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ABSTRACT--   

The goal of any drug delivery system is to maintain 

the desired drug concentration by releasing a 

therapeutic amount of drug to the specific site in the 

body. The presence of the encapsulated drug on the 

bead's surface caused a burst release, which was 

followed by a steady, persistent release of the drug 

by diffusion and erosion. The esomeprazole loaded 

gelucire containing floating bead was prepared 

using the various amount of gelucire 43/01.  A 

spherical bead formed was formed in all different 

batches. The percentage yield in all formulations 

ranged from 57.98±0.79% to 98.42±1.93. The 

percentage of drugs entrapped in all formulations 

ranged from 36.111±0.110% to 94.069±0.058. 

These findings demonstrate that, up to a certain 

point, increasing the amount of lipid and the drug 

polymer ratio had a substantial impact on the 

percentage of drug entrapment effectiveness of the 

beads. After that point, further increase had no 

effect.  The beads ranged in size from 3.130±0.014 

to 13.055±0.049mm. According to the findings, the 

amount of lipid beads and drug polymer ratio both 

marginally rise with increasing drug dosage. The 

created beads had enough tensile strength. The 

findings demonstrate that all formulations remain 

afloat for up to 12 hours, demonstrating the high 

bead floating capacity. Hence, it can be said that 

adding varying amounts of the lipidic substance 

Gelucire 43/01 increased the beads' ability to float. 

But, it was also discovered that adding more Gelucir 

43/01 than a particular concentration didn't result in 

additional improvement. In order to continue the in-

vitro drug release study, Formulation X5 was 

chosen based on the results of the aforementioned 

criteria. The lipid-based floating bead had severe 

burst drug release within the first 0.5 hours. 

 

KEY WORDS --  Esomeprazole , Atropine, 

Propantheline , floating Beads, GRDDS  

 

I. INTRODUCTION 

The Oral route is most convenient and 

extensively used dosages form. Primarily due to 

ease of administration this route has high patient 

acceptability [1-4]. The goal of any drug delivery 

system is to maintain the desired drug concentration 

by releasing a therapeutic amount of drug to the 

specific site in the body [5]. Gastric emptying is a 

complex process that is highly variable and makes 

the in vivo performance of drug delivery systems. 

All these physiological problems are overcome by 

drug delivery systems with prolonged gastric 

retention time. Gastro retentive drug delivery is an 

approach to enhance gastric residence time, thereby 

targeting to a specific site and shows local or 

systemic effects. Floating systems or hydro 

dynamically controlled systems are low density 

systems which have sufficient buoyancy to float 

over the gastric contents and remain buoyant in the 

stomach without affecting the gastric emptying rate 

for a prolonged period of time. [6]  

 

Approaches for gastro retention 

a. Effervescent systems 

● Volatile liquid containing systems 

● Gas-generating Systems 

b. Non-effervescent systems 

● Colloidal gel barrier systems 

● Micro-porous Compartment System 

● Hollow microspheres 

● Mucoadhesive systems 

 

Drugs suitable for grdds 

● Drugs acting locally in the stomach. E.g. 

Antacids and drugs for H. Pylori viz., 

Misoprostol 

● Drugs that are primarily absorbed in the 

stomach. E.g., Amoxicillin 

● Drugs that is poorly soluble at alkaline ph. 

E.g., Furosemide, Diazepam, Verapamil 

● Drugs with a narrow window of absorption. 

E.g., Cyclosporine, Methotrexate, 

Levodopa, etc. 
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● Drugs which are absorbed rapidly from the 

GI tract. E.g., Metronidazole, tetracycline. 

● Drugs that degrade in the colon. E.g. 

Ranitidine, Metformin HCl. 

● Drugs that disturb normal colonic 

microbes. E.g., antibiotics against 

Helicobacter pylori 

 

Drugs unsuitable for GRDDS 

● Drugs that have very limited acid 

solubility. E.g., phenytoin etc. 

● Drugs that suffer instability in the gastric 

environment. E.g. Erythromycin etc. 

● Drugs intended for selective release in the 

colon. E.g. 5-amino salicylic acid and 

corticosteroids etc.[8-10] 

 

Advantages 

● Improves patient compliance. 

● Bioavailability enhances despite first pass 

effect because fluctuations in plasma drug 

concentration is avoided, 

● desirable plasma drug concentration is 

maintained by continuous drug release. 

● Freedom from incompatibilities between 

drug and excipients especially with buffers. 

● Better therapeutic effect of short half-life 

drugs can be achieved. 

● Gastric retention time is increased because 

of buoyancy. 

● Site specific drug delivery to the stomach 

can be achieved. 

● Pulsatile release of antibiotics can alleviate 

evolution of the bacterial resistance. In the 

vaccine delivery, initial burst followed by 

delayed release pulses can mimic initial 

and boost injection, respectively. 

● The local delivery system avoids systemic 

drug administration for local therapeutic 

effects and can reduce the related systemic 

side effects. 

● The volatile drugs can be easily formulated 

as floating microspheres compared to other 

conventional dosage forms. 

 

Disadvantages 

● These systems require a high level of fluid 

in the stomach for drug delivery to float 

however this can be overcome by using 

low density polymers. 

● The release rate of the controlled release 

dosage form varies from a variety of 

factors like rate of food transit through the 

drug. 

● The dosage forms should be administered 

with more amount of water (200-

250ml).[11] 

 

Esomeprazole, sold under the brand name Nexium 

among others, is a medication which reduces 

stomach acid. It is used to treat gastroesophageal 

reflux disease, peptic ulcer disease, and Zollinger–

Ellison syndrome.  

Common side effects include headache, diarrhea, 

nausea, flatulence, decreased appetite, constipation, 

dry mouth, and abdominal pain. More severe side 

effects are severe allergic reactions, chest pain, dark 

urine, fast heartbeat, fever, paresthesia, persistent 

sore throat, severe stomach pain, unusual bruising or 

bleeding, unusual tiredness, and yellowing of the 

eyes or skin.[12] 

 

Gelucire 43/01 [13] is a polymer which is composed 

of a mixture of mono-, di, and triglycerides and 

mono- and di- fatty acid esters of polyethylene 

glycols. The lipidic nature of gelucire makes it 

highly biocompatible and biodegradable.[22] 

Gelucire-based emulsion gel beads are explored for 

their potential to prevent gastric irritation of drugs 

by forming a protective coat around them.  

 

II. Material And Method 
2.1 Materials  

Esomperazole mg trihydrate was obtained from TCI 

chemicals. Gelucire 43/01was obtained from 

Gattefosse while other excipients 

i.e.,Dichloromethane, Methanol, Disodium 

Hydrogen orthophosphate, Potassium dihydrogen 

orthophosphate were obtained from Finar 
 

III.Experimental work 
3.1 Preformulation study 

i.Organoleptic Properties 

The general appearance, colour, odour, and other 

organoleptic investigations of Esomeprazole mg 

trihydrate were carried out and observed [14, 15]. 

 

ii.Melting Point 

A small amount of Esomeprazole mg trihydrate was 

added to a capillary tube that was sealed. The 

melting point device was used with the tube. The 

temperature in the device was gradually raised, and 

it was noticed at what temperature Esomeprazole 

mg trihydrate began to melt and at what temperature 

the complete drug melted. The capillary method is 

another name for this procedure [14,15]. 
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iii.Preparation of Standard Calibration Curve of 

Esomeprazole mg trihydrate in methanol 

To make a stock solution of 100 µg/ml, 10 mg of 

Esomeprazole mg trihydrate was dissolved in 100 

ml of methanol. In 10 ml volumetric flasks, 

dilutions in the 2-20μg/ml range were created from 

stock solution, and the volume was brought to 10 ml 

with methanol. With the aid of a UV 

Spectrophotometer, the absorbance of these various 

dilutions was determined at 301 nm [14,15]. 

 

iv.FT- IR spectra of Esomeprazole mg trihydrate 

and optimized formulation 

The technique used was the potassium bromide 

(KBr) disc method. Only the spectrum of the sample 

is obtained because KBr has no absorption in the 

basic area of the IR spectrum. Esomeprazole mg 

trihydrate's improved formulation's FT-IR spectra 

was obtained and compared to the drug's reference 

spectrum [14,15]. 

 

v.Partition Coefficient  

The partition coefficient of the Esomeprazole mg 

trihydrate was calculated using the shake flask 

method. An excess of API was added to a 4ml n-

Octanol and water combination (1:1). The 

Dispersion was held for 24 hours to achieve 

equilibrium after being gently shaken in the 

separation funnel. The two phases were then 

separated and centrifuged for 10 minutes at 4000 

rpm. Following centrifugation, the partition 

coefficient and concentration of Esomeprazole mg 

trihydrate in both phases were calculated using UV 

spectroscopy [14,15]. 

 

vi.Solubility studies 

Solubility of Esomeprazole mg trihydrate in 

different solvent was determined in different solvent 

i.e. water, 0.1NHcl, methanol, 6.8pH phosphate 

buffer, propylene glycol and ethanol. Excess amount 

of drug was added to culture tube containing 2 ml of 

each solvent and kept at 37±2°C in thermostat water 

bath shaker for 24 hours. The tubes were removed 

after 24 hours, filtered and solutions were analyzed 

spectrophotometric ally, after appropriate dilutions. 

 

3.2 Preparation of floating bead 

To produce the dispersion, the lipid 

(Gelucire 43/01) was melted at 50°C, and the finely 

powdered medication was added gradually while 

being evenly mixed. The resulting dispersion was 

injected at a rate of 5 ml/min into 100 ml of 

prechilled (4°C) IPA using a 23-gauge syringe 

needle (0.65 mm internal diameter). The needle's tip 

was 5 cm away from the IPA. For 15 minutes, the 

substance was agitated using a magnetic stirrer at 

100 rpm. To confirm that all solvents had been 

removed, the beads were collected after being 

filtered through Whatman filter paper (# 41), 

washed three times with distilled water, and then 

dried to their constant weight for 24 hours in a 

vacuum desiccator. Beads' weight was measured 

every six hours. The drug/lipid ratios used to 

prepare the different formulations were 1:0.5, 1:1, 

and 1:1.5, 1:2, 1:2.5, 1:3, 1:3.5, 1:4. Various other 

vehicles such as olive oil, light liquid paraffin, 

heavy liquid paraffin, sesame oil, coconut oil, 

isopropyl myristate, and isopropyl alcohol 

separately and in different combination ratio were 

used as dispersion medium and at different 

temperature conditions employed to prepare beads 
[16] 

 

Table 1: Composition of the Esomeprazole mg trihydrate loaded gelucire floating bead 

S.No. Formulation 

code 

Esomeprazole mg trihydrate 

(mg) 

Amount of gelucire 43/01 

1 X1 40 100 

2 X2 40 200 

3 X3 40 300 

4 X4 40 400 

5 X5 40 500 

6 X6 40 600 

7 X7 40 700 

8 X8 40 800 
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3.3 In vitro characterization 

3.3.1 Appearance 

All prepared batches of Esomeprazole mg trihydrate 

loaded gleucrie floating bead were investigated for 

their color and appearance. [17] 

 

3.3.2 Percentage yield 

The obtained beads from each formulation were 

gathered and weighed in order to calculate the 

production yield (PY) using the equation below. 

 

% 𝑌𝑖𝑒𝑙𝑑 =
𝑃𝑟𝑎𝑐𝑡𝑖𝑐𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡

𝑇ℎ𝑒𝑜𝑟𝑒𝑡𝑖𝑐𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡
× 100 

 

 

 

 

3.3.3 Bead size 

Using a micrometre, the average size of 100 beads 

was estimated to establish the average particle size 

of beads [17] 

 

3.3.4 Percentage encapsulation efficiency and 

percentage drug loading 

Percentages encapsulation effectiveness Beads 

weighing around 100 mg each were accurately 

weighed out and dispersed in 10 ml of water and 

kept aside for overnight. The solution was 

centrifuged at 8000 rpm for 30 min. The supernatant 

was transferred to volumetric flask and suitable 

diluted with methanol upto the mark of flask. 

Equation was used to calculate percentage drug 

encapsulation efficiency: 

 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑑𝑟𝑢𝑔 𝑒𝑛𝑡𝑟𝑎𝑝𝑚𝑒𝑛𝑡 =
𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑑𝑟𝑢𝑔 − 𝐴𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑑𝑟𝑢𝑔 𝑖𝑛 𝑠𝑢𝑝𝑒𝑟𝑛𝑎𝑡𝑒𝑛𝑡

𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑑𝑟𝑢𝑔
× 100 

 

All the experiment was carried out in triplicate 

 

3.3.5 Assessment of in vitro buoyancy of the 

beads 

Beads' floating qualities were assessed using a USP 

dissolving equipment with 0.1NHcl. 100 beads from 

each batch were added to 100 ml of 0.1 N HCl, 

which was stirred at 100 rpm while maintaining a 

temperature of 37 0.5 °C. 

 

3.3.6 In vitro drug release studies 

USP Dissolution Test Apparatus II was used to 

conduct the in vitro dissolving investigations on the 

floating beads. In the current study 900 ml of 

0.1NHcl was used as an drug release medium for 

2hr than the phosphate buffer ph 6.8 was ued for 

upto 24hr maintained at 37 °C. The paddle of the 

USP dissolving test apparatus II was roatate at 50 

rpm. At predetermined intervals (0.5 hours, 1 hour, 

2 hours, 4 hours, 6 hours, 8 hours, 10 hours, 12 

hours, and 24 hours), an aliquot of 5 ml of the 

solution was removed and replaced with new 

dissolving media. The withdrawn samples were 

analyzed for Esomeprazole mg trihydrate content 

spectrophotometrically at absorption maxima 301 

nm. Study was carried out in triplicate [17] 

 

IV. Result And Discussion 
 

4.1 Preformulation study 

Organoleptic properties 

The drug Esomeprazole mg trihydrate was 

discovered to have Off-White to Pale Yellow Solid 

 

Melting point 

By using the capillary fusion method, the melting 

point of the drug was discovered to be between 

173.33±0.57-176±1.0°C. 

 

Preparation of Calibration curve of   

Esomeprazole mg trihydrate in Methanol 

Absorbance of different concentration of alcoholic 

solution of Esomeprazole mg trihydrate is as given 

below. 

 

Table 2: Calibration curve of Esomeprazole mg trihydrate in Methanol at 301nm 

Con. (µg/ml) Absorbance at 301nm std 

2 0.107±0.002 0.002 

4 0.201±0.003 0.003 

6 0.300±0.004 0.004 

8 0.396±0.003 0.003 
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10 0.494±0.005 0.005 

12 0.599±0.005 0.005 

14 0.694±0.006 0.006 

16 0.789±0.005 0.005 

18 0.879±0.004 0.004 

20 0.984±0.005 0.005 

 

 
Figure 1: Calibration curve of Esomeprazole mg trihydrate in Methanol 

 

Table 3: Result of regression analysis of UV method for estimation of Esomeprazole mg trihydrate 

Statistical parameters Results 

λ max 301nm 

Regression equation ** Y=mx+C y = 0.0487x + 0.0087 

 

The 2 to 20 µg/ml solution of Esomeprazole mg trihydrate in methanol was used to create the calibration curve 

for the compound. At 301 nm, the absorbance was measured. The regression equation y = 0.0487x + 0.0087 and 

R2 value of 0.999, which indicates good linearity. 

 

Solubility studies of drug 

The solubility of drug was determined in different solution are shown in table 4. 
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Table 4: Solubility studies of drug in different  solution 

S.No. Name of solvent Solubility (mg/ml) 

1 Water 3.914±0.123 

2 Propylene Glycol 4.940±0.041 

3 pH 6.8 phosphate buffer 4.160±0.109 

4 Methanol 18.589±0.085 

5 0.1 NHCl 3.722±0.063 

6 Ethanol 16.193±0.071 

 

Table 4 indicated that the drug Esomeprazole mg trihydrate was soluble in methanol and ethanol. 

i.Partition coefficient of drug 

Using n-octanol and water, the partition coefficient of the Esomeprazole mg trihydrate was calculated. Drugs 

having partition coefficients less than one are indicative of hydrophilic drugs, while those with log P greater 

than one are lipophilic in nature. This demonstrated the drug's lipophilicity and purity. 

 

Table 5: Partition coefficient determination of Esomeprazole mg trihydrate 

Partition coefficient of drug Solvent system Log p Values 

Esomeprazole mg trihydrate n-octanol:water 1.68±0.034 

 

Discussion: The partition coefficient of Esomeprazole mg trihydrate in n-Octanol: Water was found to be 

1.68±0.034 this indicate that the drug is hydrophobic in nature. 

 

7.1.6 Ftir analysis 

 

 
Fiugre 2: FTIR spectrum of A) pure drug Esomeprazole mg trihydrate and B) optimized formulation X5 

 

FTIR spectrum of pure drug shows peak of different 

functional groups like 1076.09 (S=O stretching), 

1198.72 (C-O stretching), 1402.11 (N-H bending), 

1568.31, 3288.10 (C=N stretching). While FTIR 

spectrum of HPMC E 15 shows following peaks like 

1042 (Stretching vibration of C-O-C group), 1372 (υ 
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C-O-C and symmetric bending of methoxy group), 

1453 Assymmetric bending vibration of methyl 

group in CH3O, 3464.04 O-H stretching vibration, 

intermolecular H- bonding. In optimized 

formulation characteristics peak was slightly shift 

with reduced intensity. This study confirms that 

chemical compatibility is not present and drug was 

encapsulated. 

 

b. In vitro characterization of prepared 

gastric floating bead 

Gastric floating bead was characterized by various 

In-vitro characterization parameters. 

 

i.Visual Observation 

Visual appearance of Esomeprazole mg trihydrate 

loaded different lipid based gastric floating bead is 

as given below. 

 

Table 6: visual appearance of different Esomeprazole mg trihydrate loaded lipid based gastric floating bead 

S.No. Formulation Code Appearance 

1 X1 Spherical Bead was prepared 

2 X2 Spherical Bead was prepared 

3 X3 Spherical Bead was prepared 

4 X4 Spherical Bead was prepared 

5 X5 Spherical Bead was prepared 

6 X6 Spherical Bead was prepared 

7 X7 Spherical Bead was prepared 

9 X8 Spherical Bead was prepared 

 

According to table 6, a spherical bead formed was formed in all different batches. 

 

ii.Percentage yield  

The values of the Percentage yield of the prepared beads were given in Table 7. 

 

Table 7: Percentage yield of different Esomeprazole mg trihydrate loaded lipid based gastric floating bead 

S.No. Formulation code Percentage yield 

1 X1 57.98±0.79 

2 X2 67.28±0.57 

3 X3 82.51±0.43 

4 X4 87.25±1.00 

5 X5 94.63±1.06 

6 X6 96.90±0.84 

7 X7 98.42±1.93 

8 X8 97.54±0.31 

 

According to Table 7, the percentage yield in all formulations ranged from 57.98±0.79% to 98.42±1.93.  

 

iii.Percentage yield  

The values of the % mean entrapment efficiency of the prepared beads were given in Table 8 

 

Table 8: Drug Entrapment of different Esomeprazole mg trihydrate loaded lipid based gastric floating bead 

S.No. Formulation code Percentage drug 

entrapment 

1 X1 36.111±0.110 

2 X2 44.522±0.123 

3 X3 63.760±0.363 

4 X4 78.625±0.470 
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5 X5 94.069±0.058 

6 X6 90.451±0.050 

7 X7 89.377±0.305 

8 X8 92.369±0.132 

 

According to Table 8, the percentage of drugs entrapped in all formulations ranged from 36.111±0.110% to 

94.069±0.058. These findings demonstrate that, up to a certain point, increasing the amount of lipid and the drug 

polymer ratio had a substantial impact on the percentage of drug entrapment effectiveness of the beads. After 

that point, further increase had no effect.  

iv.Bead Size 

Bead size of formulations was given in a table 9. 

 

Table 9: Particle size of different Esomeprazole mg trihydrate loaded lipid based gastric floating bead 

S.No. Formulation code Size (mm) 

1 X1 3.130±0.014 

2 X2 4.275±0.021 

3 X3 5.140±0.057 

4 X4 6.315±0.035 

5 X5 7.760±0.283 

6 X6 8.535±0.035 

7 X7 10.355±0.177 

8 X8 13.055±0.049 

 

The beads ranged in size from 3.130±0.014 to 13.055±0.049mm. According to the findings, the amount of lipid 

beads and drug polymer ratio both marginally rise with increasing drug dosage. The created beads had enough 

tensile strength. 

 

v.In vitro Floating study  

Assessing the in-vitro floatability of the prepared beads is important to be evaluated before being assessed in-

vivo. In-vitro percentage floating of all formulation was given in a table 10. 

 

Table 10: Percentage floating of different Esomeprazole mg trihydrate loaded lipid based gastric floating bead 

S.No. Formulation code Percentage floating 

1 X1 85.00±0.411 

2 X2 96.00±0.707 

3 X3 94.00±0.215 

4 X4 97.50±0.658 

5 X5 97.00±0.389 

6 X6 98.50±0.655 

7 X7 94.50±0.535 

8 X8 94.00±0.414 

 

The findings demonstrate that all formulations remain afloat for up to 12 hours, demonstrating the high bead 

floating capacity. Hence, it can be said that adding varying amounts of the lipidic substance Gelucire 43/01 

increased the beads' ability to float. But, it was also discovered that adding more Gelucir 43/01 than a particular 

concentration didn't result in additional improvement. 
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In order to continue the in-vitro drug release study, Formulation X5 was chosen based on the results of the 

aforementioned criteria. 

 

vi.In-vitro Drug release study 

The in-vitro drug release of Formulation X5 and Pure drug suspension was given in a table 11. 

 

Table 11: Percentage In-vitro drug release of Formulation X5 and Pure drug suspension. 

Time(hr.) Percentage drug release of 

formulation X5 

Percentage drug release 

of pure drug 

0 0.000±0.00 0.000±0.00 

0.5 6.990±0.065 54.640±0.098 

1 15.861±0.089 83.070±0.653 

2 21.336±1.209 98.085±0.980 

4 36.420±0.131  

6 51.191±0.327  

8 68.978±0.653  

10 87.228±0.980  

12 92.541±0.458  

24 94.851±0.695  

 

 
Figure 3: In-Vitro Drug release of Formulation X5 and Pure drug. 

 

The lipid-based floating bead had severe burst drug 

release within the first 0.5 hours, as is shown from 

Figure 3. The presence of the encapsulated drug on 

the bead's surface caused a burst release, which was 

followed by a steady, persistent release of the drug 

by diffusion and erosion. 

 

V.CONCLUSION 

In current study esomeprazole loaded lipid 

based floating bead was prepared using the gelucire 

polymer to enhance the oral bioavailability of drug.  

Esomeprazole mg trihydrate was discovered to have 

Off-White to Pale Yellow Solid. The melting point 

of the drug was discovered to be between 

173.33±0.57-176±1.0°C. The concentration range 2 

to 20 µg/ml solution of Esomeprazole mg trihydrate 

in methanol was used to create the calibration curve 

for the compound. At 301 nm, the absorbance was 

measured. The regression equation y = 0.0487x + 

0.0087 and R2 value of 0.999, which indicates good 
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linearity. Esomeprazole mg trihydrate was soluble in 

methanol and ethanol. The partition coefficient of 

Esomeprazole mg trihydrate in n-Octanol: Water 

was found to be 1.68±0.034. The esomeprazole 

loaded gelucire containing floating bead was 

prepared using the various amount of gelucire 

43/01.  A spherical bead formed was formed in all 

different batches. The percentage yield in all 

formulations ranged from 57.98±0.79% to 

98.42±1.93. The percentage of drugs entrapped in 

all formulations ranged from 36.111±0.110% to 

94.069±0.058. These findings demonstrate that, up 

to a certain point, increasing the amount of lipid and 

the drug polymer ratio had a substantial impact on 

the percentage of drug entrapment effectiveness of 

the beads. After that point, further increase had no 

effect.  The beads ranged in size from 3.130±0.014 

to 13.055±0.049mm. According to the findings, the 

amount of lipid beads and drug polymer ratio both 

marginally rise with increasing drug dosage. The 

created beads had enough tensile strength. The 

findings demonstrate that all formulations remain 

afloat for up to 12 hours, demonstrating the high 

bead floating capacity. Hence, it can be said that 

adding varying amounts of the lipidic substance 

Gelucire 43/01 increased the beads' ability to float. 

But, it was also discovered that adding more Gelucir 

43/01 than a particular concentration didn't result in 

additional improvement. In order to continue the in-

vitro drug release study, Formulation X5 was 

chosen based on the results of the aforementioned 

criteria. The lipid-based floating bead had severe 

burst drug release within the first 0.5 hours. The 

presence of the encapsulated drug on the bead's 

surface caused a burst release, which was followed 

by a steady, persistent release of the drug by 

diffusion and erosion. The calculated regression 

coefficients for zero order, first order and higuchi 

models were shown in table 11. it was found that the 

in vitro drug release of X5 bead was best explained 

by higuchi order model as the plot showed the 

highest linearity. The value of R2 found to be 

highest for the Higuchi order.  
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