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ABSTRACT 

This study investigates the effect of different disintegration agents—starch, lactose, crospovidone, and methyl cellulose—on the 
physical and performance parameters of paracetamol tablets. Granules were prepared and evaluated for flow properties, then 
compressed into tablets and tested for hardness, friability, weight variation, disintegration time, and drug release using UV 
spectrophotometry. Among all disintegrants, crospovidone demonstrated the best performance with rapid disintegration, excellent 
flow properties, and the highest drug release (101.98%), making it the most suitable for fast-dissolving formulations.  
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INTRODUCTION 

ral tablets are the most widely used solid unit dosage 
form due to their ease of administration, precise 
dosing, long shelf life, and cost-effective 

manufacturing. Most tablets are designed for oral delivery 
and can be formulated for immediate or modified release 
using appropriate ingredients and manufacturing 
techniques. A tablet typically contains the active 
pharmaceutical ingredient (API) along with excipients—
substances that, although pharmacologically inactive, are 
critical to the formulation's performance, manufacturability, 
stability, and patient acceptability.1-5 

Excipients perform various roles such as disintegration, 
binding, lubrication, and enhancing flow properties. To be 
suitable for pharmaceutical use, excipients must be 
chemically and physically stable, physiologically inert, and 
compliant with regulatory standards. Recent trends include 
the use of co-processed excipients, which combine multiple 
excipients to improve functionality and reduce formulation 
complexity.6-8 

Among all excipients, disintegrants are particularly important 
because they enable the breakdown of the tablet into smaller 
fragments upon ingestion, facilitating the dissolution and 
absorption of the API. The disintegration process typically 
involves two phases: initial fragmentation into aggregates, 
followed by deaggregation into primary particles. Traditional 
disintegrants include starches and celluloses, which function 
mainly by absorbing moisture and swelling. Modern 
formulation strategies utilize "super disintegrants" like 
sodium starch glycolate, croscarmellose sodium, and 
crospovidone, which provide efficient disintegration at lower 
concentrations due to enhanced swelling, wicking, and strain 
recovery properties.9-13 

Each disintegrant operates via specific mechanisms—such as 
capillary action, swelling, or gas generation—and often 
exhibits multiple disintegration pathways synergistically. A 

sound understanding of disintegrant types, mechanisms of 
action, and material properties is essential for designing 
effective tablet formulations that ensure rapid drug release 
and bioavailability.14-18 

MATERIALS AND METHODS 

MATERIALS: 

1] Active pharmaceutical ingredients [API]: 

Example - Paracetamol. 

2] Disintegrants:  Starch, Methyl cellulose, Crospovidone, 
Lactose 

3] Excipients:  Starch (Binder), Gum Acasia (Binder), 
Magenisum stearate (lubricant), Talc (Glidant) 

METHODOLOGY: 

Formulation of Tablets:  

A] Granules formulation:  

1. Weigh paracetamol powder and sift it through a 100# 
sieve.   

2. Combine paracetamol and starch powder thoroughly 
using a mortar and pestle.   

3. Gradually add starch paste to the mortar until a cohesive 
mass is achieved; make a note of the amount of starch paste 
used for granulation.   

4. Screen the resulting cohesive mass using a 12# 
granulating sieve and place it on the granulating tray.   

5. Dry the granules in the tray at 50°C for 30 minutes, then 
pass 50% of the dried granules through a 16# sieve to 
achieve a uniform particle size, and continue drying for an 
additional 30 minutes.   

6. Proceed to compress the tablet. 11,19-23,35,42 
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B] Preformulation Studies: 

Angle of repose: 

Determined using the funnel method to assess powder 
flow. The height and radius of the powder cone were 
measured, and the angle was calculated using: 24,25                                                       

θ = tan-¹ ( h/r) 

Bulk Density: 

A known weight of powder was added to a graduated 
cylinder. Bulk density was calculated as:28,43 

Bulk density =Weight of powder/Bulk volume 

Tapped Density: 

The same powder was tapped 500–1250 times using a tap 
density apparatus. Tapped density was calculated as: 29,30   

Tapped density = Weight of powder /Tapped volume 

Carr’s index and Hausner’s Ratio: 

These parameters assess flow and 
compressibility. 

Carr’s index = (Tapped density – Bulk density / Tapped density) X 
100 Hausner’s Ratio = Tapped density / Bulk density 

 

 

 

C] Tablet Compression Procedure:31-36,40,45 

1. Fill Die: Granules added into the die cavity. 

2. Compress: Powder compressed using punches with set 
pressure. 

3. Eject: Tablets released and collected. 

4. Settings: Weight, size, and pressure kept constant 
across batches. 

EVALUATION PARAMETERS:3 9 , 4 1 - 4 7  

1. Hardness Test: 
Measures the force needed to break tablets; affected by 
excipients and formulation. 

2. Friability Test: 
20 tablets rotated at 25 rpm for 4 minutes; % weight loss 
indicates resistance to abrasion. 

3. Weight Variation Test: 
Weigh 20 tablets individually; check % deviation from 
average weight. 

4. Disintegration Test: 
6 tablets tested in water, 0.1HCL, Phosphate Buffer   at 
37 ± 2°C; must fully disintegrate within the specified time. 

5. Assay (UV Spectrophotometer): 
Drug content measured by absorbance at 233 nm using 
standard and sample solutions. 

Table 1: Preformulation Study 

Sr.No. Disintegrate 
Agent 

Angle of 
repose (⁰) 

Bulk density 
(g/cm³) 

Tapped density 
(g/cm³) 

Carr's index 
(%) 

Hausner's 
ratio 

Flow property 

1 Starch 35.8 0.49 0.62 20.96 1.27 Fair 

2 Lactose 32.1 0.52 0.61 14.75 1.17 good 

3 Crospovidone 28.4 0.45 0.52 13.46 1.16 Good to excellent 

4 Methyl cellulose 37.6 0.38 0.49 22.45 1.29 Passable 

 

RESULTS 

1. Preformulation Study: 

Powder properties  

1. Angle of Repose less than 30° indicates excellent flow; 30-
40° is acceptable. 

2. Carr's Index <15% = good flow, 15-25% = fair, >25% = 
poor. 

Hausner's Ratio <1.25 = good flow; >1.25 may indicate poor 
flow. 

2. Hardness Test: 

Test: Tablet Hardness test 

      Product: Paracetamol 500 mg tablet 

Instrument Used: Monsanto Hardness Tester 

      Number of tablets tested: 6 

Unit: kg/cm² 

Average Hardness: 5.2 kg/cm². 

Acceptance Criteria:  Should be between 4-8 kg/cm² (as per 
IP). 

Result:  All tested tablets comply with specification. 

Table 2: Hardness Test 

Tablet No. Hardness (kg/cm²) Passed/failed 

Paracetamol (500mg) (Disintegrant) 

1.Starch 5.2 Passed 

2.Lactose 5.4 Passed 

3.Crospovidone 4.8 Passed 

4.Methyal cellulose 5.5 Passed 

3. Friability Test: 

Limit – Not more than 1.0 % 
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Table 3: Friability Test 

Tablet No. 

Paracetamol (500mg) 
Disintegrant 

Initial Weight 
(gm) 

Final 
weight 
(gm) 

% 
loss. 

Result 
(pass/ 
Fail) 

1. Starch 13.200 13.070 0.7 Pass  

2. Lactose 13.200 13.040 0.6 Pass 

3. Crospovidone 13.200 13.080 0.5 Pass 

4. Methyl Cellulose 13.200 13.079 0.8 Pass 

4. Weight Variation Test: 

Avg.wt. = sum of individual weight/ NO. of tablets. 

i] Acceptance Criteria (for tablet>324mg) 

ii] Individual weight should not derivate by more than (+, -) 
5% 

Table 4: Weight Variation Test 

Formulation             
(Disintegrant) 

Mean 
weight (mg) 

% 
Deviation 

Pass/ 

Fail 

Starch 500 ±2.5% Pass 

Lactose 498 ±2.4% Pass 

Crospovidone 501 ±2.6% Pass 

Methyl cellulose 502 ±2.7% Pass 

5. Disintegration Tests: 

Test: Tablet disintegration test 

Instrument used: Disintegration test apparatus. 

Medium: Purified water/0.1 N HCI/pH 6.8 phosphate buffer. 

Temperature: 37 ± 2°C. 

Number of Tablets Tested: 6. 

Tablet Specification: 500 mg Paracetamol tablet. 

Specification: All tablets disintegrated within 15 minutes (as 
per USP/BP/IP). 

Table 5: Disintegration Test 

Disintegrant Water 

(Min.) 

0.1N 

HCL 
(Min) 

Phosphate 

Buffer Ph 6.8 
(Min) 

Passed/ 

fail 

Starch 7 5 9 Passed 

Lactose 9 7 8 Passed 

Crospovidone 5 3 6 Passed 

Methyl Cellulose 9 6 9 Passed 

Table 6: Assay on Spectrophotometer 

Disintegrating 
Agent 

Conc. 
(% 

w/w) 

Absorbance 
at 243nm 

% drug 
release 

Remark  

Strach 5 0.712 94.93 Moderate 
disintegration 

Lactose 5 0.634 84.55 Slow 
disintegration 

Crospovidone 5 0.765 101.98 Rapid 
disintegration 

Methyl cellulose 5 0.689 91.93 Gel-forming; 
moderate 

Control (No 
disintegrant) 

0 0.521 96.55 Pour 
disintegration 

Note:   

1) A max for paracetamol is typically 243 nm. 

2) The higher the absorbance, the greater the drug 
content released. 

3) The standard 500 mg tablet was crushed, 
dissolved, filtered, and diluted to a known volume before 
analysis.  

CONCLUSION 

• Crospovidone was the best disintegrant, showing fastest 
disintegration, excellent flow, and highest drug release 
(101.98%). 

• Starch performed moderately well with acceptable 
disintegration and good mechanical strength. 

• Methyl Cellulose showed slower disintegration due 
to gel formation; better suited for sustained release. 

• Lactose acted mainly as a filler with poor 
disintegration and lowest drug release (84.55%). 

Overall, Crospovidone is the most suitable for fast-dissolving 
paracetamol tablets. 
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