
 

Volume: 3: Issue-1: Jan-Mar-2014          Copyrights@2014                   ISSN: 2278-0246              
Received: 08th Feb-2014                   Revised: 10th March-2014                           Accepted: 14th March-2014              

Coden: IJAPBS    www.ijapbs.com Research article   

 
IN- VITRO FORMULATION AND EVALUATION OF TOLBUTAMIDE LIPOSOME  

 
Nageswara Rao.G* and Rama Krishna.A 

 
Department of Pharmaceutical Chemistry, Telangana University, Nizamabad, A.P-503322, India. 

*Corresponding author (pharmajntu@gmail.com) 
ABSTRACT: The present investigation deals with liposomes. Liposomes are effective in extending the duration of 
action for days or months. In the present study liposomal formulations containing Tolbutamide were prepared and 
studied. Because of its shorter plasma half-life (t1/2=1.5 h) frequent administration by the patient is necessary to 
maintain steady state plasma concentration. Designing of controlled release formulation is necessary to maintain 
steady state plasma concentration for longer period of time and to reduce the frequency of administration. So, an 
attempt was made to formulate liposomal suspensions containing Tolbutamide to sustain its action. Liposomal 
formulations were evaluated for drug entrapment, surface characterization, in-vitro drug release studies, release 
kinetics and its mechanisms. Liposomal suspensions were prepared using film hydration technique using varying 
concentrations of phosphatidylcholine and cholesterol and optimize the ideal combination for required drug release. 
The prepared liposomes were rigid, intact and fulfilled all official requirements. The results of in vitro drug release 
studies showed that release from liposomal formulation was slow and sustained for >12 hrs period. The formulations 
followed first order kinetics and release mechanism was non-fickian diffusion from all the formulations. Thus the 
liposomal suspensions of Tolbutamide were successfully developed. 
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INTRODUCTION 
The term liposome (meaning lipid body) was derived on the basis of names of sub cellular particles like lysozome and 
ribosome [1,2]. It is defined as aspherule/vesicle of lipid bilayers enclosing an aqueous compartment. The lipid most 
commonly used is phospholipids. Sphingolipids, glycolipids and sterols have also been used to prepare liposomes. 
Their size ranges from 25 to 5000 nm [3]. 
 Depending upon their structure, liposomes are classified as: 

1. MLV (multilamellar vesicles): these liposomes are made of series of concentric bilayers of Lipids enclosing a 
small internal volume. 

2. OLV (oligolamellar vesicles): these are made of 2 to 10 bilayers of lipids surrounding a large internal volume. 
3. ULV (unilamellar vesicles): these are made of single bilayer of lipids.  

They may be SUV (small unilamellar vesicles) of size 20 to 40 nm, MUV (medium unilamellar vesicles) of size 40 to 
80 nm, LUV ( large unilamellar vesicles) of size 100 to 1000 nm or GUV ( giant unilamellar vesicles) of size greater 
than 1000 nm. Liposomes are synthetic vesicles consisting of one or more phospholipid bilayers, able to 
accommodate water lipid-soluble molecules. They are used as a delivery system for drugs, genes and vaccines in 
therapeutics. Liposomes may be formulated with a range of characteristics including different size, charge and drug 
retention, which can be tailored for a given drug and target site. There is a range of clinical products approved for use 
which exploit liposomes to passively target drugs or vaccines to the appropriate site of action thereby improving 
specificity and reducing toxicity. Liposomes can also be actively targeted to specific cells or sub cellular regions using 
targeting ligands attached to their surface, or by modification of the bilayer to give triggered release under appropriate 
conditions. Therapeutic applications of systemically administered Liposomes have been limited by their rapid 
clearance from the bloodstream and their uptake by reticulo-endothelial system (RES) in liver and spleen. Topical 
liposomal administration might offer an opportunity for developing a novel delivery system that could overcome the 
limitations experienced with the systemic as well as conventional products [11].  
 

International Journal of Analytical, Pharmaceutical and Biomedical Sciences         Page: 47                     
Available online at www.ijapbs.com 



 

Nageswara Rao and Rama Krishna                                                                IJAPBS         ISSN: 2278-0246 

The major advantages of topical liposomal drug includes 1) Reduction of side effects and incompatibilities that may 
arise from undesirably high systemic absorption of drug.2) markedly increasing the liposomal drug accumulation in 
the desired tissues.3) Capability for incorporation of a wide variety of hydrophilic and hydrophobic drugs [4]. The 
picture of liposome.figure.1 

 
Fig. 1: Schematic illustration of small unilamellar liposome. 

 
Need for controlled release of Tolbutamide 
1. Plasma half-life is short (1.5-3hr). 
2. It has high aqueous solubility. 
3. To reduce dose dependent side effects. 
By comparing above mentioned points, we made an attempt to design topical liposomal drug delivery systems to 
achieve an efficient controlled release of Tolbutamide. 
 
MATERIALS AND METHODS 
Tolbutamide was received as a gift sample from Taj Pharmaceuticals Limited. Phosphatidylcholine and cholesterol 
purchased from Merck and other materials and solvents used were of analytical grades. The chemical structure of 
Talbutamide.figure.2 

 
Fig. 2: Chemical Structure of Tolbutamide 

 
Preformulation studies  
Determination of Solubility 
Tolbutamide: White, crystalline powder. Solubility was conducted using different solvents. Freely soluble in water, 
slightly soluble in alcohol, practically insoluble in acetone and methylene chloride. 
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Preparation of Liposomes  
Multilamellar liposomes were prepared by thin film hydration technique. Accurately weighed quantities of 
phosphatidylcholine and cholesterol were dissolved in chloroform-ethanol mixture in different ratios in a round-
bottomed flask. BHT, equivalent to 2% of the total lipids as an antioxidant, was added in the organic phase in the 
flask. The chloroform ethanol mixture was evaporated by rotating the round bottom flask on the palms. After 
complete evaporation of organic solvents, hydration of the thin film was carried out using phosphate buffer pH 7.4 
solution [5]. The various formulation variable considered in this research have been presented in Table .1 
 

Table 1: Composition of lipids for preparation of liposome 

S.No Formulation Phosphatidylcholine 
(moles) 

Cholesterol 
(moles) 

1 F1 6 4 
2 F2 7 3 
3 F3 8 2 
4 F4 9 1 

 
Estimation of Entrapped Drug 
Drug entrapped within the liposomes was estimated after removing the unentrapped drug, which was 
separated by collecting the supernatant after subjecting the dispersion to centrifugation in a cooling 
centrifuge at1000 rpm at a temperature of 40C for 30 min, where upon the pellets of liposomes were washed 
again with buffer to remove any unentrapped drug and the washing was 
Combined with supernatant and was analyzed for drug content at 252nm [6]. 
 
Entrapment Efficiency Percentage = Entrapped drug/Total drug × 100 
 
Surface Characterization 
The SEM studies for formulated liposomes were conducted by IICT, Hyderabad and the picture Were shown in 
figure.3 

 
Fig. 3: SEM pictures of formed liposomes 
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In Vitro drug release study 
The release studies were carried out in 250 ml beaker containing 100 ml Phosphate buffer pH 7.4.Phosphate buffer pH 
7.4 (100 ml) was placed in a 250 ml beaker. The beaker was assembled on a magnetic stirrer and the medium was 
equilibrated at 37±50C. After separation of un entrapped Tolbutamide, liposomal dispersion was filled in the 
Cellophane membrane and other end was closed. The cellophane membrane containing the sample was suspended in 
the medium. Aliquots were withdrawn (5 ml) at specific intervals, filtered and the apparatus was immediately 
replenished with same quantity of fresh buffer medium [9].Table.2 

 
Table 2: Drug Release Profile 

% AMOUNT DRUG RELEASE ± S.D* 
Time(hr) F1 F2 F3 F4 

0.25 8.74±0.73 7.95±0.67 9.77±0.88 10.8±0.91 
0.5 11.05±0.96 9.4±0.89 11.46±0.96 12.7±0.97 

0.75 13.5±1.2 11.23±1.1 13.56±1.3 15.4±1.8 
1 17.04±1.3 13.93±1.2 16.96±1.3 18.8±1.4 

1.5 25.5±1.8 19.86±1.6 23.69±1.7 26.8±1.9 
2 35.04±3 27.91±2.4 34.75±2.9 41±3.1 

2.5 42.4±3.4 35.57±3.1 42.45±3.4 45.8±3.6 
3 50.06±4.1 45.53±3.8 51.3±4.2 57.7±4.4 

3.5 57.4±4.4 55±4.3 65.05±4.8 70.5 ±5.3 
4 63±5.1 66.6±5.2 75.90±5.7 84±6.9 

*Mean of three replicates 
Release Kinetics and Mechanisms 
The rate and mechanism of release of Tolbutamide from the prepared Liposomes were analyzed by fitting the release 
data into following 
       i) The zero order equation can be represented as 
                                             C = C0 – K0t 
                                             Where 
                                             C is the amount of drug released at time t 
                                             K0 is the release rate 
      ii) The first order equation can be represented as 
                                             LnC = LnC0 – K1t 
                                             Where 
                                              K1 is the release rate constant 
     iii) The Higuchi equation can be represented as 
                                              Q = K2t1/2 
                                              Where 
                                               K2 is the diffusion rate constant 
The release profile data was substituted in different kinetic models viz… Zero order kinetics, first order kinetics and 
Higuchi kinetics [10]. Release mechanisms were evaluated and results were given in table no.3, 4. 

Table 3: Drug Release kinetics 
% AMOUNT DRUG RELEASE 

√t F1 F2 F3 F4 
0.5 8.74 7.95 9.77 10.8 

0.707 11.05 9.4 11.46 12.7 
0.866 13.5 11.23 13.56 15.4 

1 17.04 13.93 16.96 18.8 
1.224 25.5 19.86 23.69 26.8 
1.414 35.04 27.91 34.75 41 
1.581 42.4 35.57 42.45 45.8 
1.732 50.06 45.53 51.3 57.7 
1.870 57.4 55 65.05 70.5 

2 63 66.6 75.90 84 
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Table 4: Comparison of r2 values of Zero order and first order kinetics 

Formulation Zero order 
(r2) Values 

First order 
(r2) Values K0 (mg/h) K1 (h-1) 

F1 0.996 0.987 15.71 0.2464 
F2 0.982 0.927 15.69 0.2464 
F3 0.987 0.919 17.86 0.3132 
F4 0.988 0.916 19.55 0.3892 

 
RESULTS AND DISCUSSION 
Release profiles indicated that F4 showed 83%, F3 showed 75.90%, F2 showed 66.6%, F1 showed 63% for 6 hr of 
release study. Release of Tolbutamide from all the formulated liposomes followed Zero order kinetics as the 
correlation coefficient (r2) values are greater than the r2 values of first order kinetics [7]. Data was analyzed for 
Higuchi kinetics and it was found that all the prepared formulations follows diffusion controlled release mechanism as 
the correlation coefficient values are greater than 0.977. Higher r2 value (> 0.997) of F1 indicated that release of drug 
follows Diffusion Higuchi kinetics. Hence release of Tolbutamide from the prepared liposomal formulation follows 
zero order kinetics by utilizing diffusion as a controlled release mechanism [8]. 
 
CONCLUSION 
The prepared liposomal formulations using different lipid cholesterol molar ratios were developed and evaluated. The 
evaluation studies concluded that higher the concentration of cholesterol (phospholipid: cholesterol = 6: 4) rigidity of 
the bilayer will be more and showed better controlled release of Tolbutamide. Hence the combination (6:4) used in F1 
is the optimum for achieving better controlled release and liposomal formulation of Tolbutamide would be a suitable 
means to produce more uniform release profile. 
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