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Quetiapine fumarate is a tetracyclic piperazino-azepine antidepressant agent. It is given with a 

dose of 15-45mg orally once a day. The absorption of this drug is rapid and complete. Due to first 

pass metabolism in the liver and metabolism in the gut wall, absolute bioavailability is about 

50%. Peak blood concentrations are attained within about 2 hours after an oral dose. This leads to 

lower bioavailability of Quetiapine fumarate  also having bitter taste. So to improve its 

bioavailability and to mask the taste solid dispersion technique was used using different carriers 

like  PEG 6000, & Poloxamer. Results of prepared taste masking sachets by solid dispersion 

technique of Quetiapine fumarate  by Fusion method & kneading method were discussed which 

includes solubility, drug content uniformity, and in vitro dissolution studies.  Characterization in 

solid state was done by FT-IR studies. Finally by comparing all the formulations i.e., F1-F12 

containing Quetiapine fumarate, Poloxamer and PEG 6000 in different ratios, Invitro drug release 

of Quetiapine fumarate with PEG 6000 in 1:3 by Fusion method shows 98.62% drug release at the 

end of 60mins. By comparing the release kinetics studies of best formulation of Quetiapine 

fumarate with zero order and first order we can say that the best formulation follows Zero order 

release kinetics studies. 
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Introduction  

Quetiapine Fumarate bioavailability is 9%. Half-life of drug 

is Approximately 6 hrs. Quetiapine Fumarate is a 

psychotropic agent belonging to a chemical class, the 

dibenzothiazepine derivatives. Used in the treatment of 

schizophrenia. It is preferable to administer in the form of 

fast disintegrating tablets used for depressive episodes, acute 

manic episodes associated with bipolar I disorder at a short 

time 1-3 . Most pharmaceutical forms for oral administration 

are formulated for direct ingestion, for chewing, for prior 

dispersion and /or dissolution in water; some of them are 

absorbed in mouth (sublingual or buccal tablets). Elderly 

individuals have difficulty in swallowing when prescribed in 

conventional tablet and capsule form 4-6 . it id chemically 

called as (2E)-but-2-enedioic acid; bis(2-[2-(4-{2-thia-9-

azatricyclo[9.4.0.0{3,8}]pentadeca-1(15),3,5,7,9,11,13-heptaen-

10-yl}piperazin-1-yl)ethoxy]ethan-1-ol 

Fig 01: Chemical structure of Quetiapine Fumarate 

Materials 

Quetiapine fumarate from BMR Chemicals, Hyderabad ,  
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Poloxamer, PEG 6000, Methanol S.D Fine Chemicals 

Methodology 

Preformulation studies [4-11] 

The following preformulation studies were carried out for 

Quetiapine fumarate  

a) Solubility studies 

b) Drug– excipient 

compatibility studies 

a) Solubility studies 

Solubility of Quetiapine fumarate was carried out in 

different buffers. Saturated solutions were prepared by 

adding excess drug to the vehicles and shaking on the 

shaker for 24 hrs at 25°C under constant vibration. Filtered 

samples (1ml) were diluted appropriately with suitable 

buffer and solubility of Quetiapine fumarate was 

determined spectrophotometrically at 207 nm. 

b) Drug–polymer compatibility studies 

In the preparation of tablet formulation, drug and polymer 

may interact as they are in close contact with each other, 

which could lead to the instability of drug. Preformulation 

studies regarding the drug-polymer interaction are 

therefore very critical in selecting appropriate polymers. 

FT-IR spectroscopy was employed to ascertain the 

compatibility between Quetiapine fumarate, and the 

selected polymers. The pure drug and drug with excipient 

were scanned separately. 

FT-IR studies  

Sample/KBr ratio  

The concentration of the sample in KBr should be in the 

range of 0.2% to 1%. The pellet is much thicker than a 

liquid film, hence a lower concentration in the sample is 

required (Beer's Law). Too high a concentration usually 

causes difficulties obtaining clear pellets. The IR beam is 

absorbed completely, or scattered from the sample which 

results in very noisy spectra.  

Experimental Methods 

Determination of UV spectrum 

10mg of Quetiapine fumarate was accurately weighed and 

transferred into 10ml volumetric flask. It was dissolved 

and diluted to volume with 6.8pH phosphate buffer to give 

stock solution containing 1000µg/ml. From the stock 

solution 1ml was pipette out and transferred into 10ml 

volumetric flask and make upto the mark with 6.8pH 

phosphate buffer for making 100µg/ml concentration. From 

the stock solution 1ml was pipette out and transferred into 

10ml volumetric flask and make upto the mark with 6.8pH 

phosphate buffer for making 10µg/ml concentration. This 

solution was analysed in UV spectrum against blank. 

 

 

 

Preparation of Standard Calibration Curve of Quetiapine 

Formulation of Quetiapine fumarate Taste Masking 

Sachets  

By Fusion method 

SDs was prepared by fusion method (FM). carrier was 

melted at 60°. Quetiapine fumarate was added to the 

molten polymer, which was then mixed well and cooled to 

room temperature to obtain the solid mass. The solidified 

masses were crushed, pulverised and passed through mesh 

#40. The resulting SDs was stored in desiccators 

fumarate in 6.8pH phosphate buffer 

10mg of Quetiapine fumarate was accurately weighed and 

transferred into 10ml volumetric flask. It was dissolved 

and diluted to volume with 6.8pH phosphate buffer to give 

stock solution containing 1000µg/ml. 

The standard stock solution was then serially diluted with 

6.8pH phosphate buffer to get 2 to 12µg/ml of Quetiapine 

fumarate. The absorbance of the solution was measured 

against 6.8pH phosphate buffer as blank at 207 nm using 

UV visible spectrophotometer. The absorbance values were 

plotted against concentration (µg/ml) to obtain the 

standard calibration curve. 

By Kneading method 

Drug and carriers  were weighed accurately in various 

ratios and transferred to china dish sufficient quantity of 

methanol:water (1:1) was added and the thick slurry was 

needed for 1hr and then dried at 450  C until dryness. The 

dried mass was pulverized and sieved through sieve 

number #120. The resulting solid dispersions were stored 

for 24 hrs in desiccators to congeal. The  mass obtained  

was crushed,  pulverized. Finally,  dispersions were  stored 

in  air tight  containers till further use. 

Table 01: Formulation of Quetiapine fumarate with 

poloxamer by Kneading method 

Formulation 

code 
Drug: polymer 

Drug : 

polymer 

ratio 

F1 
Quetiapine fumarate: 

poloxamer 

1:1 

F2 1:2 

F3 1:3 

Table 02: Formulation of Quetiapine fumarate with 

poloxamer by Fusion method 

Formulation 

code 
Drug: polymer 

Drug : 

polymer 

ratio 

F4 
 

Quetiapine fumarate: 

poloxamer 

1:1 

F5 1:2 

F6 1:3 
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Table 03: Formulation of Quetiapine fumarate with PEG 

6000 by kneading method 

Formulation 

code 
Drug: polymer 

Drug : 

polymer 

ratio 

F7 
 

Quetiapine fumarate: 

PEG 6000 

1:1 

F8 1:2 

F9 1:3 

 

Table 04: Formulation of Quetiapine fumarate with PEG 

6000 by fusion method 

Formulation 

code 
Drug: polymer 

Drug : 

polymer 

ratio 

F10 
 

Quetiapine fumarate: 

PEG 6000 

1:1 

F11 1:2 

F12 1:3 

 

Evaluation Studies [12-14] 

 Prepared polymer drug conjugates were evaluated by 

1. Estimation of drug content 

2. In- vitro dissolution studies 

3. Evaluation of taste of complexes 

Drug Content  

A quantity, which was equivalent to 15 mg of drug, was 

accurately weighed and transferred to 100 ml volumetric 

flask.  Then the volume was made up with, 6.8pH 

phosphate buffer and shaken or 10 min to ensure complete 

solubility of the drug. Then the solution was filtered.  Same 

concentration of standard solution was prepared by 

dissolving 15 mg of standard drug in 6.8pH phosphate 

buffer. For both the sample and standard solutions 

absorbance was measured at 257 nm for Quetiapine 

fumarate in UV-Visible spectrophotometer. 

In Vitro Dissolution Studies  

The quantity of solid dispersion equivalent to 15 mg of 

Quetiapine fumarate was filled in a capsule and kept in 

dissolution medium. The dissolution study of solid 

dispersions were conducted using dissolution testing USP 

apparatus I (basket method) in 900 ml of 6.8pH phosphate 

buffer at 37±0.5ºC and at a speed of 50 RPM. Aliquot of 5 

ml was withdrawn at predetermined time interval and 

equivalent amount of fresh medium was replaced to 

maintain a constant volume after each sampling and 

analyzed spectrophotometrically at 257 nm against suitable 

blank using UV-visible spectrophotometer (T60 PG 

Instruments). 

 

Evaluation of taste of complexes  

The sample of drug complex underwent sensory evaluation 

by a panel of five members with respect to the bitter taste; 

the evaluation was performed by classifying the bitter taste 

into the following five classes.  

Class 5: Very strong bitter taste  

Class 4: Strong bitter taste  

Class 3: Moderately bitter taste  

Class 2: Slightly bitter taste  

Class 1: No bitter taste  

The pure drug was used as a standard control, with a mean 

bitter taste of 5.0. Written consent was obtained from the 

members of the panel and it was explained that the 

procedure involved testing the taste of complexes. Each of 

the members was given the control, i.e., the pure drug. They 

were asked to compare the bitterness of each of the ratios of 

the complex with that of the control, indicating the level of 

bitterness perceived by them. The members of the panel 

were asked to gargle and wait for 20 minutes before another 

sample was given to them for tasting. The mean bitterness 

value of each of the ratios was calculated based upon the 

level of bitterness sensed by each individual member of the 

panel. 

Kinetics of Drug Release [15-18] 

The mechanism of drug release for the Quetiapine 

fumarate solid dispersions was determined using zero 

order and first order. 

The results of in vitro release profile obtained for all the 

formulations were plotted in modes of data treatment as 

follows:- 

1.   Zero – order kinetic model – Cumulative % drug 

released versus time. 

2.   First – order kinetic model – Log cumulative percent 

drug remaining versus time. 

Results & Discussion 

Preformulation Studies 

Solubility 

Solubility of Quetiapine fumarate was carried out at 250C 

using 0.1 N HCL, 6.8 phosphate buffer, 7.4pH buffer, 

methanol  and ethanol. 

Table 05: Solubility studies of Quetiapine fumarate 

Medium Solubility (mg/ml) 

Methanol 2.762 

Ethanol 1.124 

0.1N HCL 0.667 

6.8pH buffer 0.891 

7.4pH buffer 0.684 
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Fig 02 : Solubility studies of Quetiapine fumarate 

From the above conducted solubility studies in various 

buffers we can say that 6.8pH phosphate buffer has more 

solubility when compared to other buffer solutions & 

methanol as greater solubility when comparted to organic 

solvents. 

 
Calibration curve data of Quetiapine fumarate In 6.8pH 

phosphate buffer 

Table 06: Calibration curve data of Quetiapine fumarate In 

6.8pH phosphate buffer 

Concentration (µg/ml) Absorbance 

0 0 

2 0.172 

4 0.336 

6 0.496 

8 0.675 

10 0.823 

12 0.964 

 

Fig 04: Calibration curve of Quetiapine fumarate in 6.8pH 

phosphate buffer 

 

Drug excipient compatibility 

Drug and excipient compatibility was confirmed by 

comparing spectra of FT-IR analysis of pure drug with that 

of various excipients used in the formulation. 

Fig 05: IR spectrum of Quetiapine fumarate Optimised 

Formulation 

Form the drug excipient compatibility studies we observe 

that there are no interactions between the pure drug 

(Quetiapine fumarate) and optimized formulation 

(Quetiapine fumarate: excipients) which indicates there are 

no physical changes. 

Evaluation Stuides 

Table 07: Evaluation Stuides of Quetiapine fumarate Taste 

masking sachets 

Formulation 

Code 

Precentage Drug 

content 

Practical 

Yield 

(%) 

F1 92.63 98.30 

F2 95.65 96.50 

F3 97.43 97.60 

F4 96.42 95.50 

F5 95.63 98.30 

F6 95.32 99.90 

F7 97.05 95.33 

F8 96.04 97.00 

F9 92.56 96.50 

F10 97.63 98.80 

F11 97.06 99.10 

F12 99.42 97.40 

 

The entrapment efficiency of formulations F1-F12 were 

found to be in the range of 92-99%. 

The percentage yield of formulations F1-F12 were found to 

be in the range of 95-99%. 

 

Invitro Drug Release Studies of Quetiapine fumarate Taste 

Masking Sachets  
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Table 08: Invitro drug release studies for formulations  

(F1-F3) 

Time 

(Min) 

Percentage drug release 

F1 F2 F3 

0 0 0 0 

5 29.63 35.65 37.65 

10 37.65 41.71 43.05 

15 42.96 46.08 47.94 

20 46.34 50.24 51.78 

30 52.84 56.53 58.28 

45 60.59 64.95 67.38 

60 69.17 73.25 76.89 

 

 
Figure 06: Invitro drug release profile for F1-F3 

Invitro drug release of Quetiapine fumarate taste masking 

sachets  with  poloxamer in various ratios by kneading 

method were observed which shows at the end of 60 mins, 

the formulation F1 releases 69.17%, formulation F2 releases 

73.25%, F3 releases 76.89%. 

Table 09: Invitro drug release studies for formulations  

(F4-F6). 

Time 

(Min) 

Percentage drug release 

F4 F5 F6 

0 0 0 0 

5 36.59 42.74 53.15 

10 45.86 51.78 61.92 

15 51.95 57.89 66.85 

20 57.05 62.67 70.75 

30 65.85 70.76 77.84 

45 74.56 79.84 86.75 

60 83.35 89.94 95.68 

 

Figure 07: Invitro drug release profile for F4-F6 

Invitro drug release of Quetiapine fumarate taste masking 

sachets with  poloxamer in various ratios by Fusion method 

were observed which shows at the end of 60 mins the 

formulation F4 releases 83.35%, formulation F5 releases 

89.94%, formulation F6 releases 95.68% . 

Table 10: Invitro drug release studies formulations for F7-

F9 

Time 

(Min) 

Percentage drug release 

F7 F8 F9 

0 0 0 0 

5 37.89 41.86 48.69 

10 43.92 47.78 55.68 

15 48.62 51.69 59.87 

20 52.86 56.05 64.13 

30 60.64 64.03 71.44 

45 71.05 74.19 80.65 

60 80.59 84.08 89.62 

Fig 08: Invitro drug release profile of F7-F9 

 

Invitro drug release of Quetiapine fumarate with PEG 6000 in 

various ratios by kneading method were observed which 

shows at the end of 60 mins the formulation F7 releases 

80.59%, formulation F8 releases 84.08%, formulation F9 

releases 89.62%. 
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Table 11: Invitro drug release studies formulations for  

F10-F12 

Time 

(Min) 

Percentage drug release 

F10 F11 F12 

0 0 0 0 

5 46.65 50.86 56.25 

10 53.65 58.92 62.84 

15 58.98 63.86 67.72 

20 63.85 68.59 72.09 

30 71.19 76.19 79.75 

45 80.56 85.63 88.62 

60 90.42 95.56 98.62 

 

 
Fig 09: Invitro drug release profile of F10-F12 

Invitro drug release of Quetiapine fumarate with PEG 6000 in 

various ratios by Fusion method were observed which 

shows at the end of 60 mins the formulation F10 releases 

90.42, formulation F11 releases 95.56, formulation F12 

releases 98.62%. Finally by comparing all the formulations 

F1-F12 formulation F12 containing Quetiapine fumarate: 

PEG 6000(1:3) by Fusion method shows better results at the 

end of 60 min with drug release of 98.62%, hence it was 

selected as the best formulation among all the formulations. 

Drug release kinetics studies for best formulation F12: 

Zero order release kinetics studies 

 
 

Fig 10: Zero order release profile for best formulation (F12). 

First order release kinetics studies:  

 

Fig 11: First order release profile for best formulation (F12) 

By comparing the release kinetics studies of best formulation 

with zero order and first order we can say that the best 

formulation follows zero order release kinetics studies 

having R2  value 0.785 were as first order release kinetics 

studies having R2 value 0.784, hence we can say that the best 

formulation follows zero order release kinetics.  

Taste evaluation of the complexes 

Table 12: Taste evaluation of the complexes 

Formulations 

Mean bitterness value 

Pure 

drug 
poloxamer 

PEG 

6000 

1:1  

 

5 

 

4 4 

1:2 3 2 

1:3 2 1 

Summary 

Quetiapine fumarate is a tetracyclic piperazino-

azepine antidepressant agent. It is given with a dose of 15-

45mg orally once a day. The absorption of this drug is rapid 

and complete. Due to first pass metabolism in the liver and 

metabolism in the gut wall, absolute bioavailability is about 

50%. Peak blood concentrations are attained within about 2 

hours after an oral dose. This leads to lower bioavailability of 

Quetiapine fumarate hydrochloride, and also having bitter 

taste. So to improve its bioavailability and to mask the taste 

solid dispersion technique was used using different carriers 

like  PEG 6000, & Poloxamer. Solid dispersions of Quetiapine 

fumarate were prepared with polymers in different ratios 

of drug and carrier (1:1, 1:2, and 1:3) by solvent evaporation 

method& kneading method. Results of prepared solid 

dispersions of Quetiapine fumarate were discussed which 

includes solubility, drug content uniformity, and in vitro 

dissolution studies.   Characterization in solid state was 

done by various analytical techniques such as FT-IR 

studies.  

Finally by comparing all the formulations i.e., F1-F12 

containing Quetiapine fumarate, PEG 6000  and Poloxamer  

in different ratios. The formulation F12 containing   PEG  
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6000 (1:1) shows better results by solvent evaporation 

method at the end of 60 min with drug release of 98.62%, 

hence it was selected as the best  formulation. By compairing 

the release kinetics studies of best formulation of Quetiapine 

fumarate with zero order and first order we can say that the 

best formulation follows zero order release kinetics studies 

having R2  value 0.785 were as first order release kinetics 

studies having R2  value 0.784. 

 

Conclusion 

 PEG 6000, Poloxamer was used in the preparation of solid 

dispersions for taste masking by solvent evaporation & 

kneading method. By observing the dissolution studies 

Quetiapine fumarate with PEG 6000(1:3) by solvent 

evaporation method shows better drug release than the other 

formulations.  
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