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Abstract: Inconvenience of administration and patient compliance are at prime importance in 
the design of dosage forms. Levocetrizine dihydrochloride is administered orally to treat the 
allergic conditions like rihinitis, runny nose, skin rashesh etc. The objective of this study was to 
develop Levocetrizine dihydrochloride soft gel using the taste masking ability of beta 
cyclodextrin and Gellan gum as a gelling agent, citric acid as a source of cation. Gels are formed 
by aggregation of polymers with minimum two components; the gelling agent and the fluid 
component.  Different batches were prepared using three different concentrations of Gellan 
gum (0.3, 0.4, and 0.5%) each wih three different pullulan concentration (0.1, 0.2 and 0.3%). The 
consistency of gellan gum gel was dependent on the concentration of, pullulan, citric acid and 
co-solute. The results of dissolution study of soft gel (OG7) containing 0.4% Gellan gum and 0.2% 
pullulan revealed that Levocetrizine dihydrochloride was 89% released in 20 min. and possessed 
acceptable sensory characteristics when evaluated by A new bio-mimicking apparatus proposed 
for taste assessment.Short term stability study carried out for four weeks at different 
temperatures (0-8°C and room temperature) showed no considerable changes in performance 
characteristics of developed optimized formulation 
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INTRODUCTION 

Oral delivery is mainly through conventional tablets,capsules,solutions, suspensions and 

ointments etc. These exisiting dosage form may result into poor bioavailability of drug in the 

buccal cavity or may cause degradtion of drug in salivary fluid.These problems may be overcome 

by delivering the drug into the oral cavity which may allow more of the drug delivery systems to 

protect the medicaments from a hostile environment. 

Recently, more stress is laid down on the development of organoleptically elegant and patient 

friendly drug delivery system for pediatric and geriatric patients.Many patients, elders and 

person with dysphagia find it difficult to swallow the tablets and hard gelatin capsules which 

results in high incidence of noncompliance and in effective therapy. The patient with dysphagia 

can be choked by water while consuming liquid formulation which can be eliminated by 

administering liquid formulation with high viscosity. The gel dosage form can be swallowed easily 

without water and are soft and smooth. The problem of dose measurement by patients is 

outweighed as oral medicated gels are to be packed in unit dose. The gel dosage form can be 

versatile in nature in the sense that it can be used as such or it can be taken with food items such 

as biscuits and breads. 

Gels are formed by aggregation of polymers with minimum two components; the gelling agent 

and the fluid components. Gellan gum, carrageen, pectin, sodium alginate and gelatin are widely 

used gelling agent in pharmaceutical industries. Gellan gum was selected as a gelling agent in 

present investigation to prepare easy to swallow oral medicated ready to use soft gel free 

carboxylate groups are present in the structure of gellan gum; therefore gellan gum is anionic in 

nature and thus it would undergo ionic gelation in the presence of cation suc as Ca+ , Mg ++ ,K+ , 

Na+ and H+ from acid. The mechanism of gelation involves the formation of double helical junction 

zones from random coil chains ( coil-to-helix transition) followed by aggregation of double helical 

segments to form a three-dimensional network by complexation with cation and hydrogen 

bonding with water. Aggregation behavior is affected by the pH of the solution. By varying the 

concentration of gellan gum and cations, gels with different gel strength and gel texture can be 

manufactured. 

The objectives of this investigation was to develop hydrophilic gel dosage form for oral 

administration of Levocetrizine dihydrochloride. Levocetrizine dihydrochloride is a third 

generation non-sedative antihistamine use to treat various allergies.Levocetrizine 

dihydrochloride tastes bitter and hence taste masking is made one of the objectives in developing 

the soft gel. 

 



Research Article      CODEN: IJPRNK           Impact Factor: 5.567           ISSN: 2277-8713                                                       
Anuradha N. Patil, IJPRBS, 2016; Volume 5(2): 178-198                                            IJPRBS 

 

Available Online at www.ijprbs.com 
180 

Experimental Materials and Methods: 

Levocetrizine dihydrochloride (Lincoln Phamrmaceutical Ltd.,Ahmedabad), Gellan gum (Ostrich 

Bioscience, Coimbatore) and Pullulan (Nagase India Pvt. Ltd, Mumbai).Aspatame (Avestia 

Pharma, Mumbai),Beta cyclodextrin (Gangwal Chemicals Pvt Ltd., Mumbai), Citric acid (Arrow 

fine Chemicals),Methyl paraben (Apex pharma,Mumbai India) 

Preparation of taste masked oral soft gel 

¶ Taste masking of levocetrizine dihydrochloride by beta-cyclodextrin: 

Amount of levocetrizine dihydrochloride and beta cyclodextrin to give 1:0.5, 1:0.75, 1:1 ,1:1.25 

molar ratios were weighed and thoroughly mixed then triturated by addition of small quantity of 

water in mortar pestle. The slurries was kneaded for 120min to get paste, and dried at 40ºC.The 

dried complex was sieved through 80# and store in airtight container. 

¶ Preparation of oral soft gel : 

All the required ingredients of the formulation was weighed accurately. Polymer- Pullulan and 

gelling agent- gellan gum was dispersed in 20 mL of distilled water maintained at 95°C.The 

dispersion was stirred at 95°C for 20 min using a magnetic stirrer to facilitate hydration of 

polymer. The required amount of aspartame was added to the gelling agent solution with 

continuous stirring and the temperature was maintained about 90-95°C.Drug was added with 

stirring. Then citric acid and preservative (methyl paraben) were added with stirring. Finally, 

required amount of sodium citrate was dispersed in 10 mL of distilled water and added to the 

mixture. At last colour and flavor was added. The weight of the gel was monitored continuously 

during manufacturing and finally it was adjusted to the 25 gm with distilled water. The mixture 

containing gelling agents, drug and other additives was packed in polyethylene mould with 

airtight seal. The mixture was allowed to cool to room temperature to form jelly. The gels were 

prepared using three different concentrations of gelling agent like gellan gum, pectin, sodium 

alginate, guar gum (0.3,0.4 & 0.5) and polymer like pullulan (0.1,0.2 & 0.3%) but they show show 

poor gel strength along with synersis.Hence,moved for combination and the gel prepared using 

different concentration of gellan gum (0.3. 0.4 and 0.5%) each with three different pullulan 

concentrations.The composition of levocetrizine dihydrochloride soft gel shown in table 1 
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Table 1: Preliminary Batches 

  

Optimization of oral soft gel : 

Formulation optimization using 3² Factorial designs: 

To select ideal proportion of gellan gum and pullulan, factorial designs approach was used. The 

design, Levels and layout was represented data table 2 & 3.The polynominal equation was 

generated using multiple linear regression analysis. 

This study investigated utility of a factor, 3-level design and optimization process for oral soft gel 

of Levocetrizine dihydrochloride. Amount of Gellan gum (A) and Amount of Pullulan (B) were 

selected as the independent variables whereas viscosity (Y 1) and (Y20) Drug release in 20 min 

(Y2) were selected as dependent variables. Independent factors were selected at 3 different 

levels as mentioned in table (below a). 

Ingredients OG 
1 

OG
2 

OG
3 

OG
4 

OG5 OG6 OG
7 

OG
8 

OG
9 

OG1
0 

OG1
1 

OG1
2 

OG1
3 

OG1
4 

OG1
5 

Lecocetrizin
e 
Ҍʲ/5 
complex  

188.25mg 

Gellan  
gum(%) 

0.3 0.4 0.5 - - - - - - - - - - - - 

Pectin (%) - - - 0.3 0.4 0.5 - - - - - - - - - 

Pullulan - - - - - - 0.1 0.2 0.3 - - - - - - 

Sodium 
algnate 

- - - - - - - - - 0.3 0.4 0.5 - - - 

Guar gum 
(%) 

- - - - - - - - - - - - 0.3 0.4 0.5 

Citric 
acid(%)        

0.0
5 

0.0
5 

0.0
5 

0.0
5 

0.05 0.05 0.0
5 

0.0
5 

0.0
5 

0.05 0.05 0.05 0.05 0.05 0.05 

Sodium 
citrate(%) 

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Aspartame 
(%) 

0.4 0.4 0.4 0.4 0.4
  

0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 

Methyl 
paraben (%) 

0.0
3 

0.0
3 

0.0
3 

0.0
3 

0.03 0.03 0.0
3 

0.0
3 

0.0
3 

0.03 0.03 0.03 0.03 0.03 0.03 

Safranine Qs Qs Qs Qs Qs Qs Qs Qs Qs Qs Qs Qs Qs Qs Qs 

Water qs. 25g 25g 25g 25g 25g 25g
  

25g 25g 25g 25g 25g 25g 25g 25g 25g 
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The prepared Oral soft gels of Levocetrizine dihydrochloride were evaluated for dissolution study. 

The design response were analyzed using ANOVA in MS Excel and polynomial equation was 

generated for each response. The response surface  methodology is a collection of mathematical  

and statistical techniques used for modeling and analysis of problems in which a response of  

interest is influenced by several variable and the objectives is to optimize this response. The  

response  value  are  subjected to multiple  regression analysis to find out  the relationship 

between the factor used and the response value obtained The multiple linear regression analysis 

was done using DESIGN EXPERT ,which specially meant for effective optimization process. One 

random check points covering the entire range of experimental domain were carried out to 

determine the validity of the properties were quantitatively compared with those of predicted 

values. Predicted values were compared with the resulting experimental values and the 

percentage bias was calculated.  

Table: 2 Independent variable Levels in coded form 

Independent variables  
Levels 

 
-1 

 
0 

 
1 

Concentration  of Gellan 
gum (%) 

 
0.4 

 
0.5 

 
0.6 

Concentration of Pullulan 
(%) 

 
0.2 

 
0.3 

 
0.4 

 

Table: 3 Layout of design 

 
 
Batch  no. 

 
Coded Value 

 
Actual value 

 
A 
 

 
B 
 

Concentration of 
Gellan gum (%) 

Concentration of 
Pullulan(%) 

OG 1 -1 1 0.4 0.4 

OG 2 1 -1 0.6 0.2 

OG 3 0 0 0.5 0.3 

OG 4 1 0 0.6 0.3 

OG 5 0 1 0.5 0.4 

OG 6 0 -1 0.5 0.2 

OG 7 -1 -1 0.4 0.2 

OG 8 -1 0 0.4 0.3 
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Table: 4 Composition of design batches. 

Ingredients OG1 OG2 OG3 OG4 OG5 OG6 OG7 OG8 OG9 OG10 

[/¢½ҌɰŎŘ 
Complex 

188.25mg 

Gellan 
gum(%) 

0.3 0.5 0.4 0.5 0.4 0.4 0.3 0.3 0.5 0.35 

Pullulan(%) 0.3 0.1 0.2 0.2 0.3 0.1 0.1 0.2 0.3 0.15 

Citric acid(%) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

Sodium 
citrate (%) 

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Aspartame(%) 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 

Methyl 
paraben(%) 

0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 

Safranine Qs Qs Qs Qs Qs Qs Qs Qs Qs Qs 

Water qs 25 25 25 25 25 25 25 25 25 25 

 

Evaluation of oral soft gel: 

Following studies were carried out for evaluation of oral soft gel of Levocetrizine  

dihydrochloride. 

 

1. General appearance 

Texture and clearity of the soft gel was evaluate in terms of stickiness and grittiness by mildly 

rubbing the gel between two fingers. Consistency and odour were also evaluated by physical 

observation 

2. Rheological measurement 

Viscosity of the all the batches of soft gels was measure using Brookfield DV-II+Pro viscometer. 

The levocetrizine dihydrochloride containing soft jelly was squeezed out from the polyethylene 

plastic mould by making a cut of uniform size on the mould and viscosity was measured using 

spindle number LV4 at the rotation of 50 rpm at room temperature. The viscosity measurements 

were made in triplicate using fresh samples each time. 

OG 9 1 1 0.6 0.4 

Check point 
batch 

-0.5 -0.5 0.45 0.25 
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3.  pH of the soft jelly  

The pH of the final gel has got influence not only on stability, but also on the taste. The pH of oral 

soft jelly was measure using Electroquip Digital pH meter at room temperature. 

4. Syneresis 

Syneresis is one of the major problems associated with low acylated gellan gum gels. Syneresis 

means contraction of gel upon standing and separation of water from the gel. Syneresis is more 

pronounced in the gels where lower concentration of gelling agent is used. Gels were kept under 

scrutiny for signs of syneresis. The gels showing signs of syneresis were rejected and not 

considered for further studies. 

5. Taste Evaluation 

Taste evaluation was done by the modified taste evaluation home made apparatus. A new bio-

mimicking apparatus proposed for taste assessment. 

Assumption: Drug Release & Bitterness are correlated. 

Small quantity of drug release indicate inclusion complex of drug with ß ς CD. Less amount of 

drug comes into contact with taste buds, which gives acceptable level of taste for patients. 

6. Drug content 

10 jellies were taken from jelly mould in a beaker and there average weight was determined. 

They were breaked to gel consistency. Then gel equivalent 10mg of Levocetrizine dihydrochloride  

was taken in 100 mL volumetric flask and dissolved in 70 ml of water with vigrous shaking for 5-

10 minutes. Finally the volume was made up to mark with water. Then it was analysed UV 

spectroscopically at 232 nm.   

7. In vitro drug release 

In vitro drug release studies was carried out using USP dissolution apparatus 2 using paddle at a 

speed of 100 rpm using 900 mL of 0.1N HCl as dissolution media at 37±2°C. The ready to use soft 

jelly (5 gm) containing 2.5 mg levocetrizine dihydrochloride will use in the dissolution test. Five 

milliliters of sample were withdraw at the interval of every five minutes and the drug solution 

will replace with the same volume of dissolution media maintained at 37±2°C. One milliliter of 

the filtere sample will dilute up to 50 mL with dissolution media and absorbance will measured 

at 232 nm using spectrophotometrically. 
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8. Texture analysis 

Instrumental texture analysis is mainly concerned with the evaluation of mechanical 

characteristics where a material is subjected to a controlled force from which a deformation 

curve of its response is generated. For evaluating texture properties of oral soft gel a travelling 

hemispherical probe was use in this deformation method using the Brookfield ® QTS-25 texture 

analyzer. Simple penetrometry, where the probe comes into contact with the sample creating 

both compressive and shear (cutting) forces as penetration increases. The technique aims to 

imitate the subjective test technique of pressing the gel surface with a finger. A 12mm diameter 

hemispherical probe was used to replicate the geometry of a finger pressed into the sample. The 

travelling probe is directly connected to a load cell which measures sample response as a function 

of probe penetration. 

9. Stability studies of soft gel 

A physically stable oral jelly retains its viscosity, color, clarity, taste, and odor throughout its shelf-

life. Gels will check for syneresis during storage. A freshly made sample should serve as a 

reference standard for subjective evaluations. The samples were kept at different temperatures 

(0-8°C and room temperature) for four weeks. The samples of soft gel was observe for pH, 

viscosity, and appearance at the interval of one week. All the measurements will performed after 

allowing the samples to be equilibrated at 25°C for two hours. 

RESULTS AND DISCUSSION: 

1. Preliminary Trials 

Levocetrizine dihydrochloride is bitter in taste. In formulation of oral soft gel there was 0.4% 

aspartame used which could not easily masked bitter taste of drug. Thus in this formulation there 

was need of any other taste masking approach only sweeteners were not sufficient. Initially in 

batch OG 1-15 gels were prepared for the selection of gelling agent wherein varied concentration 

as 0.3%, 0.4% and 0.5 % were used containing gellan gum, pectin, pullulan, sodium alginate and 

gaur gum in OG 1-3, OG 4-6,OG 7-9, OG 10-12 and OG 13-15 respectively from the results in table 

8.4 it was found that as the concentration of gelling agent increased the viscosity was increased. 

Gel with gellan gum as gelling agent OG 1-3 shows good gel form, viscosity with no or less liquid 

remain on removal from container only problem was syneresis. Gel with guar gum OG 13-15, 

pectin OG 4-6 and sodium alginate OG 10-12 has poor to good gel form but liquid remain on 

removal from container so difficult to remove completely so this gums are committed in further 

trials. 

In case of pullulan OG 7-9 there was no syneresis and less liquid remain so in further trails 

PULLULAN and gellan gum were combined.  
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2. General Apparance 

 All the batches of Levocetrizine dihydrochloride soft gel were transparent in appearance.The gel 

of batches OG 1-9 were non-sticky and non-grity. 

3. Viscosity 

Viscosity is the one important parameter which provides vital information during the 

optimization of the soft gel. 

Table: 5 viscosity of optimized batch 

Batch 

no. 

OG1 OG2 OG3 OG4 OG5 OG6 OG7 OG8 OG9 

Viscosity 2085 7863 6755 8214 4635 6785 1985 2238 8063 

      

 OG 4 and 9 shows high viscosity as high concentration of gellan gum and pullulan but shows less 

% drug release. Batch OG 7 shows highest drug release along with good viscosity. 

4. pH: 

 The pH of the gel preparation in the form of solution just before gelation is adjusted preferably 

to 4 or more upto 7. This is because when pH is below 4 gel preparation liable to cause synersis 

and stability of the preparation deteriorates in same case. When the pH is 6 or more close to 

neutrality, the gel preparation is far more excellent in stability. Therefore, the pH of the 

formulation or formulated gels was adjusted and maintained in between 5 and 7 with help of 

buffering agents such as citric acid and sodium citrate.  

Table:6 

Batch 

no. 

OG1 OG2 OG3 OG4 OG5 OG6 OG7 OG8 OG9 

Ph 6.2 ± 

0.25 

4.0 ± 

0.29 

5.3 ± 

0.20 

5.9 ± 

0.06 

6.6 ± 

0.01 

4.3 ± 

0.05 

6.2 ± 

0.27 

5.1 ± 

0.26 

6.1 ± 

0.06 
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5. Synersis: 

Synersis is more pronounced in the gels where lower concentration of gelling agent is used. 

Synersis was noticed at room temperature probably due to binding of free water by co-solute. 

The OG 3, 8 & 9 showed slight synersis on standing, thus it was not considered. OG 1, 5 & 7 

showed ‘NO’ synersis at room temperature and refrigerator also (2 - 8º C). Synersis was observed 

after 24 hrs of gel preparation. Results are shown in table no.12 

6. Drug Content:  

The drug content of all the batches were in between 98.61 ± 0.1 to 99.58 ± 0.4 for Levocetrizine 

dihydrochloride which is well within acceptable limits. Results are shown in table no.12 

7. In vitro drug release: 

The results shown in reveal that gel of the batches OG 1-9 exhibited acceptable consistency and 

viscosity. Thus, it was subjected to dissolution study to draw any conclusion and their % drug 

release at different time intervals in 0.1 N HCL and artificial salivary fluid (pH 6-8). 

 

Figure -1 Drug release profile in artificial salivary fluid Ph- 6.8 
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Figure -2 Drug release profile in 0.1N HCL 

8. Taste Evaluation: 

A new bio-mimicking apparatus proposed for taste assessment 
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Assumption: Drug release & bitterness are correlated 

 

Figure :3 Comparison of % drug release of pure levocetrizine dihydrochloride and optimized 

product 
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 /ƻƳǇŀǊƛǎƻƴ ƻŦ ҈ ŘǊǳƎ ǊŜƭŜŀǎŜ ƻŦ ǇǳǊŜ ƭŜǾƻŎŜǘǊƛȊƛƴŜ ŘƛƘȅŘǊƻŎƘƭƻǊƛŘŜ ŀƴŘ ƻǇǘƛƳƛȊŜŘ ǇǊƻŘǳŎǘ  

Small quantity of drug release indicate inclusion complex of drug with ß ς CD. Less amount of 

drug comes into contact with taste buds, which gives acceptable level of taste for patients. 

9. Texture Analysis: 

The optimized batch was analysed for consistency or viscosity in texture analyser. As the texture 

analyzer probe penetrated Levocetrizine dihydrochloride gel, a small constant force was needed 

to reach the breaking point imitated the initial biting resistance or gel firmness, i.e. a bearing load 

of 185g/ mm as presented in Figure 4.  

 

Figure 4 : Graph of load vs distance in texture analyser 

Table 7. Result of preliminary batch. 

Batch 
no. 

Coded valve Actual value Responses 

A B A(%) B(%) Viscosity (cps) % drug release in 20 min 

OG 1 -1 1 0.4 0.4 2085 81 

OG 2 1 -1 0.6 0.2 7863 71 

OG 3 0 0 0.5 0.3 6755 81 

OG 4 1 0 0.6 0.3 8214 63 

OG 5 0 1 0.5 0.4 4635 67 

OG 6 0 -1 0.5 0.2 6785 83 

OG 7 -1 -1 0.4 0.2 1985 89 

OG 8 -1 0 0.4 0.3 2238 84 

OG 9 1 1 0.6 0.4 8063 50 

OG 10 -0.5 -0.5 0.4 0.35 2066 83.91 
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Table: 8 Evaluation parameters of factorial batches 

Evaluation * OG1  OG2  OG 3  OG4  OS5  OG6  OG7  OG8  OG9  

pH 6.8±0.25  4.2±0.36  5.6±0.15  5.8±0.08  6.3±0.04  4.5±0.

05  

4.1 ±0.27  5.3±0.25  6.5±0.06  

Gel form 

retention  

Good  Good  Good  Good  Good  Good  Good  Good  Good  

Syneresis 

during 

storage at 

room 

temperature  

No  Intensified  Little  Intensified  No  Little  Little  No  Little  

Ease of 

removal from 

container  

Easy to remove and  no liquid remains in container after removal  

 

 

Drug content  98.61±0.

13  

99.45±0.2

5  

99.42±0.4

1  

98.81±0.1

5  

99.25±0.3

1  

 

9.56±0

.31 

99.12±0.11  99.18±0.06  99.58±0.09  

*n=3 Mean ± SD of 3 experiments 

 

OPTIMIZATION: 

Table: 09 Formulations constraints for dependent and independent variables 

Name Goal Lower Limit Upper Limit 
Concentration of Gellan gum(%) In range 0.4 0.6 
Concentration of Pullulan(%) In range 0.2 0.4 
Viscosity (cps) In range 1985 8214 
Drug release in 0.1 N HCl in 20 min (%) In range 50 89 

Response 1 : Viscosity (Y1) 

The fitted full model equation relating the response viscosity to the transformed factor is shown 

in following equation.  

The equation obtained as follows 

Viscosity (Y1) = +5233.50+2972.00*A -308.33*B                                                          (i) 

 The coefficients b1 and b2 are positive. The viscosity for the 9 batches show a variation, that is, 

the response ranged from a minimum 1985 to maximum of 8214 cps. It may be concluded that 

at higher levels of A (concentration of gellan gum) and B (concentration of pullulan) the viscosity 

increases. The level B shows less significant effect than A on the viscosity. The value of correlation 

co-efficient R2 was found to be 0.99, indicating a good fit. The surface and counter plot are shown 

in fig 5 
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Figure: 5 Contour and surface plot for the effect of A and B on viscosity 

Response 2: Drug release in 20min (Y20) Y2:  

The full model polynomial equation obtained was as follows 

Y 20(Y2) = Drug release after 20 min (%) = +73.50-11.67 * A-7.50 * B-3.25AB ………(ii) 

The drug release for the 9 batches show a variation, that is, the response ranged from a minimum 

58% to maximum of 93 %. The value of correlation co-efficient R2 was found to be 0.99, indicating 

a good fit.  b1 and b2 both are negative, It may be concluded that at higher levels of A(amount 

of gellan gum ) and higher  level of B (amount of pullulan) the drug release increases. The level B 

shows less significant effect than A on the drug release. The combined effect of A and B shows 

negative effect on drug release. 

Surface and counter plot are shown in fig.6 

 

Figure: 6 Contour and surface plot for the effect of A and B on Y20 
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Table: 10. Results of p values, regression coefficient and F values for various responses. 

 p values of coefficient  
R2 

 
F 

 
Significance 
F 

   Bo        b1  b2   
  

B12 

Viscosity 
(cps) 

0.00049 0.0001 0.329 - 0.995415012 
 

64.98127 0.002946803 

% Drug 
release 
in 20 
minutes 

0.0002 0.0001 0.0004 0.01 0.950243669 
 

33.34671 
 

0.000562 
 

 

In case of dependent variable viscosity and drug release in 20 minutes as shown in table 8.5.5, 

the P value for b2 was found to be greater than 0.05, Which was rendered insignificant. While p 

value for other term B0 and b1 were found to be less than 0.05. Thus B0 and b1 has significant 

effect on viscosity and drug release in 20 minutes.  

For the optimization of oral soft gel of  Levocetrizine dihydrochloride, constraints were fixed for 

all factors and response. Constraints were set according to formulation of oral soft gel using 

minimum amount of excipients, which would give desired response values. In the present study, 

our aim was viscosity should be sufficient and more than 70 % dissolution of drug within 20 min 

with controlled friability.  In optimization, desirability 1.0 indicated that optimum formulation 

was achieved at  0.4% gellan gum and 0.2% of Pullulan as shown in fig. 8.5.6.  

 

Figure: 7 Desirability and overlay plot for optimization 
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Validation of optimization technique done by preparing checkpoint batch OG 10  and response 

were evaluated. Check point batch was compared for predicted value with observed value in 

table 11. Observed value was found close to the predicted value, which indicated good 

correlation of results. 

Table: 11 Comparison of predicted value and observed values of all response for OG 10 batch 

Comparison of predicted value and observed values of all response 

Batch Viscosity (cps) Drug release in 20 minutes(%) 

Observed value Predicted value Observed value Predicted value 

OG 10 2554.26 2574.88 89.08 88.99 

 

10. Stability study 

Table: мн {ǘŀōƛƭƛǘȅ ǎǘǳŘȅ ƻŦ ƻǇǘƛƳƛȊŜŘ ƻǊŀƭ ǎƻŦǘ ƎŜƭ ƻŦ [ŜǾƻŎŜǘǊƛȊƛƴŜ ŘƛƘȅŘǊƻŎƘƭƻǊƛŘŜΩǎ 

S.No. Storage 
condition 

Week Genral 
appearance 

Syneresis pH Viscosity(cps) 
 

Drug 
content(%) 
 

1. 2-8°C 2 No change No 6.88±0.02 1231 98.51 

 4 No change No 6.53±0.02 1219 98.08 

2. 25 ± 5 °C 2 No change No 6.70±0.05 1221 98.48 

 4 No change No 6.04±0.06 1209 98.30 

*n=3 Mean ± SD of 3 experiments 

 

CONCLUSION: 

From all results, it was found that optimized formulation of oral soft gel of Levocetrizine 

dihydrochloride present a better alternavtive to any other dosage form because it will give quick 

relief in allergic conditions like itching, sneezing, atopic dermatitis, urticaria, rhinitis etc. 

Moreover, Levocetrizine dihydrochloride oral soft gel can be taken by applying on to bread or 

chapatti without making patient the realization of administering medicine. This will surely 

promote high patient acceptance and compliance.  
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