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Summary

The objective of the present investigation was to prepare orodispersible tablets of pheniramine
maleate by direct compression method using three super disintegrants, viz., croscarmellose
sodium, crospovidone and sodium starch glycolate at different concentrations with
microcrystalline cellulose were used along with sodium bicarbonate and citric acid as
effervescent agent. Orodispersible tablet is the fast growing and highly accepted drug delivery
system, convenience of self administration, compactness and easy manufacturing. Pheniramine
maleate is a member of alkylamine class of H; receptor antagonists. It is an antihistamine used in
the treatment of allergic conditions including urticaria and angioedema. It is completely absorb
after oral administration. The bland were examined for angle of repose, bulk density, tapped
density, compressibility index and hausner’s ratio. The prepared tablets were evaluated for
thickness, hardness, friability, and weight variation, content uniformity, wetting time, Water
absorption ratio, in-vitro dispersion time, dissolution studies and FTIR studies. Twelve
formulations F1 to F12 were prepared with three super disintegrants with different concentration.
The optimum formulation was chosen and their optimum results were found to be in close
agreement with experimental finding. Among three super disintegrants crospovidone F5 emerged
as overall best formulation. Short-term stability studies on the formulations indicated no
significant changes in the drug content and in vitro dispersion time (p < 0.05).

Keywords: Orodispersible tablets, super disintegrants, pheniramine maleate, direct compression.

Corresponding address

Dave Mehul,

Department of pharmaceutics,
Karavali College of Pharmacy,
Mangalore-575028, Karnataka, India.
E-mail ID: senthilac12@gmail.com

Mob no +918050152214.

309



Pharmacologyonline 2: 309-318 (2011) Newsletter Mehul et al.

Introduction

Most of the oral pharmaceutical dosage form like conventional tablets and capsules are
formulated but it was difficult to swallow for elderly and children. This problem is also
applicable to active working or travelling people who do not have ready access to water'. Recent
advances in novel drug delivery system aims to provide rational drug therapy by enhanced safety
and efficacy of drug molecule by formulating convenient dosage form to administration’. One
such approach is orodispersible tablets (ODTs). An orodispersible tablet is a solid dosage form
that disintegrates and dissolves in mouth without water within 60 seconds or less’. The various
technologies used to prepare ODTs include freeze drying and sublimation®. The commonly used
super disintegrants are croscarmellose sodium, crospovidone and sodium starch glycolate’. In
many orally disintegrating tablet technologies based on direct compression, the addition of super
disintegrants principally affects the rate of disintegration and hence dissolution and also
effervescent agent also further hastens the process of disintegration.

Pheniramine maleate is a member of alkylamine class of H; receptor antagonists. It is an
antihistamine used in the treatment of allergic conditions including urticaria and angioedema. It
was selected as drug candidate, since it is not available in such dosage form. Aim of the present
study was to develop orodispersible tablets of pheniramine maleate by simple and cost effective
direct compression method using three super disintegrants, croscarmellose sodium, crospovidone
and sodium starch glycolate at different concentrations with microcrystalline cellulose were used
along with sodium bicarbonate ant citric acid as effervescent agent. The blend and prepared
tablets were evaluated and compared with three super disintegrants, effect on the in vitro
dispersion time, in vitro drug release and FTIR studies were observed. From the twelve
formulations, the optimum formulations were selected.

Material and Method

Pheniramine maleate was gift sample from Aventis Pharma, Gujarat. Sodium starch glycolate,
croscarmellose sodium and crospovidone were obtained as gift sample from AET Laboratories
Hyderabad. Microcrystalline cellulose and sodium bicarbonate were gift sample from LOBA
Chemical Pvt. Ltd., Mumbai. All other chemicals used were of analytical reagent grade.

Method
Preparation of pheniramine maleate tablets

Pheniramine maleate tablets were prepared by direct compression method. All the ingredients
were passed through sieve No. 44 separately. Then the ingredients were weighed and mixed in
geometrical order. The blend thus obtained was directly compressed using 8 mm round flat
punch by rotary tablet compression machine. Twelve batches F1 to F12 were prepared with
various proportions of super disintegrants (croscarmellose sodium, crospovidone and sodium
starch glycolate) and microcrystalline cellulose was used along with sodium bicarbonate and
citric acid as effervescent agents were shown in Table 1.
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Tablet 1 Formulation of Pheniramine Maleate Tablets
%I‘:lgg")ﬁd‘e“ts FI |F2 |F3 |F4 |F5 |F6 |F7 |F8 |F9 |F10 | F11 | F12
Pheniramine 125
Maleate 125012511251 125 1251251125125 125 (1125|125
Sodium

. 16 16 16 16 16 16 16 16 16 16 16 16
bicarbonate
Citric acid 16 16 16 16 16 16 16 16 16 16 16 16
erscarmellose 6 9 12 15
sodium - - - - - - - -
Crospovidone i _ _ 6 9 12 5 | _ _ _
Sodium starch 6 9 12 15
glycolate - - - - - - - -
Microcrystalline | 3 13 139 |30 |30 |30 [30 |30 |30 |30 |30 |30
cellulose 102
Mannitol
(pearlitol 63 60 57 54 63 60 57 54 63 60 57 54
SD200)
Aspartame 4 4 4 4 4 4 4 4 4 4 4 4
Magnesium 1 1 1 1 1 1 1 1 1 1 1 1
stearate
Talc L5 15 |15 |15 (15 |15 |15 |15 |15 |15 |15 |15
Total weight 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150

"All the quantities expressed are in mg/tablet.

Evaluation of blends

Angle of repose

Characterization of orodispersible tablets

Angle of repose was determined by using funnel method®. The blend was poured through a
funnel that can be raised vertically until a maximum cone height (h) was obtained. The radius of
the heap (r) was measured and the angle of repose (6) was calculated using the formula.

©=tan" (h/r)
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Bulk density

Apparent bulk density (py) was determined by pouring the blend in to a graduated cylinder. The
bulk volume (V}) and weight of the powder (M) was calculated using the formula®.

pp=M/Vy
Tapped density

The measuring cylinder containing a known mass of blend was tapped for a fixed time. The
minimum volume (V) occupied in the cylinder and the weight (M) of the blend was measured.
The tapped density (p;) was calculated by using formula.

pi= M/ Vt
Compressibility index

The simplest way for measuring of free flow of powder was compressibility, a indication of the
ease with which a material can be induced to flow was given by compressibility index (I).°

I[=(Vo-Vi/Vp) 100
Where, vo is the bulk volume and vt is tapped volume.
Hausner’s ratio

Hausner’s ratio was an indirect index of ease of powder flow. It was calculated by the following
method

Hausner ratio = p;/ pq

Where, p;is tapped density and pq is bulk density lower hausner’s ratio (< 1.25) indicates better
flow properties than higher ones (> 1.25).*

Evaluation of tablets
Weight variation

Twenty tablets were selected at random and weighted individually. The individual weights were
compared with average weight for determination of weight variation.

Friability

Friability of the tablets was determined by using Roche friabilator. This device subjects the
tablets to the combined effect of abrasions and shock in a plastic chamber revolving at 25 rpm and
dropping the tablets at a height of 6 inches in each revolution. Preweighed sample of tablets was
placed in the friabilator and were subjected to 100 revolutions. Tablets were deducted using a
soft muslin cloth and reweighed. The friability (f) was given by the formula.

F=(1-Wo/ W) 100

Where, W is weight of the tablets before and W is weight of the tablets after test.

312



Pharmacologyonline 2: 309-318 (2011) Newsletter Mehul et al.

Hardness

Hardness was measured by using Monsanto hardness tester.’
Thickness

Thickness was measured by using digital Vernier calipers.
Wetting time and water absorption ratio

The method reported by Yunixia et al ° was following to measure the tablet wetting time. A
piece of tissue paper (12 cm x 10.75 cm) folded twice was placed in a petridish containing 6 mL
of simulated saliva pH 10, a tablet was put on the paper ,the time required for complete wetting
was measured. The wetted tablet was taken and weighed. Water absorption ratio (R) was
determined by using following equation

R =100 x (W, - Wy) / Wy

Where W, is weight of tablet before water absorption and W, is weight of tablet after water
absorption.

Content uniformity

Ten tablets were weighed and powdered. The powder equivalent to 12.5 mg of pheniramine
maleate content was determined by measuring the absorbance at 265 nm after appropriate
dilution with methanol. The drug content was calculated as an average of three determinations.

In vitro dispersion time

One tablet was placed in a beaker containing 10 mL of pH 6.8 phosphate buffer at 37 + 0.5°C
and time required for complete dispersion was determined.

In vitro dissolution study

In vitro dissolution of pheniramine maleate orodispersible tablets was studied in USP XXIII
type-2 dissolution apparatus (Electrolab, Model- TDT- 08L) employing a paddle stirrer at 50
rpm using 900 mL of pH 6.8 phosphate buffer at 37 + 0.5°C as dissolution medium. One tablet
was used in each test. Aliquots of dissolution medium (5 mL) were withdrawn at specific
intervals of time and analyzed for drug content by measuring the absorbance at 265 nm. The
volume withdrawn at each time interval was replaced with fresh quantity of the dissolution
medium. Cumulative percent of drug released was calculated and plotted against time.

IR spectral analysis

Infrared spectra of drug and its inclusion complexes were recorded by KBr pellet method using
Fourier Transform Infrared Spectrophotometer. A base line correction was made using dried
potassium bromide and then spectra of dried mixtures of drug and inclusion complexes with
potassium bromide were recorded.
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Short term stability studies

Short-term stability studies on the promising formulations F5 were carried out by storing the
tablets at 40+2°C and 75+5% RH over a 3 month period. At intervals of 1month, the tablets were
visually examined for any physical changes, changes in drug content and in vitro dispersion time.

Results and Discussion

Twelve formulations of Pheniramine maleate were prepared by direct compression method with
varying concentration of three super disintegrants, sodium starch glycolate, crospovidone and
croscarmellose sodium with microcrystalline cellulose were used along with sodium bicarbonate
ant citric acid as effervescent agent and directly compressible mannitol was used as diluents to
enhance mouth feel. The slight bitter taste of the drug has been masked by using aspartame. A
total of twelve formulations were designed. The powder blend was evaluated the physical
properties such as angle of repose, bulk density, tapped density, compressibility index and
hausner‘s ratio were tabulated in Table 2. The angle of repose between 30 and 32, this indicates
passable flowability, the percentage compressibility index and hausner’s ratio were within the
limits (< 15%).

The prepared tablets were evaluated for hardness, friability, thickness, weight variation, content
uniformity were shown in Table 3. The drug content was found to be in the range of 98 to 100
(acceptable limits) and the hardness of the tablets was found to be 2.8 to 3.2 kg / cm® were
tabulated in Table 3. Friability below 1% was indicating good mechanical resistance of tablets.
Water absorption ratio and wetting time, which are important criteria for understanding the
capacity of disintegrants to swell in the precence of little amount of water were also found within
the limits.

Table 2 Evaluation of Pheniramine Maleate Orodispersible Tablet Blend

Percent
Formul | Angle of | Bulk Tapped | compres | Hausner
ations repose density | density | sibility Ratio
index
Fl1 0 £A7
31762 0.49 0.65 16.0 1.22
k2 32°28 1030 |0.36 15.6 1.20
F3 32627 | 0.25 0.31 18.3 1.24
F4 30°20” | 0.21 0.25 15.0 1.19
ks 31°74” | 0.22 0.25 12.0 1.13
F6 30°90” | 0.37 0.43 13.9 1.16
F7 32127 | 0.37 0.42 11.9 1.13
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F8 32°54” 1 0.33 0.37 10.8 1.12
F9 31°62” | 0.25 0.30 16.6 1.20
F10 30°94” | 0.25 0.30 15.6 1.21
Fil 3122”7 | 0.37 0.45 16.7 1.21
Fi2 319307 | 0.21 0.25 16.0 1.19

In vitro dispersion test was done for all the formulation. Tablet disintegration was affected by the
wicking and swelling of the disintegrants from the 12 formulations F5 (crospovidone) shown less
disintegration time, 24 seconds when compared with others super disintegrants. Water absorption
ratio for F5 was 84% it shows good water absorption capacity.

In vitro drug release studies of pheniramine maleate prepared tablets F1 to F12 using different
super disintegrating agents by different concentrations. The maximum drug release for the
formulation F1, F2, F3and F4 using different concentration of croscarmellose sodium, at the end
of the 15 minutes are 96%, 96%, 97% and 96% were shown in Table 4 and Figure 1 respectively
for the formulations F5, F6, F7 and F8 using crospovidone at different concentrations. The drug
release was found to be 97%, 96%, 95% and 96% at the end of 15 minutes. It concluded that F5
formulation gives maximum drug release within 10 minutes respectively for the formulation F9,
F10, F11 and F12 using sodium starch glycolate at different concentrations. The drug release was
found to 84%, 87%, 84% and 81% at end of 15 minutes were shown in Table 4 and Figure 1
from these three different super disintegrating agent 4% W/W crospovidone formulation F5
show good drug release.

Table 3 Evaluation of Pheniramine Maleate Orodispersible Tablet

Fria Invitro
Hardnzess bilit | Thickness Co.ntent. Wettlng dispersio | Water .

Form | Kg/cm (mm) uniformity | time n absorption
ulatio | *5P {0/) (%) £SD (s) time (s) | ratio (%)
ns ’ +SD

Fl 2.86+0.02 | 0.90 | 2.48+0.02 | 98.46+0.6 |92+0.81 | 54+1.24 66.3+0.54
F2 13264007 |0.79 | 2442002 | 98.8620.6 | 63+021 |40+134 | 71.3£0.56
B3 13100.11 | 069 | 25120.04 |99.4741.8 | 424024 |38+132 |77.4+045
F4 2.98+0.05 |0.94 | 2.49+0.02 | 99.75+1.6 | 55+0.25 |53 =£1.26 74.6+ 0.64
ES 128840.01 | 0.64 | 2.5520.06 |99.86£0.9 |30+0.85 |24+1.26 |84.1+0.88
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F6 3.1040.12 | 0.64 | 2.48+0.05 500'4&0' 3440.92 |46 +1.04 | 78.3+0.78
F7 2.80+0.15 | 0.73 | 2.49£0.08 |98.46+0.7 |63+1.12 |53+1.25 |77.3£0.24
k8 2.96+0.01 | 0.89 | 2.58£0.06 |98.46+1.5 |35+0.13 |58+1.24 |72.0+0.45
B9 1280003 |0.78 | 2.55£0.03 |99.2551.2 | 68+1.24 |45£098 | 62.6+0.65
FI0 15 045002 | 0.84 | 2.5120.02 | 100.46£0.9 | 71025 |58+1.12 | 59.6+0.48
FIL 15834005 | 0.74 | 2.5020.08 | 100.70+1.6 | 69+0.87 | 56+1.54 | 53.8+0.95
FI2° 153 104005 089 | 2.5720.06 | 98.46:0.8 |53+1.00 |54+125 | 49.0+0.35

"Average of three determinations

Table 4 In Vitro Drug Release Studies of Pheniramine Maleate Orodispersible Tablet

Time

(min) F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 | F11 | F12
0 0 0 0 0 0 0 0 0 0 0 0 0

2 51.84 | 52.30 | 56.35 | 52.74 | 63.44 | 60.54 | 60.24 | 58.44 | 50.62 | 50.72 | 49.64 | 48.70
> 59.72 | 75.52 | 68.25 | 60.34 | 77.68 | 72.34 | 73.14 | 72.53 | 53.54 | 54.83 | 53.34 | 53.84
/ 76.60 | 87.83 | 79.30 | 75.93 | 89.40 | 87.60 | 84.83 | 85.86 | 63.63 | 62.74 | 66.74 | 62.92
10 87.83192.42 | 85.90 | 89.10 | 97.36 | 96.90 | 94.64 | 93.36 | 74.90 | 71.88 | 69.74 | 73.92
15 95.90 | 96.15 | 97.48 | 96.38 | 96.82 | 96.16 | 95.34 | 95.64 | 83.70 | 86.88 | 83.92 | 81.44
30 95.26 | 92.76 | 96.35 | 95.80 | 95.42 | 94.24 | 95.15 | 94.82 | 95.84 | 96.10 | 92.44 | 88.80
45 93.80 | 91.14 | 95.74 | 95.16 | 93.80 | 93.85 | 93.64 | 92.32 | 93.72 | 94.20 | 94.52 | 92.56

The graph were plotted cubic root of 100 cubic root of drug remained vs. time, the drug release
for the optimized formulation F5 according to Hixon and Crowell equation. From the results
drug release of F5 formulation shows Hixons and Crowell mechanisms. It indicates a change in
the surface area and diameter of the tablet with the progressive dissolution of tablet as the
function time. IR spectroscopic studies indicated that the drug was compatible with all the
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excipients. The IR spectrum of F5 showed all the characteristic peaks of pheniramine maleate
pure drug, thus confirming that no interaction of drug occurred with the components of the
formulation. Short term stability studies of the above formulations indicated that there were no
significant changes in drug content and in vitro dispersion time at the end of 3 month period (p <
0.05).
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Figure 1 In Vitro Drug Released Studies of Pheniramine Maleate Orodispersible Tablet

Conclusion

The orodispersible tablets of pheniramine maleate were prepared by direct compression method

using three super disintegrants, viz., croscarmellose sodium, crospovidone and sodium starch
glycolate at different concentrations with microcrystalline cellulose were used along with sodium
bicarbonate and citric acid as effervescent agent. A total of 12 formulations were designed (F1 to
F12). Among these formulations tablets containing 4% crospovidone F5 formulation were
optimized due to its fast in vitro dispersion when compare to other formulations and 97% drug
release with in 15 min.
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