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Abstract 

In the present work, the aim is to successfully formulate solid dispersion and incorporated it into a fast 

disintegrating tablet of aprepitant. Firstly increases the solubility of poorly water-soluble aprepitant by 

solid dispersion and then it is formulated into FDTs with improved patient compliance and convenience. 

Solid dispersions are prepared by the fusion method and solvent evaporation method. The formulation 

F9 is selected for best formulation because it shows the  % yield 95%, drug content, dissolution 94%. 

after then selected batch F9 is formulated into FDTs results are disintegration time 12 seconds, 

dissolution drug release 99 % of this formulation respectively. 

Keywords:  Solubility, Solid dispersion, Fast disintegrating tablet, Aprepitant. 

INTRODUCTION 

 

Nausea is an unpleasant sensory and emotional experience accompanied by an autonomic driven physiological 

change of pallor and upper GI track hypersecretion [1]. A current oral formulation of aprepitant is indicated for 

the administration of multiple doses, which was due to the half-life of approximately 9-13 h with a time to peak 

plasmas level of 4 h [2]. 

Approximately 40% of patients who receive chemotherapy have experienced nausea and vomiting [3, 4]. 

Control of nausea and vomiting following chemotherapy and surgery has been improved in recent years due to 

the advancement of novel, effective, and better-tolerated antiemetic therapies [5-7].  
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Solubility is a significant physicochemical factor affecting the absorption of a drug and its therapeutic 

effectiveness. The rate and extent of dissolution of the drug from any solid dosage form determine the rate and 

extent of absorption of the drug. In the case of poorly water-soluble drugs, dissolution is the rate-limiting step in 

the process of drug absorption [8]. Solid dispersion (SD) is the method that involves the dispersion of one or 

more active ingredients in an inert carrier or matrix in solid-state prepared by melting, dissolution insolvent, or 

melting-solvent method. Conventional oral drug delivery systems, including solutions, suspension, tablets, and 

capsules are difficult to administer to patients with dysphagia. Swallowing problems can also appear often in 

specific populations, including pediatric, elderly, nauseated patients, and developmentally disabled patients. In 

addition to these difficulties, convenience is also a notable concern associated with oral antiemetics like the 

patients taking tablet formulations to require water to ease swallowing, which is not always available [10]. Fast 

disintegrating tablets (FDTs) have been designed to allow a solid dose to be rapidly dissolved in the oral cavity 

without the need for water [11-12]. Several approaches have been used to formulate FDTs like freeze-drying, 

tablet molding, sublimation, direct compression, etc. Out of these direct compression has become the most 

popular used technique. [13-14]. 

MATERIALS : 

 

Aprepitant, Sodium Starch glycolate, Polyethylene glycol 6000, Poloxamers 188,  Microcrystalline cellulose, 

Magnesium Stearate, Mannitol, Sodium saccharin, Talc, Croscarmellose Sodium. All reagents used were of 

analytical grade and parched from LOBA Chemie Pvt. Ltd.  

 

METHODS: 

Fusion Method and Solvent Evaporation Method. 

1. PREPARATION OF SOLID DISPERSION: 

Solid dispersions of Aprepitant were prepared by the fusion method and solvent evaporation method. For the 

optimization of solid dispersion with drug and Polymer ratio, with the different polymers in the ratio of 1:1, 

1.3, and 1:5 three polymers were taken for screening of polymer for solid dispersion. They were PEG 6000, 

Poloxamers, and sodium starch glycolate.F1-F3 Batch was prepared with the Fusion method and the F4-F9 

Batches were Prepared with solvent evaporation method.[15] 
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2. FORMULATION OPTIMIZATION OF SOLID DISPERSION 

S.NO. Formulation No. Drug [mg] PEG 6000 

[mg] 

Poloxamers 

188 [mg] 

Sodium Starch 

glycolate [mg] 

1. F1 10 10 - - 

2. F2 10 30 - - 

3. F3 10 50 - - 

4. F4 10 - 10 - 

5. F5 10 - 30 - 

6. F6 10 - 50 - 

7. F7 10 - - 10 

8. F8 10 - - 30 

9. F9 10 - - 50 

                      Table No.01 Formulation optimization of Solid dispersion  

Fusion Method. 

Weight accurately 10 mg polymer and placed it into a china dish and heat it on a water bath with continuous 

stirring until the polymer is dissolved. Add 10 mg Aprepitant (drug) in dissolved polymer solution with 

continuous stirring to form a homogenous mixer. After complete mixing of drug and polymer rapidly transfer 

into the ice bath to solidified with vigorous stirring. Then, the final solid mass is crushed, pulverized, and 

sieved. Different optimized combinations of solid dispersion with different polymers were prepared and 

evaluated for different evaluation parameters.[16] 

Solvent Evaporation Method 

Weight accurately 10mg of polymer and 10mg aprepitant (drug) placed into china dish. Add a sufficient volume 

of methanol to dissolve completely with continuous stirring. Allow mixture to evaporate completely on a water 

bath at 450c with continuous stirring to obtain dry mass. The dried mass was pulverized and passed through 44 

mesh sizes. Different optimized combinations of solid dispersion with different polymers were prepared and 

evaluated for different evaluation parameters.[17] 

 

 

 

 

3.CHARACTERIZATION OF SOLID DISPERSION 

1.Determination Of Percent Drug Content. 
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 Determination Percent drug content, accurately weighed solid dispersion equivalent to 10 mg of Aprepitant was 

transferred to100 ml of volumetric flask and diluted to 100 ml with methanol and sonicated for 30 min for 

complete solubilization of the drug. The solution was filtered through a 0.45 μ filter and measured at 245nm in a 

double beam UV spectrophotometer (UV 1800, Shimadzu, Kyoto, Japan). The concentration of Aprepitant was 

determined using the calibration curve of the drug in methanol.[18,19] 

    2. Solubility Studies 

Saturation solubility studies were conducted as per the method described by Higuchi. The saturation solubility 

was performed by adding an excess amount of solid dispersion in 10 ml 6.8 PH phosphate buffer in a glass vial. 

Mixed vigorously for 30 mins and shaken mechanically for 72 h at 37°C ± 0.5°C. then vials are centrifuged for 10 

mins at 2500 RPM. The saturated solutions were filtered through a 0.45-μm membrane filter. And filtrates were 

suitably diluted, analyzed using Shimadzu UV-1800, (UV-1800 Shimadzu, Kyoto, Japan) UV-1800 

spectrophotometer at 206 nm. 

 3.Percentage Yield 

Thoroughly dried solid dispersion was collected and weighed accurately. The percentage yield was then 

calculated using formulae given below 

Percentage yield= Mass of Solid dispersion obtained ×100 

                                      Total weight of drug and polymer 

4. In Vitro Dissolution Studies 

The dissolution study was carried out using a USP apparatus type-II. The dissolution medium was 900 ml 6.8 

pH phosphate buffer kept at 37±1ºC. The basket was rotated at 50 rpm. Samples of 5 ml were withdrawn at 

specified time intervals and analyzed spectrophotometrically at 206 nm using Shimadzu-1800 UV-visible 

spectrophotometer. The samples withdrawn were replaced by fresh buffer solutions. The dissolution study was 

continued for the next 2 h.[20,21] 

 

 

5. Dsc Analysis Differential Scanning Colorimetry (Dsc) Analysis 

The thermal properties of the pure drug and sodium starch glycolate mixtures were evaluated using a 

differential scanning calorimeter. The analysis was performed with a heating range of 48-50oC and a rate of 10 

oC min-1 in an inert nitrogen atmosphere.[22] 
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4.FORMULATION FAST DISINTEGRATING TABLET WITH OPTIMIZED SOLID DISPERSION. 

                                     

 

 

 

 

 

 

 

Table No.02 Formulation Fast Disintegrating Tablet 

5.PREPARATION OF FAST DISINTEGRATING TABLET: 

1.All the ingredients were passed through an 80# sieve. 

2.Solid dispersion  (45  mg is equivalent to  10  mg  Aprepitant)  was mixed with super disintegrant 

Croscarmellose sodium, mannitol, and directly compressible microcrystalline cellulose as diluents and other 

excipients such as magnesium stearate and talc, Sodium saccharin. 

  3.The powder blend was directly compressed using flat punches on a   double rotary tablet compression 

machine.[23] 

 

6.EVALUATION OF TABLET 

1. PRE-COMPRESSION STUDIES 

1) Angle Of Repose 

The angle of repose is defining as the maximum angle possible between the surface of the pile of the horizontal 

plate and powder. For determining the angle of repose of powder a funnel was kept on a stand in a vertical 

position and about 10 gm of the drug was filled in that funnel. Then the powder was release on the paper to form a 

conical heap. Then that heap was measured in different directions like height was measured by the scale. And the 

angle of repose was calculated by using the following formulae 

                                                                      θ =tan-1 (h/r) 

θ = Angle of the repose  

h = Height of the heap  

S.NO Ingredients B1 B2 B3 

1. Optimized solid dispersion(F9) 240 240 240 

2. Croscarmellose sodium 10 20 30 

3. Microcrystalline cellulose 60 50 40 

4. Mannitol 33 33 33 

5. Talc 5 5 5 

6. Magnesium stearate 10 10 10 

7. Sodium saccharin 2 2 2 
 

Total 360 mg 360 mg 360 mg 
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r = Radius of the heap 

2) Bulk Density 

It is obtained by measuring the volume of a mass of powder that passed through the screen.  The ratio of the mass 

of powder to the volume of bulk. Bulk density mostly depends on the shape if the shape of the powder is 

spherical bulk density is increase. The powder sample equivalent to the 10 gm is weighed then that powder was 

filled in a 50ml of cylinder. And then the powder will be leveled and that volume was noted.[25] 

                                                         ρi = m /Vi 

ρi=Bulk density 

m=mass of the blend  

Vi = untapped volume 

3). Tapped Density 

It is the ratio of a mass of the powder which was occupied the volume after it has been tapped for a defined 

period. 

                                     ρt = m/Vt 

ρt = Tapped density 

m = mass of the blend 

Vt = tapped volume 

4). Powder Compressibility 

The compressibility index measures the propensity of a  powder to be compressed.  As such, they are measuring 

the relative importance of inter particulate interactions. In a free-flowing powder, such interactions generally 

less, and tapped densities will be closer in value. And for the poorer flowing materials, there are frequently 

greater and larger inter particulate interactions and a greater difference between tapped and bulk density will be 

observed. These differences are reflected in the compressibility index calculated by the formula. One of the 

important measures that can be obtained from bulk and tapped density determinations is the percent 

compressibility or  Carr’s index  (I),  which is determined by the following equation.[26] 

I = Tapped density - Tapped density ×100 

Bulk density 

 

5). Hausner’s Ratio 

Hausner ratio is related to interparticle friction and, as such used to predict powder flow properties. The 

compressibility index [Carr’s index (%)] is an indication of changes that occur in the packing arrangement while 

tapping the powder and is a direct measure of the propensity of a powder to consolidate when undergoing 

vibration, shipping, and handling. The table shows that the compressibility index was the highest for all the 

polymers which had poor, flow properties since higher values tend to indicate poor flowability of powders. As 
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per Table, higher values for Hausner ratio and angle of repose indicate poor flow properties of the polymers. 

This data suggests the need for granulation.[27] 

                             Hausner’s ration = Tapped Density 

Bulk Density 

7.POST COMPRESSION STUDIES 

The prepared tablet of Aprepitant was evaluated on the various parameters according to the Indian 

Pharmacopeia e.g. appearance, dimensions (diameter and thickness), weight variation, hardness, friability, 

assay, and drug content. 

1. Weight Variation 

Randomly selected 20 tablets will be weighed individually and calculate average weight will be calculated. The 

individual weight is compared with the average weight. And the difference in weight variation should be within 

the standard limits according to the USP and IP. And the percent in deviation was calculated by 

formulating.[28] 

 % Weight Variation Difference = Individual Weight - Average Weight 

                                                              The Average Weight Of × 100 

 
                      Table No.03:- Allowed Percentage Deviation In Weight Variation 

 

 

 

 

 

 

2.Friability Test 

This test is used for the determination of the physical strength of the tablets and mainly applies to the 

compressed tablet. De dust the 10 tablets and weigh accurately the required number of tablets. Keep the 

tablets in the friability and rotate them 100 times. Then after that remove the tablets. Remove its dust and then 

weigh them accurately. 

                                                  % 𝐹 =𝐼 – 𝐹×100 

                                                                     𝐼 

I=initial weight 

F=final weight 

 

The Average Weight Of 

The 

Tablet 

(According To IP) 

 
Allowed Percentage 

Deviation (%) 

Average Weight Of The 

Tablet (According To 

USP) 

80 mg or less 10 130mg or less 

More than 80 mg but 

less than 250 mg 
7.5 130mg to 324 

250 mg or more 5 More than 324 

http://www.ijcrt.org/


www.ijcrt.org                                                               © 2021 IJCRT | Volume 9, Issue 6 June 2021 | ISSN: 2320-2882 

 

IJCRT2106347 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org d30 
 

3.Hardness 

Tablet hardness has been defined as the force required breaking a tablet in a diametric 

compression test. Several devices are used to test tablet hardness: the Monsanto tester, the 

strong- cobb tester, the Pfizer tester, the Erweka tester, and the Schleuniger tester Pfizer tester 

operates on the same mechanical principle as a pair of pliers. As the plier 

handles are squeezed, the tablet is compressed between a holding anvil, and a piston connected 

to a direct force reading gauge. The dial indicator remains at the reading where the 

tablet breaks and is returned to zero by depressing a reset button.[28] 

4. Drug Content Uniformity  

Ten tablets will be finely powdered and an amount equivalent to 100 mg of powder will be 

accurately weighed and transferred to a 100 ml volumetric flask, then 100 ml of methanol 

will be added. The filtrate is further diluted with phosphate buffer 6.8 pH. Then analyzed with 

UV visible spectrophotometrically. Drug content was calculated using a standard curve 

generated using various concentrations of Aprepitant in phosphate buffer (pH6.8). 

 

5.Dissolution Test 

In vitro dissolution study is performed by using USP Type I Apparatus 

(Basket type). The tablet is kept in 900 ml of dissolution fluid is generally gastric fluid for 

first 2 hr and intestinal fluid( for subsequent fluid) with a stirrer rotating at a specified r.p.m 

and maintaining the temperature at 37 ± 0.5 °C of dissolution media. 5 ml of samples 

withdrawn at different time intervals were replaced with fresh medium and analyzed in UV Visible 

spectrophotometer for estimation of absorbance taking a suitable blank solution. 

Finally, the drug release rate is calculated using a suitable equation.[29] 

 

8. RESULT AND DISCUSSION 

8.1 PREFORMULATION STUDIES: - 

1 Physical Appearance 

Table No.04 Physical Appearance of Drug 

S. No. Properties Observation 

1. Color White Powder 

2. State Solid 

3. Odor Odorless 
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2. Identification Of Drug: 

2.1. By UV Spectroscopy by UV spectroscopy at 200-400nm. 

  Table No. 05 Observation Table Of UV Spectroscopy In 6.8 PH Buffer Solution 

S. No Conc.(µg/ml) Absorbance(nm) 

1 0 0 

2 1 0.198±0.1 

3 2 0.398±0.3 

4 3 0.594±0.1 

5 4 0.793±0.2 

6 5 0.963±0.5 

 

2.2 Spectroscopy Studies: Drug Excipient Compatibility Studies By FTIR Spectroscopy 

 

                                         Figure No 01 :IR Spectra of Aprepitant 

Melting Point Determination: - By using Electronic Melting Point Apparatus. The melting 

point of Aprepitant is = 225 ºC 

 

                       Table No.06 Observation Table of Melting Point 

S. No. Initial MP (ºC) Final MP (ºC) 

1. 190 225±0.25 

2. 196 255±0.21 

3. 190 225±0.25 

4 Solubility Studies in Different Solvents- The various solvents are used for solubility studies 

of Aprepitant by test tube method. 
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                 Table No.07 Observation Table of Solubility 

S. No. Solvents Results 

1. 0.1 N HCL Soluble 

2. 6.8 pH Buffer Soluble 

3. Methanol Freely Soluble 

4. Ethanol Sparingly Soluble 

5. Acetonitrile Slightly soluble 

6. water Practically insoluble 

5.Partition Coefficient: - 

A partition coefficient (P) or distribution coefficient (D) is the proportion of concentration of a 

a compound in a combination of two immiscible phases at equilibrium. 

By the separating funnel method using determine the partition coefficient of the drug. (n Octanol: water) 

                                                     (KD)A = [A]org/ [A]aq 

                                                          Log pKa = 9.5 

 6. HPLC 

 

       Figure No 02: Aprepitant Standard Sample Peak of HPLC chromatograph 
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EVALUATION OF SOLID DISPERSION 

1. Drug Content 

S.NO. Formulation NO Drug Content (%) 

1. F1 95.84±0.45 

2. F2 96.61±0.23 

3. F3 97.33±0.74 

4. F4 92.67±0.26 

5. F5 94.12±0.36 

6. F6 97.97±0.28 

7. F7 96.25±0.56 

8. F8 97.66±0.85 

9. F9 98.36±0.29 

 

                                   Table No.17 Observation Of Drug Content 

 

                                     Figure No.03 Graph Of Drug Content 
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2. Solubility Studies 

S.NO. Formulation Batch 
Saturation Solubility 

(Mg/Ml) 

1. F1 0.231±0.013 

2. F2 0.423±0.025 

3. F3 0.943±0.028 

4. F4 0.540±0.012 

5. F5 0.678±0.048 

6. F6 1.516±0.052 

7. F7 0.112±0.026 

8. F8 0.567±0.015 

9. F9 1.603±0.010 

Table No. 08  Observation of  Saturation solubility studies  

3. Percentage Yield 

S.NO. 
Formulation 

NO. 

Percentage 

yield (%) 

1. F1 74.55±0.52 

2. F2 79.61±0.20 

3. F3 85.55±0.45 

4. F4 60.66±0.32 

5. F5 69.61±0.48 

6. F6 71.11±0.85 

7. F7 85.33±0.53 

8. F8 90.99±0.10 

9. F9 95.51±0.50 

Table No.09 Observation Of Percentage Yield 
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4. Dissolution Studies  

S. 

NO 

Formulations %Drug 

released 

at 15 

mins 

%Drug 

released at 

30 mins 

%Drug 
 

Released at 

60 mins 

Zero-

order 

rate 

constant 

The first-

order rate 

constant 

K(min-1) 

Peppas 

Model 

Constant 

Higuchi 

Model 

Constant 

1. F1 66.1±0.2 85.4±0.10 96.5±0.15 0.7299 0.9908 0.9465 0.9427 

2. F2 69.1±0.3 92.8±0.11 100±0.45 0.7276 0.995 0.8674 0.9204 

3. F3 67.5±0.1 85.2±0.45 97.7±0.62 0.7402 0.9861 0.9034 0.9407 

4. F4 71.2±0.25 93.6±0.15 100.3±0.32 0.7082 0.9902 0.8253 0.9081 

5. F5 80.9±0.21 95±0.28 100.6±0.78 0.6093 0.9942 0.8389 0.8662 

6. F6 78.2±0.32 93.5±0.51 97.2±0.52 0.6055 0.9912 0.8727 0.8667 

7. F7 87.1±0.33 98.5±0.45 99.9±0.32 0.4809 0.9938 0.8894 0.776 

8. F8 87.4±0.42 95.2±0.56 97.8±0.20 0.4831 0.9367 0.7771 0.7751 

9. F9 74±0.50 89.6±0.22 94.1±0.27 0.6391 0.9775 0.7811 0.8665 

                             Table No.10 Observation Of Dissolution Studies 
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5. Differential Scanning Colorimetry Studies. 

 

 

EVALUATION of FAST DISINTEGRATING TABLET 

1.PRE COMPRESSION EVALUATION 

Formulations Angle of 

repose (θ) 

Bulk density 

(gr/ml) 

Tapped 

density 

(gr/ml) 

Hausner’s 

ratio 

Carr’s index 

(%) 

B1 32.61 0.488 0.640 1.33 24.99 

B2 33.03 0.515 0.644 1.24 19.99 

B3 32.00 0.549 0.640 1.16 14.29 

                 Table No.11 Observation Table Of Pre Compression Evaluation Of Tablet 
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2.POST COMPRESSION EVALUATION 

Formulations Weight 

Variation 

(mg) 

Hardness 

(kg /cm2) 

Friability 

(%) 

Disintegrati

on time 

(sec) 

Wetting 

time 

(sec) 

Water 

Absorption 

Ratio (%) 

Drug 

content 

B1 356.10 ± 1.0 3.2 ± 0.2 0.88±0.010 25 ± 1 30 ± 0.1 55.10 ± 

1.6 

99.42 

±1.02 

B2 352.68 ± 1.0 3.2 ± 0.2 0.79±0.020 13 ± 1 25 ± 0.1 60.61 ± 

7.2 

99 ± 

0.25 

B3 355 ± 1.1 3.1 ± 0.2 0.53±0.015 12 ± 5 15 ± 0.3 64.10 ± 

4.2 

100.45 

± 0.70 

             Table No.12 Observation Table Of Post Compression Evaluation Of Tablet 

 

Dissolution Studies 

Time (min) B1 B2 B3 

0 0 0 0 

5 58.5 ± 0.87 42.16 ± 0.46 58.4 ± 0.33 

10 78.3 ± 0.78 56.83 ± 0.57 75.6 ± 0.47 

15 80.33 ± 0.87 65.5 ± 0.87 81.56 ± 0.89 

20 84 ± 0.98 88.6 ± 0.76 78.5 ± 0.89 

25 88.77 ± 1.1 90.66 ± 0.9 92.66 ± 0.83 

30 91.77 ± 0.9 96.4 ± 1.1 99.10 ± 0.67 

Table No.13 Observation Table Of Dissolution Studies 
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Summary and conclusion 

• Increased the solubility of the drug by using the solid dispersion technique. 

• Successfully formulated solid dispersion of Aprepitant with sodium starch glycolate having 94% drug 

released and 98 % drug content.  

• After a selection of optimized solid dispersion incorporated into Fast disintegrating tablet by using direct 

compression method.  

• Increased the disintegration time of table in 12 seconds tablet get disintegrated, % drug release is 

99.10%.  
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