Mandal et al. Journal of Drug Delivery & Therapeutics. 2024; 14(12):108-116

Available online on 15.12.2024 at http://jddtonline.info

Journal of Drug Delivery and Therapeutics

Open Access to Pharmaceutical and Medical Research

Copyright © 2024 The Author(s): This is an open-access article distributed under the terms of the CC BY-NC 4.0 which
permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original

'.) Check for updates

author and source are credited
m

Formulation, Development and Evaluation of Perampanel Oral Dispersible
Tablets Utilizing Screening of Additives
Kalidas Mandal*, Dr Rakesh Kumar Jat 2

1 Research Scholar, Institute of Pharmacy, S.J.].T. University, Chudela, Jhunjhunu, Rajisthan, India

Open Access Full Text Article Research Article

2 Professor & Principal, Institute of Pharmacy, S.J.J.T. University, Chudela, Jhunjhunu, Rajisthan, India

Article Info: Abstract

Eﬁﬁ@ Article History:
it
i h

The mouth dissolving tablets are prepared and formulated utilizing different additives like
plasticizers, polymers and other bulk forming agents. There are many different batches are
manufactured and tested for their evaluation parameters like disintegration test, dissolution test,
content uniformity test and weight variation tests. The many bateches are tested and one of the
optimized batch is selected for pharmacological action and marketing purpose. The analytical
method was developed as according to calibration curve.

Received 20 Sep 2024

Reviewed 26 Oct 2024
Accepted 24 Nov 2024
Published 15 Dec 2024

o

Cite this article as:

Oral dispersible tablets of perampenal have been prepared and formulated utilizing xanthen gum
and super disintigrant sodium crosscarmilose and sodium starach glycolate with crospovidone
with multi-stationary punching machine. The phosphate buffer is also utilized for mainting buffer
Tablets Utilizing Screening of Additives, Journal pH of the intestine. The natural polymers are preffered as compared to synthetic polymers. The
of Drug Delivery and Therapeutics. 2024; different batches of tablets have been prepared and evaluated with official dissolution time,
14(12):108-116 poy: disintegration time, weight variation and content of uniformity tests and unofficial firability
http://dx.doi.org/10.22270/jddt.v14i12.6871 testing with Roche friabilator and hardness or tensile strength of the the prepared tablets with
Pfizer hardeness tester.
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1. INTRODUCTION

Oral route of medicine administration is known from
the long time of history for its lot of advantage
compared to others. Oral route is best for tablet,
capsule, syrup, solution, pellets and powders. The
patient can take orally that are solid unit dosage or
liquid dosage form and convient to administer through
mouth. There is no pain and ealy engulf with water and
other liquid but bitter tablets are some difficult to
administer. The content directly goes to stomach and
dissolved directly to stomach or intestine. The fast
dissolving tablets are most profitable because of fast
dissolution and immediately absorb from the small
intestine and reaches to the site of action through
systematic circulation. These is convenient and easy to
transport and handle. Tablets are the most significant
unit dosage form for oral route of administration.
Capsules are also important for oral route of
administrations. The tablets and capsules can be
manufactured in large numbers with big batches size in
pharmaceutical industries. The packing ot these tablets
are easy and convenient for transport from one place to
another place without any breakage or minimum
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breakage and loss. These solid dosage formulations are
cheap as compared to other dosage forms. the sugar
coated tablets can be manufactured for childrens as
candy like domperidonel.

These tablets are kept under the beneth of the toung or
side the chicks and have super disintegrant to dissolve
fastly like crosscarmilose, starch glycolate and other
super disintegrants. The tablets are effective in case of
emergency or quick action like in angina pectoris the
nitroglycerin tablets are kept under the beneth of the
toung and dissolved in within second and give fast relief
to the patients. These tablets are effective for avoiding
first pass metabolism of medicaments like propranolol
and nitroglycerine “A solid dosage form containing
medicinal substances or active ingredients which
disintegrates rapidly within a few seconds when placed
up on tongue?.

2. MATERIALS AND METHODS
2.1 Materials

Perampanel was procure as a gift sample from the Sun
Pharmaceuticals Pvt Ltd, Gangtok and xanthen gum was
purchased from the Himedia Laboratories Pvt. Ltd,
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Mumbai. Crosscarmilose and crosspovidone was
purchased from SRL chemicals Pvt. Ltd, Mumbai, S.D.
Fine Chemical Ltd, Mumbai respectively. Sodium starch
glycolate was purchased from Sigma Aldrich, Mumbai
respectively3.

2.2 Formulation development

There are total nine formulation have been prepared
from F1 to F9. The oral dispersible tablets are prepared
by utilizing super disintegrant sodium starch glycolate
in three bates F4 to F6 and sodium crosscarmillose in
three batches F7 to F9 and crospovidone with F1 to F3
formulations of perampanel. Microcrystalline cellulose
is utilized as diluents or bulk forming agent. Talk is used
as glidant in the formulation and magnesium stearate is
utilized as lubricant in the pharmaceutical preparation
of perampanel as anti-epileptic medicament formuation.
The seweetening agent is mannitols in the formulation.
This function, directly compressing technique alongwith
addition of super disintegrants had been accepted to
preparation developing of Oral Dispersing tableting of
Perampanel. Dosing of 20 milligram identified to
current research. Aspartame is artificial sweetner that is
made of amino acid aspartic acid and other ingredients.
The allow ingredients are mixed properly and coarse
powder is ready for preparation of tablet with direct
compression method*.

Development of the formulation in the present study
was mainly based on the type and concentration of
superdisintegrants and the properties of the drug. The
formulation design of Oral Dispersible tablets of
Perampanel is shown5.

The main aim of the tablet manufacturing is that
patients of epilepsy are psychostimulant and aggressive
so these persons are unable to take medicine easily so
oral dispersable tablets are very easy for administration
purpose. The mouth dissolving tablets are easily
dissolved in the mouth so super disintegrants are
utilized for formulation of pharmaceutical oral
dispersable tablet. This first super disintegration is
crospovidone, second superdisintegrant is sodium
starch glycolate (SSG) and third disintegrant is sodium
crosscarmilose (SCC) that are used for different batches
for comparison®.

For direct compression micro-crystalline cellulose
(avicel) is added for better compression and for
increasing the flow of powder from hopper to plateform
and to the die the talc glidant is utilized in the
formulation. The dispersible oral tablets should be
sweet in taste otherwise patient will not tolerate bitter
taste for this purpose mannitol sweeterner is mixed in
the powder for tablet formulation. The other sweetner
is aspartame that is more sweetner then dextrose.
Magnesium stearate is used as lubricant for
smoothening of die and punches of the tablets during
compression sothat there is no adherence of powder to
the punches and die of tablet machine?.

2.3Manufacture of Perampanel Oral Dispersible
tablets
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Nine different formulations of Perampanel Oral
Dispersible tablet F-1 to F-9 had been formulated along
with utilizing these constituents as given above into
table. Perampanel had been utilized along with SSG,
Cross Povidone and Cross Carmillose Sodium to prepare
these Oral Dispersible tablet dosage form. Total these
constituents had been screened within sieve no sixty
meshes, weighing along with mixing is done in
geometric sequence. After then glidant along with
lubricant (sieve no two hundred meshing) had been
missed along with agitation to next five minutes. This
mixture oreceived had been direct pressed utilizing
eight milimiter simple spherical punching into tableting
of one hundred fifty milligram. the prepared batches are
tested for quality parameters®.

3. RESULTS AND DISCUSSION
3.1 Evaluation of Perampanel tablets.

Evaluation of compressed tablet is very essential step
for the packaging of prepared tablets. There are two
types of evaluation parameters in which pre
compression and post compression parameters.
Precompression parameters are applied on bulk
powder ready for compression. In this bulk density and
tapped density, hausner’ratio, angle of repose,
compressiblility index, Car’s index®

In post compression parameter are thickness, hardness
and frability testings as per non official pharmacopoeial
test. Hardness of tablet is determined by measuring
tensile strength of tablet utilizing Monsanto, Pfizer and
Erwika hardness testers.

Roche friabilator is used to determine friability of tablet
by revolve the tablets in Roche friabilator. The official
tests in Pharmacopoea’s are weight uniformity of
contents, weight variation of tablets, disintegration time
and dissolution time specified in the monograph. The
uniformity of weight is determined by assay procedure
mentioned in tablet monograph and the specifications
are also mentioned in monograph as sample passes
within the limits of the specification and fails if not
follow the specifications mentioned in the Indian
Pharmacopoeial®.

Weight variation limit is mentioned in Indian
Pharmacopoeia as per the specification of tablet is 80
mg or less the limit is within variation of +10 to -10%
deviation for the test sample. If the tablet is from 80 mg
to 250 mg the Indian pharmacopoeia specifications are
between +7.5 to -7.5% devation. If the tablets are more
than 250 mg then only +5 to -5% deviation is allowded
according to Indian Pharmacopoeia

United States Pharmacopoeia as per the specification of
tablet is 130 mg or less the limit is within variation of
+10 to -10% deviation for the test sample. If the tablet is
from 130 mg to 324 mg the Indian pharmacopoeia
specifications are between +7.5 to -7.5% devation. If the
tablets are more than 324 mg then only +5 to -5%
deviation is allowded according to United state
Pharmacopoeiall.

The disintegration time is also mentioned in the
pharmacopoeia. The general tablets have disintegration
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time with half an hours or 30 minutes. While coated
tablets are dissolved within one hour and enteric coated
tablets require 2 more hours as per specification of
Pharmacopoeia. The dissolution apparatus is generally
two types USP I and USP II as per basket type or paddle
type. The dissolution tub is filled with simulated gastric
acid and semipermeable membrane is tied upon the
paddle or basket. The paddle or basket rotates as
revolution per minutes according to their specification
that are mentioned in pharmacopoeia.

Wtting time and drug absorption ratios are also
important for study. In vitro release of drug contents are
also determined in post compression parameters and
dispersion time of tablet is also significant post
compression parameter according to evalution of
tablets?2.

3.2 PHYSICAL PARAMETERS OF DRUG AND SUPER
DISINTEGRANTS

A Angle of repose (e): The Angle of repose of
pure drug and super disintegrants, which was found are
given in Table 1. The value shows satisfactory flow of
the powder.

Table 1: Characteristics of medicament and polymers
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B. Bulk density: The Bulk density of pure drug
and super disintegrants, which was found are given in
Table 1. The bulk densities of particulars are less than 1
gram per centimeter3 as per the readings.

C. Tapped density: The Tapped density of pure
drug and super disintegrants, which was found are
given in Table 1. The tapped densities values are
between 0.5 to 1.0 as shown below.

D. Index for Carr: the value of Index to Carr of
pure drug along with super disintegrants, which was
found are given in Table 1. The values of Carr’s index
are between 17 to 20

E. Ratio for Hausner: Ratio for Hausner of pure
drug and super disintegrants, which was found are
given in Table 1. The hausner’s ratio was found
between 1.20 to 1.30. These parameters are very
effective between standard parameters and are
effective. These are very important parameters for
preparation and formulations.

Medicament with super disintegrants | Repose Density of Tape density | Index for | Ratio for
angle (o) Bulk (g/cm?3) (g/cm3) Carr Hausner
Perampanel 242 62! .39 48 18.87 1.18
S.S.G. 23266 .38 49 19.23 1.19
Croscarmillose 23265 0.41 0.51 19.60 1.24
Crospovidone 21¢ 58 0.44 0.54 18.51 1.22

PRE-COMPRESSING CHARACTERISTICS OF THE
PHYSICAL MIXTURE OF PERAMPANEL ORAL
DISPERSIBLE TABLETS:

A. Angle of repose (0):

The Angle of repose of physical mixture of Perampanel
tablets, which was found are given in Table 2. These
values are between 20 to 25° angle that is good for the
preparations.

B. Density of Bulk:

Density of Bulk of physical solution of Perampanel
tablets, which was found are given in Table 2. The
values of bulk densities between 0.4 to 0.8 gram per
centimeters3.

C. Tappe densities:
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The Tappe densities of physical solution of Perampanel
tablets, which was found are given in Table 2. The
tapped densities of these compounds have been found
between 0.4 to 1.0 g per cm3.

D. Carr’s index:

The Carr’s index of physical mixture of Perampanel
tablets, which was found are given in Table 2. The carr’s
index values are between 15 to 25 for compressibilities.

E. Ratio for Hausner:

Ratio for Hausner of physical mixture of Perampanel
tablets, which was found are given in Table 2. Ratio for
Hausner are between 1.20 to 1.50 that are optimum for
the formulations and preparations of tablets as solid
dosage form.
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Table 2: Pre compression parameters of Perampanel Tablets Granules

Batch no of prep | Repose Angle Density of | Tappe Densities | Ratio for Carr Ratio for
Bulk (g/cc) (g/cc) Hausner
F-1 26.43+.102 0.45 £0.005 56+.014 19.64+0.02 2.24+.001
F-2 23.11+.376 42 +.001 0.53£0.011 20.75+.06 2.26+.001
F-3 26.31+.561 44 +.003 .54 +.008 20.51+0.05 2.22+.001
F-4 24.63+.204 45 +.001 .53+.002 21.09+.07 2.17+.002
F-5 26.48+.107 43 +.004 .56 +.004 23.210.07 2.30+.001
F-6 25.36+.114 42 +.003 .56 +£.006 25.00+0.01 1.33+.001
F7 24.31+0.221 0.46 £0.005 0.53 £0.002 13.20+0.01 1.15+0.005
F8 24.19+0.472 0.45 £0.001 0.56 £ 0.008 19.64+0.22 1.24+0.005
F9 23.66+0.508 0.42 £0.004 0.54 £ 0.001 22.22+0.07 1.28+0.005

*Value expressed as mean +SD, n=3

POST-COMPRESSION PARAMETER OF PERAMPANEL
ORAL DISPERSIBLE TABLETS:

A. Thickness:

After the evaluation of the prepared Perampanel tablet,
the result which was found is given in the Table. The
thickness of the tablets is near 3 to 4 mm as per the
results. The results were statisfactory and according to
standard of the tablets. These are unofficial parameters
but are very helpful for the preparation of tablets and
other solid dosage forms.

B. Hardness:

After the evaluation of the prepared Perampanel
formulation, outcomes that had been obtained have
been mentioned into Table 3. The hardness of the
tablets are between 2.50 to 3.0 kilogram per centimeter?
as per shown in the table and are under normal

standards.

C. Friability:

After the evaluation of the prepared Perampanel
formulation, outcomes that had been obtained have
been mentioned into Table 3. The friability values of the
formulations are in between 0.425 to 0.500 % as per the
normal standard that are determined by Roche
friabilator13.

D. Weight Variation:

After the evaluation of the prepared Perampanel
formulation, outcomes that had been obtained have
been mentioned into Table 3. Weight variations are
between 1.49 to 1.51 that are within the limit of 7.5 %
for 80 to 250 mg tablets according to Indian
pharmacopoeia. These parameters are evaluated
separately and were found in the pharmacopoeia
specifications. Thus prepared batches of tablets
complies all the evaluation parameters. The other
parameters are also evaluated according to specific
monograph of pharmacopoeial#.

Table 3: Outcomes of hardness, thickness, variation of weight along friability of Perampanel Oral Dispersible tablets

Batch no of | *Thickening Tensile strength Friabile test Variation of weight
preparation In millimeter (kilogm/cm?) In percentage

F-1 4218 +.23 3.21+.25 523 +.14 145.43 £ .34
F-2 4321+.13 432 +.23 .534+0.21 231.12+ 45
F-3 4113 +1.10 342+ .31 .603 .10 249.21 + .30
F-4 4212+ .10 421+ .42 514 +.11 203.47 +.81
F-5 4.003 .10 413 +.21 532 +.21 203.20 + .41
F-6 4378 .11 3.87 +.43 635 £.32 150.45 £ .22
F-7 4302 +.13 421+.31 687 .23 211.69 .32
F-8 4.333 +.32 4.22 + 073 643 +.14 204.55 + .81
F-9 4.244 + .34 3.34+.32 546 +.34 223.56 + 2.00

*Data expressed as average +Standard Deviation, n = 3
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E. In-vitro dispersion Time:

After the evaluation of the prepared Perampanel
formulation, outcomes that had been obtained have
been mentioned into Table 4 and Figure 1. The
dispersion times of tablets are between 20 secondds to
60 seconds as per requirements. These are statisfactory
values?’.

F. Wetting time:

After the evaluation of the prepared Perampanel
formulation, outcomes that had been obtained have
been mentioned into Table 4 and Figure 1. The wetting
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dispersion time of each tablets is between 25 to 50
seconds are values are mentioned below and are
satisfactory for the tablet formulations. These are
internal parameters of tablet formulations?5.

G. Water absorption ratio:

After the evaluation of the prepared Perampanel
formulation, outcomes that had been obtained have
been mentioned into Table 4 and Figure 1. The water
absorption ratio for tablets formulations are between
80 to 100 as the specific values are given below and are
compared with graphic methods. These are significant
evaluation parameters for preparations of tablets!®.

Table 4: Outcomes of wetting time, water absorption ratio along with in-vitro dispersion time of Perampanel Oral

Dispersible tablets

Batch code In-vitro Time of Dispersion | Time of Wetting in H20 absorption ratio
in seconds seconds

F-1 22+2.42 27 +2.4895 99.06 + 0.40

F2 36+1.61 45 +1.4275 85.40 +0.81

F3 14 +1.00 17 +1.5273 109.06 + 0.60

F4 33+1.10 41 +1.3415 88.41+0.71

F5 39+1.51 48 £1.1185 83.70£0.10

F6 19+1.72 23 +1.5277 104.10 £ 0.16

F7 41 +£1.52 50 +1.5175 81.09 £ 0.91

F8 28+1.62 32+1.5355 94.43 +0.11

F9 31+1.52 37 +1.4147 91.54+0.21

*Value expressed as mean+Standard Deviation, n=3

The all calculations have been done with SPSS sofwares mode, median and coefficient of variations are

and minimum number of readings are 3 ot triplicates as
per norms. The standard deviation, mean, variance,

calculated and plotted in the graphical representations.
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H Invitro dispersion time

B Wetting time

F7  F8 F9

Figure 1: Comparison between wetting time along with invitro time of dispersion of Perampanel Oral Dispersible

formulation
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The comparision is done bewteen time of wetting in red
color along with invitro dispersion time blue color of
each formulatrion from F1 to F9 as shown in above

Journal of Drug Delivery & Therapeutics. 2024; 14(12):108-116

graph. The water absorption ratio or prepared and
formulated oral dispersible tablets are shown below in
blue colors.
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Figure 2: Water absorption ratio Perampanel Oral Dispersible tablets H. Drug Content:

After the evaluation drug content of the prepared
Perampanel tablet, the result which was found has been
displayed into Table 5.

Table 5: Data for % medicament quantity of
Perampanel Oral Dispersible formulations

Formulation Code %Drug content

F1 99.61+0.74
F2 98.73+0.38
F3 100.15+0.31
F4 98.91+0.49
F5 98.51+0.32
F6 100.02+0.45
F7 98.35+0.15
F8 99.54+0.67
F9 99.34+.52

*Data represented average * Standard deviation, n = 3

The table above shows pertcentage of drug content of
medicament perampanel for evaluation of potency of
the medicament. The all formulations from F1 to F9

have percentage of conent between 98 to 101
percentages as the parameters mentioned in the Indian
Pharmacopoeia and British Pharmacopoeia?s.

L. In-vitro drug release profile:

After the evaluation in-vitro drug release profile of the
prepared Perampanel tablet, the result which was found
are given in the Table 6-8 and Figure 1-3. The
cumulative drug releases of three batches were noted
and the average value f each calculated form time 1
minute to 6 minutes. At the starting the release of
medicament is zero as the time passes upto one minute
the medicament release reaches aupto 40 to 45
percentage. Slowly slowly drug release increases and
reaches upto 99 percentage within 6 minutes and the
average medicament is noted down by calculatin the
evrage value of all three formulations from F1 to F3 as
mentioned in the table. These values were taken and
curve is drawn within percentage additive medicament
along with the time period of the release of the tablets.
The in-vitro release of the medicament is shown in the
graphs given below?°.

Table 6: In vitro release data of Perampanel Oral Dispersible tablets (F1-F3)

Sl. No. Time (mins) %C Cumulative drug release
F1 F2 F3

1 0 0 0 0

2 1 45.07 +1.12 40.84 +0.87 50.70 + 0.62
3 2 66.28 +0.76 50.78 £ 0.75 66.29 + 0.38
4 3 74.87 +0.42 67.78 £ 0.54 88.96 + 1.13
5 4 86.28 + 0.33 83.41+1.21 97.59 £ 0.55
6 5 96.31+0.25 90.62 + 0.84 99.05 + 1.15
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Table 7: Invitro delivery values of Perampanel Oral Dispersible formulations (F-4 to F-6)
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Serial no period (mins) % Cumulative medicament delivary
F-4 F-5 F-6

1 0 0 0 0

2 1 45.07 £ 0.86 40.84 +0.38 45.07 £ 1.13
3 2 57.83 £ 0.47 59.23 + 1.14 64.87 £ 0.32
4 3 66.40 £ 0.71 73.43 £ 0.62 80.50 £ 0.38
5 4 87.66 + 0.39 82.03+£0.36 86.29 £ 0.64
6 5 92.06 + 1.13 89.24 + 0.69 97.73 £ 0.49

The same technique

is utilized for the batches

different superdisintegrants in different batches like

formulation F4 to F6 as shown in the table. These are
very compulsory for the evaluation. The release of
medicament increases cumulatively as per time period.
Oral dispersible tablets of perampanel is prepared with

crosspovidone for F1 to F3 first three bateches, sodium
starch glycolate for next three batches F4-F6 and
crosscarmilose for last three batches F7-F9.

Table 8: Invitro delivery values of Perampanel Oral Dispersible formulations (F-7 to F-9)

Sl. No. Time (mins) % cumulative drug release

F-7 F-8 F-9
i 0.0 0.0 0.0 0.0
Ii 1.1 38.02+1.17 43.66 +0.38 43.66 +0.75
Lii 2.1 60.63 + 0.53 66.28 + 0.24 67.69 + 0.36
Iv 31 72.02 +0.22 74.86 £ 0.53 80.50 £ 0.61
\% 4.1 83.43+1.24 86.28 + 0.65 86.29 + 0.46
vi 5.1 87.83 +0.63 94.90 + 0.42 92.10+0.23

The releasing of medicine perampanel from tablet
formulation have been represented in in-vitro release
pattern in the table. As the data indicates that at first

minute nearly half medicine is released and after five
minutes more than 90 percent medicine is release.

120

100 -+

% Cumulative drug release

80 - /

60 - —o—F1
40 - F2
20 | F3
0 T T T T T 1

0 1 2 3 4 5 6

Time(min.)

Figure 3: [nvitro delivery pattern of Perampanel Oral Dispersible formulations (F-1 to F-3)

The release of perampanel in-vitro pattern is shown
above. There three lines have been shown for
formulation F1-F3. The blue line shows F1 formulation
in the graph while red line shows F2 formulation in the
above figure and F3 formulation is shown in green line.
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The cumulative percentage release of medicaments is
represented on y-axis while times in minutes have been
shown in x-axis as shown in graphical representation.
There is slight variation in the release pattern of each
formulation.
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Figure 4: [nvitro delivery pattern of Perampanel Oral Dispersible formulations (F-4 to F-6)

There three lines have been shown for formulation F4-F6. The blue line shows F4 formulation in the graph while red
line shows F5 formulation in the above figure and F6é formulation is shown in green line.
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Figure 5: [nvitro delivery pattern of Perampanel Oral Dispersible formulations (F-7 to F-9)

There three lines have been shown for formulation F7-
F9. The blue line shows F7 formulation in the graph
while red line shows F8 formulation in the above figure
and F9 formulation is shown in green line

4. SUMMARY AND CONCLUSION

At current research, focus had been got to formulate
along examine Oral Dispersible formulations of
Perampanel. In general Perampanel keeping 10%
peroral availability in blood due to maximum
medicament is metabolized before reaching blood.
These formulations are developed for avoid bypass of
medicaments from liver and medicaments is quickly
reach to the systemic circulation from saliva and the
bioavailability of medicament is increased as compared
to simple dosage forms.
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