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Abstract 

Rapidly disintegrating oral tablet are gaining pop-

ularity over conventional tablets due to their con-

venience in administration and suitability for pa-

tients having dysphagia. Moreoverno water is re-

quired for swallowing the tablets and hence suita-

ble for geriatric, pediatric and traveling patients. 

Superdisintegrants like 4 % & 8 % (Croscarmellose 

Sodium, Crospovidone and sodium starch glyco-

late), Binder (Povidone K-30), Diluent (Starlac) 

along with sweetening agent (aspartame) were 

used in the formulation of tablets by direct com-

pression technique. The granules were evaluated 

for angle of repose, bulk density, tapped density, 

carr’s index and hausner’s ratio. The tablets were 

evaluated for hardness, friability, water absorption 

ratio, in-vitro disintegration time (DT) and in vitro 

drug release. In-vitro release studies were per-

formed using USP XXIII apparatus-2 (paddle me-

thod) in 900ml of pH 1.2 at 50rpm. Maximum % 

drug release (97.82 %) and minimum disintegra-

tion time (23.67 second) were observed with for-

mulation F3 comprising of crospovidone prepared 

by direct compression technique. 

Key words: Prochlorperzine maleate, Croscarmel-

lose Sodium, Crospovidone, Sodium starch glyco-

late. 

INTRODUCTION 

Formulation of a convenient dosage form for ad-

ministration, by considering swallowing difficulty 

and poor patient compliance, leads to development 

of rapidly disintegrating oral tablets. This are also 

called mouth dissolving, mouth disintegrating and 

fast melt system. This disintegrates in the mouth in 

seconds without chewing and the need of water 

which is advantageous mainly for pediatrics, geria-

trics and patients having difficulty in swallowing 

tablets and capsules(1). Prochlorperzine maleate is a 

H2 receptor antagonist(2). A thiazole ring contain-

ing H2 blocker which binds tightly to H2 receptors 

and exhibits longer duration of action despite a 

elimination(3). Prochlorperzine maleate after oral 

administration has an onset of effect within 1 hr 

and inhibition of gastric secretion is present for the 

next 10-12 hrs(4). Elimination is by renal and meta-

bolic route. It is therefore important to decrease the 

dose of the drug for patient with kidney or renal 

failure(2,4). Prochlorperzine maleate not only de-

crease both basal, food-stimulated acid secretion 

by 90% or more but also promotes healing of duo-

denal ulcer(5,6).Disintegrant plays a major role in the 

disintegration and dissolution of rapidly disinte-

grating oral tablets. Superdisintegrants provide 

quick disintegration due to combined effect of 

swelling and water absorption. Due to swelling of 

Superdisintegrants, the wetted surface of the carri-

er increases, this promotes the wettability and dis-

persibility of the system thus enhancing the disin-

tegration and dissolution(7).In the present study an 

attempt had been made to prepare rapidly disinte-

grating oral tablets of Prochlorperzine maleate in 

the oral cavity with enhanced dissolution rate and 

hence improved patient compliance. The basic ap-

proach used in the development of rapidly disinte-

grating oral tablets is the use of superdisintegrants 

like croscarmellose sodium and crosspovidone and 

Sodium starch glyolate which provide instantane-
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ous disintegration of tablet after putting on tongue, 

thereby releasing the drug in saliva. These systems 

may offer superior profile with potential mucosal 

absorption, thus increase the drug bioavailability (8). 

Materials and Method: 

Prochlorperzine maleate obtained as gift sanple-

fromShreya Life sciences Pt. Ltd. Auranga-

bad.Other chemicals were used in study were of  

analytical grade  and were purchased from Loba 

Chemicals Mumbai.  

Method: 

Rapidly disintegrating oral tablets of Prochlorper-

zine maleate were prepared by direct compression 

method according to the formula given intable. All 

the ingredients were passed through 40 mesh sieve 

separately. The drug and diluents was mixed by 

small portion of both each time and blending it to 

get a uniform mixture kept aside. Then magnesium 

stearate was passed from 60 mesh sieve then mixed 

with above mixture.Prepared blend was com-

pressed (6.35mm FFBE Punchbreakline on one side 

and plain on other side) using Cadmach Machine. 

Precompression Studies: 

Angle of Repose (Ɵ) (9): 

The frictional forces in a loose powder can be 

measured by the angle of repose. It is an indicative 

of the flow properties of the powder. It is defined 

as maximum angle possible between the surface of 

the pile of powder and the horizontal plane.  

Ɵ= tan-1 (h/r) 

Where,Ɵ is the angle of repose, h is the height in 

cms, r is the radius in cms.  

Method:  

The powder mixture was allowed to flow through 

the funnel fixed to a stand at definite height (h). 

The angle of repose was then calculated by mea-

suring the height and radius of the heap of powder 

formed. Care was taken to see that the powder 

particles slip androll over each other through the 

sides of the funnel. Relationship between angle of 

repose and powder flow property. 

Bulk density: (10). 

Bulk density is the ratio between a mass of gra-

nules and its bulk volume. It is expressed by 

gm/cc.  

Method:  

A bulk density (g/ml) is determined by pouring 

presieved (40-mesh) bulk drug in to a graduated 

cylinder via a large funnel and measuring the vo-

lume and weight. 

Bulk	Density =
Mass	of	powder	�M�

Bulk	volume	of	the	powder	�V�
 

Tapped Density  

Tapped density is the ratio between mass of gra-

nules and volume of the granules after tapping; it 

is expressed by gm/cc. 

Method:  

Tapped density is determined by placing a gradu-

ated cylinder containing a known mass of drug or 

formulation on a mechanical tapper apparatus, 

which is operated for a fixed number of taps (100) 

until the powder bed volume has reached a mini-

mum. 

Tapped	Density =
Weight	of	powder

Tapped	volume	of	the	powder
 

Carr’s index(11): 

This was measured for the property of a powder to 

be compressed; as such they are measured for rela-

tive importance of interparticulate interactions. 

Carr’s index was calculated by following equation- 

Carr′s	index =
Tapped	density − Bulk	density

Tapped	density
× 100 

Hausner ratio:  

Hausner ratio was calculated by following equa-

tionHausner’s	ratio	 =
								&'(()*	*)+,-./	��	012'3	�														

1456	*)+,-./	�	012-+	�
 

Where, ( ρBmax ) = tapped density, ( ρBmin ) = 

bulk density. 
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Table no.1: Composition of Rapidly disintegrating oral tablets of Prochlorperzine maleate (Weight in mg) 

 

Postcompression Studies: 

Tablet description(10): 

The general appearance of a tablet, its visual iden-

tity and overall “elegance”, is essential    for con-

sumer acceptance. 

Thickness and diameter: 

The thickness of individual tablets was measured 

with a micrometer, which permits accurate mea-

surement and provides information on the varia-

tion between tablets. The tablet thickness should be 

controlled within a ± 5% variation of a standard 

value. 

Hardness: 

Tablet requiresa certain amount of strength, or 

hardness and resistance to friability, withstand 

mechanical shock of handling in manufacture, 

packaging, and shipping. Tablet hardness is also 

called as crushing strength. Monsanto hardness tes-

ter was used to check the hardness of the tablets. 

Friability: 

The friability of the tablets was measured in a 

Roche friabilator (Camp-bell Electronics, 

Mumbai, India).Tablets of a known weight ( W0 ) 

or a sample of tablets are dedusted in a drum for a 

fixedtime (100 revolutions)and weighed (W) again. 

Percentage friability was calculated from theloss in 

weight as given in equation asbelow. The weight 

loss should not be more than 1%w/w(12). 

% Friability = (W0-W)/ W0 × 100 

Weight Variation Test 

To study weight variation, 20 tablets of each for-

mulation were weighed using an electronic 

balance (Electro lab, India), and the test was per-

formed 

according to the official method.13 

Determination of drug content(14): 

Twenty tablets from each formulation were 

crushed. Thepowder equivalent to 100mg of Proch-

lorperzine maleate was weighed and dissolved in 

acidic buffer pH 1.2 in 100mlstandard flasks. From 

this, suitable dilution was preparedand the solu-

tion was analyzed at 265nm using UV doublebeam 

spectrophotometer using pH 1.2 asblank. 

Disintegration Test(15): 

Disintegration of rapidly disintegrating oral tablets 

is achieved in the mouth owing to the action of 

saliva; however amount of saliva in the mouth is 

limited. A modified method was used to determine 

disintegration time of the tablets. A cylindrical ves-

sel was used in which 10 mesh a screen was placed 

in such a way that only 2 ml of disintegrating me-

dium would be placed below the sieve. To deter-

mine disintegration time, 6 ml of phosphate buffer 

(pH 6.8), was placed inside the vessel in such a 

way that 4 ml of the media was below the sieve 

Sr.No 

 

Ingredients 

(mg/tab) 
F1 F2 F3 F4 F5 F6 

1 Prochlorperzine Maleate 5.0 5.0 5.0 5.0 5.0 5.0 

2 Mannitol (Pearlitol SD 200) 27.0 27.0 27.0 27.0 27.0 27.0 

3 Microcrystalline Cellulose PH102 54.45 54.45 54.45 54.45 54.45 54.45 

2 Croscarmellose Sodium 10 20 - - - - 

3 Crospovidone - - 10 20 - - 

4 Sodium starch Glycolate - - - - 10 20 

5 Povidone K-30 2 2 2 2 2 2 

6 Starlac 209 199 209 199 209 199 

7 Aspartame 5 5 5 5 5 5 

8 Magnesium Stearate 4 4 4 4 4 4 

 Total weight 250 250 250 250 250 250 
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and 2 ml above the sieve. Tablet was placed on the 

sieve and the whole assembly was then placed on a 

shaker. The time at which all the particles pass 

through the sieve was taken as a disintegration 

time of the tablet.  

Wetting time(5): 

The wetting time of the tablets can be measured 

using a simple procedure. Five circular tissue p

pers of 10 cm diameter were placed in a petri dish 

with a 10 cm diameter. Six ml of phosphate buffer 

(pH 6.8) containing eosin, a water soluble dye, was 

added to Petri dish. A tablet was carefully placed 

on the surface of the tissue paper. The time r

quired for phosphate buffer (pH 6.8) to reach u

per surface of the tablet was noted as 

the wetting time. 

Water absorption ratio: 

 A piece of tissue paper folded twice 

placed in a small petri dish containing 6 ml of 

phosphate buffer (pH 6.8). A tablet was put on the 

paper and the time required for complete wetting 

was measured. The wetted tablet was then 

weighed. Water absorption ratio indicated with R, 

which is calculated by using the below mentioned 

equation. 

R= (Wa – Wb) / Wa X 100 

 

Standard calibration curve of Prochlorperzine maleate

Fig.no.1: Standard calibration curve of Prochlorperzine maleate
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and 2 ml above the sieve. Tablet was placed on the 

sieve and the whole assembly was then placed on a 

shaker. The time at which all the particles pass 

through the sieve was taken as a disintegration 

wetting time of the tablets can be measured 

using a simple procedure. Five circular tissue pa-

pers of 10 cm diameter were placed in a petri dish 

with a 10 cm diameter. Six ml of phosphate buffer 

(pH 6.8) containing eosin, a water soluble dye, was 

etri dish. A tablet was carefully placed 

on the surface of the tissue paper. The time re-

quired for phosphate buffer (pH 6.8) to reach up-

per surface of the tablet was noted as  

A piece of tissue paper folded twice was 

placed in a small petri dish containing 6 ml of 

phosphate buffer (pH 6.8). A tablet was put on the 

paper and the time required for complete wetting 

was measured. The wetted tablet was then 

weighed. Water absorption ratio indicated with R, 

ulated by using the below mentioned 

    Where, Wa = weight of tablet after water absor

tion 

Wb = weight of tablet before water absorption.

Resultsand Discussion: 

 Table no.2: Calibration values of Prochlorperzine 

maleate in acidic buffer (pH 1.2)

Sl. No. 
Concentration 

(µg/ml) 

0 0 

1 5 

2 10 

3 15 

4 20 

5 25 

 

As UV spectrophotometric method was selected 

for quality control purposes, the λ

be 265 nmfrom UV spectrum of Prochlorperzine 

maleate in pH 1.2 acidic buffer as shown in above 

figure. The data obtained i.e. absorbance versus 

concentration were linearly regressed and the 

slope was found to be 0.035 and regression co

efficient being 0.999. 

Compatibility Study: 

Standard calibration curve of Prochlorperzine maleate 

Fig.no.1: Standard calibration curve of Prochlorperzine maleate 
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Where, Wa = weight of tablet after water absorp-

Wb = weight of tablet before water absorption. 

Calibration values of Prochlorperzine 

n acidic buffer (pH 1.2) 

Absorbance 

0.000 

0.181 ± 0.01 

0.358 ± 0.01 

0.521 ± 0.02 

0.706 ± 0.01 

0.889 ± 0.02 

As UV spectrophotometric method was selected 

for quality control purposes, the λmaxwas found to 

be 265 nmfrom UV spectrum of Prochlorperzine 

pH 1.2 acidic buffer as shown in above 

figure. The data obtained i.e. absorbance versus 

concentration were linearly regressed and the 

slope was found to be 0.035 and regression co-
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IR data of Drug :

IR data ofDrug :Superdisintegrants (CroscarmelloseSodium:Crospovidone:SSG)

Fig.no.2: Superdisintegrants (CroscarmelloseSodium:Crospovidone:SSG)

Table no.3: Principal absorption peaks of different groups found in IR

Sl. 

No 

Drug/  Super-

disin-tegrants 

Name Stretch 

(amide) 

Asymme

tric (SO

1 Standard 
3500-

3100 
3500

2 
Drug:Super-

disintegrants 
3499.20 3334.96
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IR data of Drug : Prochlorperzine maleate 

:Superdisintegrants (CroscarmelloseSodium:Crospovidone:SSG)

Fig.no.2: Superdisintegrants (CroscarmelloseSodium:Crospovidone:SSG)

Principal absorption peaks of different groups found in IR

Principal absorption peaks of different groups found in IR

Absorption spectrum, wavelength in cm-1 

NH CH SO2 

Asymme-

tric (SO2) 

Symmetric 

(SO2) 
Stretch 

Asymm-

etric 

3500-3100 3500-3100 
3000-

2850 
1375-1300 

3334.96 3229.25 3096.01 1324.63 
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:Superdisintegrants (CroscarmelloseSodium:Crospovidone:SSG) 

 

Fig.no.2: Superdisintegrants (CroscarmelloseSodium:Crospovidone:SSG) 

Principal absorption peaks of different groups found in IR 

ption peaks of different groups found in IR 

 SN 

Symm-

etric 
Stretch 

1350-

1140 
850-915 

1114.32 886.86 
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Table no.4: Evaluation of Precompression parameters of rapidly disintegrating oral tablets containing 

Prochlorperzine maleate; values as mean ± S.D, n=3 

Formulation 

code 

Mean Angle of repose* ± 

S.D. 

Mean  bulk 

density * 

(g/cm3) ± S.D 

Mean Tapped  

density* (g/cm3) 

± S.D. 

Carr’s Index* 

(%) ± S.D 

Hausner’s 

Ratio*       ± 

S.D 

F1 23.53±0.63 0.64± 0.002 0.76±0.006 15.72±0.02 1.19±0.0006 

F2 26.21±1.25 0.60±0.003 0.71  ±0.005 15.08±0.19 1.18±0.003 

F3 24.7±1.30 0.61± 0.002 0.72±0.003 15.17±0.06 1.18±0.001 

F4 26.13 ±0.97 
 

0.61±0.002 0.73 ±0.002 15.32±0.04 1.18±0.0006 

F5 26.52±0.86 0.58±0.002 0.72 ±0.002 18.64±0.03 1.23±0.0006 

F6 26.99±2.31 0.61± 0.003 0.75 ±0.005 18.79±0.08 1.23±0.001 

Table no.5:Evaluation of postcompression parameters of rapidly disintegrating oral tablets containing 

Prochlorperzine maleate. F= Formulation values as mean ± S.D, n=3 

 

Evaluation of Precompression parameters of ra-

pidly disintegrating oral tablets containing 

Prochlorperzine maleate. 

The IR spectra of drug:superdisintegrants showed 

principal peaks at 3499.20 cm-1(N-H (amide) Stret-

ching), 3334.96 cm-1(N-H (SO2) Asymmetric Stret-

ching), 3229.25 cm-11 (N-H (SO2) Symmetric Stret-

ching), 3096.01 cm-(C-H Stretching), 1324.63 cm-

1(SO2 Asymmetric Stretching), 1114.32 cm-1 (SO2 

Symmetric Stretching) and 886.86 cm-1 (S-N stret-

ching).  From the results, it was concluded that 

there was no interference in the functional groups 

as the principle peaks of the Prochlorperzine ma-

leate were found to be unaltered in the spectra of 

the drug-polymer physical mixture. 

The values of angle of repose were found to be in 

the range of 230.53’ ± 0.63 and 260.99’ ± 2.31. All the 

formulations prepared by direct compression me-

thods showed the angle of repose less than 300, 

which reveals good flow property. Bulk density 

was found in the range of 0.58 ±0.002 to 0.64 ± 0.002 

g/cm3 and the tapped density between 0.71 ± 0.005 

to 0.76 ± 0.006 g/cm3. Using above two density da-

ta, Hausner’s ratio and compressibility index were 

calculated. The powder blends of all formulations 

with Hausner’s ratio <1.25 indicated better flow 

properties. The compressibility index was found 

between 15.08 ± 0.19 to 18.79 ± 0.08% and the com-

pressibility-flowabilty correlation data indicated an 

excellent flowability of all powder blends. When 

the % compressibility ranges from 5 to 16, the ma-

terials have acceptable flow property and packing 

ability. There was better compressibility observed 

with crospovidone in comparison to sodium starch 

glycolate and croscarmellose sodium attributing to 

its smaller particle size. 

Evaluation of postcompression parameters of 

rapidly disintegrating oral tablets containing 

Prochlorperzine maleate. 

The hardness of all the tablets prepared by direct 

compression methods was maintained within the 

4.33 ± 0.20 kg/cm2 to 4.43 ± 0.12 kg/cm2. The mean 

thickness was (n=3) almost uniform in all the for-

‘F’ 

code 

Hardness 

(Kg/cm 2) 

Thickness 

(mm) 
Friability (%) 

Weight 

Variation 

Content of drug 

uniformity 

(%) Mg % 

F1 4.35±0.13 5.52 ±0.15 0.58±0.001 250.4±0.001 0.16 97.82±0.42 

F2 4.37±0.08 5.52±0.01 0.57  ±0.001 250.45 ±0.001 0.18 98.65±0.22 

F3 4.35±0.22 5.52 ±0.01 0.52  ±0.001 250.2  ±0.002 0.08 99.29±0.28 

F4 4.33±0.20 5.52±0.01 0.54  ±0.002 250.45 ±0.001 0.18 101.02±1.26 

F5 4.43±0.12 5.52±0.02 0.58  ±0.001 249.95 ±0.002 0.09 99.33±0.94 

F6 4.43±0.06 5.52 ±0.02 0.55  ±0.001 250.1 ±0.002 0.04 99.12±0.22 
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mulations and values ranged from 5.52 ± 0.01 mm 

to 5.52 ± 0.15 mm. The friability of all the tablets 

prepared by direct compression methods was 

within 0.52 % to 0.58 %. The formulations F-1 and 

F-5 showed slightly higher than the other. The 

weight variation of all the tablets was found be-

tween 249.95 ± 0.002 to 250.45 ± 0.002 mg. The per-

cent drug content of formulations F1, F2, F3, F4, F5 

and F6 was found to be 97.82%, 98.65%, 99.29%, 

101.02%, 99.33% and 99.11% respectively. All the 

formulation parameters are within pharmacopeial 

limit.   

The in-vitro wetting time was found to be in the 

range of 47.33 ± 1.15 to 119.33 ± 1.15 seconds. Per-

cent water absorption ratio for all formulations was 

found to be in the range of 43.97 ± 0.04 to 66.56 ± 

0.01%. Formulations with crospovidone exhibited 

quicker wetting time and higher percent water ab-

sorption ratio when compared to sodium starch 

glycolate and croscarmellosesodium.Disintegration 

time as per Indian Pharmacopeia for all the formu-

lation was found to be within 60 seconds, which 

was well within Indian Pharmacopeial limit (In-

dian Pharmacopeial limit is 180 seconds). The low-

est disintegration time was seen for formulation F3 

which shows 23.33 seconds followed by formula-

tion F4 which was 27.66 seconds in which crospo-

vidone was the superdisintegrant used. It indicated 

that crospovidone was a better superdisintegrant 

followed by sodium starch glycolate and croscar-

mellose sodium. As crospovidone rapidly exhibits 

high capillary activity and pronounced hydration 

capacity when compared to the latter two. 

In-vitro dissolution studies:  

All the six formulations were subjected for in-vitro 

dissolution studies using tablet dissolution tester 

USP XXIII apparatus type – 2 (paddle). The disso-

lution medium 1.2 pH acidic buffer was used to 

study the drug release. The samples were with-

drawn at different intervals of time and analyzed 

at 265nm using UV spectrophotometer. 

Percent Drug release profile of Prochlorperzine 

maleate rapidly disintegrating oral tablets (For-

mulation F1-F6). 

The maximum percentage cumulative drug release 

after 10 min. of the formulations F1, F2, F3, F4, F5 

and F6 was found to be 93.96, 92.67, 96.53, 97.82, 

96.53 and95.24% respectively as shown intable 

no.6. 

From the graph R2 values of F1, F2, F3, F4, F5 and 

F6 was found to be 0.965, 0.979, 0.970, 0.975, 0.968 

and 0.986 which is higher as compared to zero or-

der kinetic. Hence we can say that drug release 

follows first order kinetic.  

 

Table no. 6: Formulation parameters with in pharmacopeial limit. F= Formulation values as mean ± S.D, n=3 

F 

code 

Wetting time 

(sec) 
Water absorptionn ratio (%) 

Disintegration time 

(sec) 

F1 80.66 ±1.52 49.33 ±0.01 51.66 ±1.52 

F2 119.33 ±1.15 43.97 ±0.04 54.33 ±2.08 

F3 47.33 ±1.15 61.90±0.01 23.33 ±0.57 

F4 51±1.73 66.56±0.01 27.66 ±0.57 

F5 74.33 ±1.15 52.65±0.01 42.33 ±1.52 

F6 110.33 ± 1.15 47.83±0.01 46.66 ±0.57 

  

 

 

  

 

 

 



Arun Kumar P

 

 

Fig no.3: Zero order comparative dissolution profile of rapidly disintegrating tablets of Prochlorperzine m

leate in acidic buffer 

Fig no.4: First order rate kinetic release study for Formulation F1

Summary and Conclusion:  

In the present work, an attempt was made to d

velop rapidly disintegrating oral tablets of Proc

lorperzine maleate. From the above results it was 

concluded that, the in-vitro disintegration, wetting 

time parameters revealed that croscarmellose s

dium, crospovidone, sodium starch glycolate, 

alone and withstarlac, acts as superdisintegr

and water absorption ratio also reveals good a

sorptivity in all the formulations. In

tion studies revealed a maximum drug release up 

to 97.82% within a period of 10 minutes thus i

crease in the bioavailability of the drug. Thus, r

pidly disintegrating oral tablets will surely e

hance the patient compliance, low dosing, rapid 

onset of action, increased bioavailability and less 

side effects. 

Based on the experimental data and the results 

obtained the formulation of a rapidly disintegra
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Fig no.3: Zero order comparative dissolution profile of rapidly disintegrating tablets of Prochlorperzine m

leate in acidic buffer (pH 1.2) for formulation F1-F6. 

Fig no.4: First order rate kinetic release study for Formulation F1-F6. 

In the present work, an attempt was made to de-

tablets of Proch-

lorperzine maleate. From the above results it was 

disintegration, wetting 

time parameters revealed that croscarmellose so-

dium, crospovidone, sodium starch glycolate, 

alone and withstarlac, acts as superdisintegrants 

and water absorption ratio also reveals good ab-

In-vitro dissolu-

tion studies revealed a maximum drug release up 

to 97.82% within a period of 10 minutes thus in-

crease in the bioavailability of the drug. Thus, ra-

disintegrating oral tablets will surely en-

hance the patient compliance, low dosing, rapid 

onset of action, increased bioavailability and less 

Based on the experimental data and the results 

obtained the formulation of a rapidly disintegrat-

ing oral dosage form of Prochlorperzine maleate an 

H2 receptor antagonistic drug as envisaged in the 

research objectives have been achieved successfu

ly. 
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