
INTRODUCTION 
Nitroglycerin (glyceryl trinitrate) is a Nitrate derivative 
which is primarily used in the anginal diseases. Glyceryl 
trinitrates act by dilating the blood vessels (Figure 1). Due to 
vasodilatation capacity of vascular muscles increases and the 
venous return or preload decreases. This decreases the work 
of cardiac muscles and therefore reduces the requirement of 
oxygen. Glyceryl trinitrate is highly volatile and explosive 
in nature. Therefore, glyceryl trinitrate is supplied in diluted 
form for the pharmaceutical industries. In is provided in the 
form of powder, where glyceryl trinitrate is adsorbed on the 
inert carrier excipient like lactose, mannitol or dextrose. 
Generally, 10% diluted form of glyceryl trinitrate is used for the 
formulation of dosage form. Sublingual tablet of nitroglycerin 
is official in the different pharmacopeia. Sublingual tablets are 
the preferred dosage form among patient who are suffering 
from angina and congestive heart failure due to its quick action. 
Sublingual tablets shows the effect within a few minutes which 
is a primary need for a patient. For the development of dosage 
form, multiple superdisintegrants like kollidon CL and vivasol, 
lycatab were used. Each superdisintegrant has own mechanism 
of disintegration. 

MATERIALS AND METHODS

Materials
A sample quantity of diluted nitroglycerin provided by M/s 
Bharat Pharma. Sample quantities of superdisintegrants were 
received from Signet Pharma. 

Methods
As per the pharmacopeia and other literature sources, the 
therapeutic dose of nitroglycerin sublingual tablet is 0.6 mg. 
Therefore, in all formulations API strength of the tablet was 
kept 0.6 mg. in the manufacturing process API and other 
excipients were mixed in a geometrical manner using the mesh 
of #40. Lubricants were added at the final stage and mixed 
properly. Tablets were compressed at the target weight of 100 
mg using the 6.0 mm biconvex punch (Table 1). 
Study of Powdered Blend Before Compression9,10

Angle of Repose
This is the method used to estimate powder flow ability from 
hopper. In this technique, a heap is formed on the surface 
after pouring the powder blend thru the glass funnel. Different 
dimensions of the heap are measured like its base diameter 
and heap height from the surface. Then powder flowability is 
measured using the following formula (Table 2). 

 

Where, the Theta value shows the angle of repose.

Figure 1: Structure of Nitroglycerin
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Initial and Tapped Density (Table 2) 
This parameter measures the volume occupancy by the powder 
during filling in the blender and in the tablet die. 

Both densities are measured by dividing the bulk volume 
or tapped volume from the powder mass value.
Study of Tablet After Compression11,12

Variability in the Tablet Weight
This parameter indicates the obtained rang of tablet weight 
during compression. As per the Pharmacopoeial requirement 
for 80 mg tablet weight all tablets must fall within the range 
of + 7.5% of tablet avg. weight (Table 3). 

Thickness
Tablet thickness should remain in the controlled range because 
this parameter has directly impact on the packaging. Tablet 
thickness is calculated by using the instrument Pharma Test 
PTB 330 (Table 3).
Strength of Tablet
A tablet should have sufficient strength to maintain its shape 
during handling by the patient and during tablet packaging and 
transport. Tablet strength was measured using the instrument 
Pharma Test PTB 500. This is an automated Hardness tester. 

Table 1: Formulations of tablets employing Multiple Superdisintegrants

Constituents
Batch No.
F-01 F-02 F-03 F-04 F-05 F-06 F-07 F-08 F-09

Drug 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Kollidon CL 5 10 15 - - - - - -
Vivasol - - - 5 10 15 - - -
Lycatab - - - - - - 5 10 15
Pearlitol 63.4 58.4 53.4 63.4 58.4 53.4 63.4 58.4 53.4
Aerosil 200 2 2 2 2 2 2 2 2 2
Cal. Stearate 5 5 5 5 5 5 5 5 5
Purified Talc 4 4 4 4 4 4 4 4 4
Total wt. (mg) 80 80 80 80 80 80 80 80 80

Table 2: Physical parameters of powdered formulations

Batch No. Angle of Repose Bulk Density (gm/mL) Tapped Density (gm/mL) Compressibility Hausner Ratio

F-01 24.2 0.556 0.968 42.593 1.742

F-02 23.8 0.545 0.968 43.636 1.774

F-03 24.0 0.556 0.968 42.593 1.742

F-04 26.4 0.508 0.968 47.458 1.903

F-05 26.1 0.508 0.968 47.458 1.903

F-06 25.7 0.508 0.968 47.458 1.903

F-07 28.1 0.492 0.968 49.180 1.968

F-08 28.4 0.500 0.968 48.333 1.935

F-09 26.3 0.492 0.968 49.180 1.968

Table 3: Physical parameters of formulations after compression

Batch No. Avg. weight(mg) Tablet Strength (Kp) Thickness (mm) Friability (%) DT (Sec) Assay (%)

F-01 82.4 3.2 3.18 0.26 32 99.8
F-02 83.1 2.7 3.27 0.21 15 99.7
F-03 84.2 3.4 3.13 0.38 16 99.4
F-04 83.8 2.9 3.28 0.25 53 99.0
F-05 82.7 3.1 3.18 0.27 48 98.8
F-06 81.8 3.0 3.07 0.29 20 99.8
F-07 80.7 2.9 3.11 0.27 125 99.6
F-08 81.0 3.1 3.13 0.19 114 99.8
F-09 82.1 3.4 3.21 0.24 105 99.7

Powdered Blend Before Compression

Tablet After Compression
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Friability 
This is the measure of tablet powder loss during tablet coating, 
packaging, or transport. It was determined by using the 
instrument Pharma Test PTF 100. The percent loss of powder 
was calculated after tumbling the tablet in the instrument for 
4 minutes (Table 3).
Disintegration Time
This parameter measure the time of tablet needed to completely 
disintegrate. It was determined by using the instrument Pharma 
Test PTZ 100. Before releasing of the drug from the tablet it 
needs to complete disintegration of the tablet (Table 3).
Drug Content in the Tablet
This is the parameter which measures the amount of drug 
available in the tablet. This is measured by converting the 
tablets first in the powder form. Then this powder is diluted 
with suitable media. After proper dilution and filtration drug 
content was measured by the UV spectrophotometer at the 
λmax 220.0 nm (Table 3).
In-vitro Drug Dissolution13

This parameter measures the amount of drug releases from the 
dosage form at different time period. Study was carried out as 
per the USFDA dissolution method. Study was done in 500 
mL, 6.5 pH buffer at 50 rpm. Samples were collected at 1, 3, 
5 and, 10 minutes using the apparatus USP type 2 - Pharma 
Test PT-DT70 (Table 4 and Figure 2).

RESULT AND DISCUSSION
As per observed results f lowability of powder for all 
formulations were found to be satisfactory and suitable for 
the direct compression process. The angle of repose for all 
formulations was below 300, a characteristic of a powder 
having good flowability. 

The average targeted weight of the compressed tablets was 
found to be within the pharmacopoeial range. Additionally, 
tablet thickness and strength were also satisfactory for all 
the formulations. For the formulations F-02, F-03 and F-06, 

disintegration time was found to be 15, 16 and 20 seconds, 
respectively; for all other formulations, it was observed to be 
more than 30 seconds. The drug content of all formulations 
were within the Pharmacopoeial limit.

In dissolution, more than 90% drug release was observed 
for almost all formulations. But when we compared the drug 
release with the commercial product it was found that only the 
formulations F-02 and F-06 qualify the criteria needed for a 
sublingual tablet. 

CONCLUSION
As per the dissolution data and the graphical representation 
of different formulations, F-02 and F06 formulations were 
observed to be equivalent to the commercial drug product. 
These formulations qualify all the criteria which are a prime 
need in the manufacturing of sublingual tablet. Therefore, these 
formulations can be scaled up to confirm reproducibility and 
manufacture commercial batches.  
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Figure 2: % Drug release of different formulations
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