample into graduated cylinder containing 50 ml of
capacity via a glass funnel. The samples' volume
was measured and documented. The bulk density
was computed as follows [9,10]

Bulk Density
Powder blend’s weight (gm)

~ Bulk volume of the Granule's (ml)

c. Tapped Density: Applying an Electrolab density
instrument, a graduated cylinder placed upon a
mechanized tapped apparatus was used to measure
the tapped density of the sample. With the use of a
funnel, a properly balanced powdered sample was
introduced into the cylinder. The samples are
frequently tapped 50 times until no additional
volume drop is seen or the percentage change is
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less than 2 percent after the original volume was
observed

Tapped Density
Mass of sample (gm)

- Tapped volume of the sample (ml)

d. Compressibility Index: Compressibility (carr’s)
Index recently develop into easy, quick, and
common ways to figure out the flow patterns of
powder samples. The bulk density as well as the
tapped density of samples was used in order to
calculate the Compressibility (Carr’s) Index. [11]

Carr's index
Tapped density ofsample — Bulk density of sample
= X

Tapped density of sample 100
e. Hausner’s ratio: Hausner Ratio recently
develop into easy, quick, and common ways to
figure out the flow patterns of powder samples. The
bulk density as well as the tapped density of
samples were used in order to calculate the Hausner
Ratio.

Tapped density of sample’s

H 's ratio =
ausner's ratio Bulk density of sample’s

Post-Compression Parameters for Evaluation

a. Hardness: Testing the force needed to breaking
a tablet across its surface yields information on the
tablet's hardness, which is a measure of its strength.
An acceptable hardness range for uncoated tablets
is between three and five kilograms per square
centimeter. A Monsanto hardness instrument has
been employed to measure the hardness of 10
tablets from each composition. [12,13]

b. Thickness: To measure thickness, randomly
select tablets from a batch, ensure they are intact,
calibrate the Vernier caliper, and gently place them
between the jaws. Carefully read the Vernier scale
and main scale to determine the tablet's thickness.
Record the measurement accurately, repeat the
process for each tablet, and analyze the data to
ensure they meet the specified thickness
requirements.

c. Diameter: To measure diameter, randomly
select tablets from a batch, ensure they are intact,
calibrate the Vernier caliper, and gently place them
between the jaws. Carefully read the Vernier scale
and main scale to determine the tablet's diameter.
Record the measurement accurately, repeat the
process for each tablet, and analyze the data to
ensure they meet the specified thickness
requirements calliper.

d. Drug content: The process begins with
weighing and powdering 5 tablets from per batches.
Then, 10 milligrams of the powdered form is mixed
with 10 milliliters of distill water until the level
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reaches 100 milliliters. Distil water is incorporated
into 10 milliliters of the solution to bring the total
amount to 100 milliliters. A UV spectrophotometer
set at 271 nm measures the solution's absorption.
[14]

e. Weight variation test: The total weight of
twenty tablets has been determined separately and
together utilizing a digital weighing scale. The
average mass of a single tablet is calculated based
on the combined mass.

f. Friability: The tablet's mass inside the vessel
decreases when particulates are removed from the
outermost layer, a phenomenon known as friability.
To determine the tablet's resistance to abrasion
during transportation, transferring, and packing, a
friability testing is performed. The Roche
Friabilator is used for evaluating the tablet’s
friability. For the purpose of determining tablet
friability, twenty tablets from every manufacturing
are employed. Before being put in the roche
friabilator, the tablets were weighed. That revolves
for four minutes at a speed of twenty-five
revolutions per minute. After being powdered, the
tablets are checked for weight once more. Once
again, the equation is applied to determine the
percentage of the weight reduction.

Initial weight — Final weight

0 Eriahility —
% Friability Initial weight

x 100

g. Wetting time and Water absorption ratio: A
section of tissue paper has been rolled repeatedly &
positioned into a very small Petri dish containing
an inside measurement of 5 cm. The paper is then
immersed in 6 ml of water to determine the
duration of wetting as well as water absorption
ratio. A portion of the amaranth red dye gets
dissolved into the water. After placing a tablet upon
the surface of paper, the period it takes for it to get
completely wet is then recorded. This is followed
by weighing the wettened tablet. The equation is
used to calculate the water's absorption ratio 'R'.
[15]

W W
R=—2_""P+100
Wy

Where,
W. = Tablet weight after absorbing water.
Wy = Tablet weight before after absorbing water.

f. Disintegration test: The USP disintegrating
device is utilized in conjunction with distill water at
a temperature of 27+0.5°C to conduct the
disintegration experiment. We recorded the time it
took for 6 tablets to completely dissolve and then
we took an average. [16]
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g. Dissolution Studies: We utilize USP type 2
(Paddle) at 50 revolutions per minute to determine
the releasing rate of the Zidovudine tablets that
have been produced. As a dissolving medium, we
use 900 millilitres of distill water. The dissolving
medium is taken out of 10 ml of the test material
and restored with 10 ml of dissolving medium.
Around 2,5,10,15,20, and 30 minutes, the samples
are taken out and checked out with a UV-
Spectrophotometer. Findings about the rate of
dissolution are documented. [17]
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Results and Discussion

Melting Point: A tiny amount of medicament was
introduced within a hermetic-sealed cylindrical
capillary tube. Inserting the tube into the melting
point equipment and Melting point of the drug was
observed 119°C-123°C

Solubility Studies: By creating saturated solutions
containing the medicament, we investigated the
solubility in several common solvents which is
specified below in table 2.

Table 2: Solubility of drug in different media

Solvent Solubility (mg/ml)
Water 28.9

0.IN HCI 27.36

Acetate buffer pH 4.5 21.36

Phosphate buffer pH 6.8 20.1

Compatibility studies: It was physically seen and the differential scanning calorimetry (DSC) technique was
employed to investigate both the accelerated and controlled samples. Tables 3—6 display the results.

Table 3: Physical descriptions at initial without moisture

S. No. | Excipient Initial observation(without moisture)

Wetting/Flow/Sticking Odour Colour
1 Lactose Monohydrate No wetting, good flow Odorless | White
2 Avicel HEF 102 No wetting, good flow Odorless | Slightly off White
3 Combilac No wetting, good flow Odorless | Slightly off White
4 Sodium Starch Glycolate No wetting, poor flow, sticky Odorless | White
5 Croscarmellose Sodium Poor flow, sticks to vial walls QOdorless | Off White
6 Magnesium Stearate Poor flow Odorless | White
7 Talc No wetting, passable flow, sticky Odorless | Slightly off white

Table 4: Physical descriptions without moisture after 50° C+2° C (3 Weeks)

Initial (2-8°C) 50° C+2° C (3 weeks)
Ingredients Ref. | 1 Week | 2" Week | 3" Week | 1% Week | 2" Week | 3" Week
Lactose Monohydrate # # # # # # #
Avicel HEF 102 # # # # # # #
Combilac # # # # # # #
Sodium Starch Glycolate # # # # # # #
Croscarmellose Sodium # # # # # + ++
Magnesium Stearate # # # # # # #
Talc # # # # # # #

# (Same as initial), + (Slightly wetting or granule formation), ++ (wetting or Lump formation).

Table 5: Physical description of Zidovudine-excipient at initial with moisture

S. No. Excipient Initial observation (with moisture)

Wetting/Flow/Sticking Odour Colour
L. Lactose Monohydrate No wetting, good flow Odorless | White
2. Avicel HEF 102 No wetting, good flow Odorless | Slightly off White
3. Combilac Slight wetting, good flow Odorless | White off White
4. Sodium Starch Glycolate | Poor wetting, poor flow, sticky Odorless | White
5. Croscarmellose Sodium Poor flow, sticks to vial walls Odorless | Off White
6. Magnesium Stearate Slightly wet, poor flow Odorless | White
7. Talc Slightly wet, passable flow, sticky | Odorless | Slightly off white
Yadav et al. International Journal of Current Pharmaceutical Review and Research
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Table 6: Physical description of Zidovudine -Excipient at initial with moisture

Initial (2-8°C) 50° C+2° C(3weeks)

Ingredients Ref. | 15 Week | 2" Week | 3" Week | 1% Week | 2" Week | 3" Week
Lactose # # # # # # #

Avicel HEF 102 # # # # # # #
Combilac # # # # # # #

Sodium Starch Glycolate # # # # # # #
Croscarmellose Sodium # # # # + + ++
Magnesium Stearate # # # # # # #

Talc # # # # # # —

# (Same as initial), + (Slightly wetting or granule formation), ++ (wetting or Lump formation)

DSC of Zidovudine -Excipient

DSC Thermal Analysis Result
mW
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Figure 1: DSC of (a) ZDV (b)Lactose, (c)ZDV and lactose

DSC Thermal Analysis Result
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Figure 2: DSC of (a) ZDV, (b)Avicel HEF 102, (¢) ZDVand Avicel HEF 102
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DSC Thermal Analysis Result
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Figure 3: DSC of (a) ZDV, (b)Combilac, (¢)ZDV and Combilac

DSC Thermal Analysis Result
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Figure 4: DSC of (a) ZDV, (b)SSG, (c) ZDV and SSG

DSC Thermal Analysis Result
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Figure: 5 DSC of (a) ZDV, (b)CCS, (¢) ZDV and CCS
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DSC Thermal Analysis Result
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Figure 6: DSC of (a) ZDV, (b)Magnesium Stearate, (c)ZDV and magnesium stearate

DSC Thermal Analysis Result
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Figure: 7 DSC of (a) ZDV, (b)-Talc (c) ZDV and Talc

A DSC analysis was conducted. Figure 3-7 shows the differential scanning calorimetry (DSC) of zidovudine
and its physical mixture with excipients. The study demonstrated no discernible alteration or interaction among
the medicament and excipients of the combination, as the differential scanning calorimetry (DSC) graphs of the
physical mixtures as well as the unadulterated drug Zidovudine showed no significant changes.

FTIR of Zidovudine-Excipient

Yadav et al. International Journal of Current Pharmaceutical Review and Research
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Figure 9: FTIR Spectra of Zidovudine+CombiLac®
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Figure 11: FTIR spectra of Zidovudine+Sodium Starch Glycolate
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Figure: 12 FTIR spectra of Zidovudine+Croscarmelose Sodium

Figure 8-12 shows the results of the infrared
spectroscopy analysis of zidovudine and its
excipients. The results showed that at 1512.02 cm™,
1055.39 cm!, 948.73 cm’!, 2977.85 cm’!, and
3561.84 c¢m!, correspondingly, the corresponding
characteristic peaks have been observed for N=N
stretch, C-N stretch aromatic amines, C=0 stretch
carbonyls, O-H stretch, H-bonded alcohols, and
phenols. Comparing the absorption peaks to those

of the medication itself and the stated values, they
were quite close.

The results of the FTIR analysis show that the
medicine and the excipients were well-matched,
eliminating out the possibility of an interaction
between them.

Precompression Evaluations for the Powder
Blend

Table 7: Precompression parameters of ACF batch

Code Tapped Density Bulk Density Hausner Ratio | Carr’s Angle of
(gm/cm?) (gm/cm?) Index (%) Repose (0)

ACF1 0.398+0.001 0.418+0.002 1.050+0.001 5.025+0.002 18.801°+0.085°
ACF2 0.422+0.002 0.456+0.003 1.080+0.002 8.056+0.001 19.705°+£0.075°
ACF3 0.421+0.001 0.445+0.002 1.057+0.002 5.700+0.003 18.660°+0.095°
ACF4 0.416+0.003 0.440+0.001 1.058+0.002 5.769+0.005 18.641°+0.092°
ACF5 0.391+0.003 0.418+0.004 1.069+0.005 6.905+0.001 19.051°+0.091°
ACF6 0.398+0.005 0.420+0.002 1.055+0.002 5.527+0.005 18.992°+0.095°
ACF7 0.423+0.001 0.448+0.005 1.059+0.002 5.910+0.001 18.900°+£0.089°
ACF8 0.448+0.001 0.472+0.002 1.053+0.002 5.537+0.001 18.813°+0.153°
ACF9 0.410+0.001 0.440+0.001 1.073+0.001 7.317+£0.002 19.351°+0.008°
Results of the formulations' flowability were every single formulation may be directly

revealed by angle of repose testing. Excellent
patterns of flow were shown by each of the
compositions. To indirectly forecast the flow
properties of precompressed powder mixes, the
compressibility index as well as the Hausner ratio
is often used. We were satisfied with the flow
qualities of all the formulas. The results of the
preformulation phase investigation showed that

Yadav et al.

compressed according to the protocol. Results are
tabulated in table: 7.

Post-Compression Parameters for Evaluation

The quality of the compressed tablets was assessed
using a number of criteria that ensured that the final
product satisfies all standards for fast-dissolving
tablets

International Journal of Current Pharmaceutical Review and Research
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Table 8 (A): Post Compression Evaluations of Fast Dissolving Tablets of Zidovudine

Formulation code Hardness (kg/cm? Thickness (mm) | Diameter (mm) | Drug Content (%)
ACF1 4.34£0.05 4.01+0.03 10.07+0.05 96.21
ACF2 4.6%0.05 4.02+0.03 10.01+0.05 97.86
ACF3 4.5+0.05 4.03+0.03 10.02+0.05 93.98
ACF4 4.440.05 4.024+0.04 10.01+0.05 96.21
ACF5 4.440.05 4.024+0.04 10.04+0.05 96.45
ACF6 4.240.05 4.01+0.03 10.02+0.05 96.21
ACF7 4.440.05 4.01£0.02 10.01+0.05 96.69
ACF8 4.6%0.05 4.02+0.03 10.02+0.05 95.74
ACF9 4.5+0.05 4.03+0.03 10.01+0.05 96.45
Table 8 (B): Post Compression Evaluations of Fast Dissolving Tablets of Zidovudine
Formulation | Weight Friability | Wetting Time | Water  Absorption | Disintegration
code variation(mg) (%) (sec) ratio (%) Time (sec)
ACF1 650.1+ 2.04 0.56 36 58.5 148
ACF2 640.47+ 1.27 0.53 151 63.33 119
ACF3 643.04+ 1.84 0.71 70 65.25 91
ACF4 646.50+ 9.50 0.54 74 67.5 96
ACF5 640.26+2.12 0.52 88 72.06 72
ACF6 655.06+ 5.06 0.52 57 81.06 51
ACF7 643.82+ 3.78 0.66 100 96.75 65
ACF8 642.70+ 3.64 0.65 74 101.25 48
ACF9 651.63+2.49 0.66 30 108.01 33

A concave, white tablet with a shiny surface was a compressed tablet. A minor but constant variance in weight
was observed across all of the formulations. A good indicator that it satisfies all the standards is if the dose is
uniform everywhere. The findings demonstrated that none of the formulations had friability levels over 1%,
suggesting that the tablets would not likely be eroded while being transported. The results are shown in table

8(A) & 8(B).
Table 9: Dissolution Release Data of ACF Batch formulations

Time ACF1 ACF2 ACF3 ACF4 ACF5 ACF6 ACF7 ACF8 ACF9
2 29.3 324 37.55 38.23 38.98 40.21 39.59 40.55 43.74

5 32.8 43.6 48.9 49.01 51.85 50.65 52.68 52.8 56.95

10 39.9 54.6 53.88 57.62 60.56 62.85 62.68 67.8 62.68

15 51.8 66.2 67.9 62.49 67.25 71.94 72.36 75.9 71.38

20 65.7 73.6 72.7 71.85 77.45 81.79 79.85 83.65 88.87

30 77.79 80.56 82.72 81.72 87.56 92.72 83.56 92.41 99.36

The data of dissolution release are presented in
table no 9.

Conclusion

Fast dissolving tablet of Zidovudine was
formulated and various parameters were evaluated.
There was no discernible alteration or interaction
between the drug and the excipients of the
combination, as the differential scanning
calorimetry (DSC) curves of the physical mixture
and the pure drug Zidovudine showed no
significant changes. The results of the FTIR
analysis show that the medicine and the excipients
were well-matched, ruling out the possibility of an
interaction between the two. Results of the
formulations' flowability were revealed by the
angle of repose testing. Exceptional flow
characteristics were shown by each of the
compositions. To indirectly forecast the flow
properties of precompressed powder mixes, the
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compressibility index and the Hausner ratio are
often used. We were pleased with the flow qualities
of all the formulas. After compression, the tablets
were tested using a variety of quality indicators to
guarantee they were up to pace with the standards
set for fast-solving tablets. A concave, white tablet
with a shiny surface was a compressed tablet. It
shows that there was a modest but constant
variance in weight across all of the formulas. A
good indicator that it satisfies all the standards is if
the dose is uniform everywhere. The findings
demonstrated that none of the formulations had
friability levels over 1%, All of the medication's in
vitro release patterns corroborate the drug release
mechanism.
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