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INTRODUCTION

are generated in vitro.

composition of  lipids, and hence the characteristics.
are the carriers that are suitable for encapsulation of  drugs 
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ABSTRACT

used in the treatment of arthritis. The aim of this study was to prepare a new parenteral formulation for FP 

in vitro and in vivo

in area under plasma concentration time curve, t1/2, mean residence time, and reduced clearance. The drug 

Nearly 3-fold increase in drug concentration was measured in arthritic paw when compared with the other 

targeting potential at the site of action.
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 But 

in vivo

calculating the amount of  entrapped drug required to attain 
 In addition, conventional 

liposome formulations containing saturated phospholipids 

in vivo
rapid removal of  drug contents.

 Further attempts to alter 
the biodistribution of  liposomes resulted in the generation of  

circulation for long period of  time

the treatment of  rheumatoid arthritis in humans.

red blood cells at therapeutic concentration.  Area under 

concentration Vs
of  drug administration.
effects upon oral administration are abdominal discomfort 
and other gastrointestinal side effects. Its high log P value 

used for a prolonged periods to maintain the therapeutic 

microsponges, niosomes, and so on. But there is no 

MATERIALS AND METHODS

Materials

2000

Preparation of  liposomes

other processing conditions, such as rotational speed of  

mixture for about 2 min to form conventional liposomes. 
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membrane of  0.2 

2000

Separation of  unentrapped drug

times and recentrifuged.

Determination of  percentage encapsulation ef ciency

Fourier transform infrared study

2000

 in Magna 

Determination of  vesicle size distribution and zeta 
potential

Zeta master apparatus (Malvern Instruments, Malvern, 

m 

Stability studies

Freeze drying (lyophilization)

Differential scanning calorimetric analysis

out using differential scanning calorimeter (Model number 

In vitro drug release

determination of  drug release from liposomic preparation. 
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 With the help of  the standard curve prepared 

ssessment of  anti in ammatory activity

in vivo performance of  the prepared liposomes 

loaded conventional liposomes, liposomes made up of  long 

Edema rate (E Vt V0 V0
Inhibition rate (I Ec Et Ec

V0
Vt
Ec
Et

Assessment of  analgesic activity

Hot plate test

placing the mice on aluminum hot plate at a temperature of  

Pharmacokinetics and biodistribution

used for biodistribution studies.

et al.

an aliquot 20 
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aliquot 20 

min. After centrifugation, an aliquot 20 

RESULTS AND DISCUSSION

Preparation and characterization of  liposomes

of  formulation, presence of  drug, and drug release  

Figure 1: (a) Fourier transform infrared (FTIR) spectrum of distearoyl 
phosphatidyl choline, (b) FTIR spectrum of cholesterol, (c) FTIR 

d

c

b

a

e

Table 1: Physicochemical characterization of prepared 
liposomal batches
Liposome formulation  
(mole ratio)

%EE ± SD % Drug 
release

Vesicle size 
(nm) ± SD

SPC/cholesterol 4:1 (FL) 51.54 0.9 49.6 168 0.78
DSPC/cholesterol 4:1 (DSPCL) 62.31 0.5 36.6 182 0.36
DSPC/cholesterol/DSPE-PEG 
4:1:0.2 (SL)

68.32 0.8 29.1 192 0.62

2000.
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stable.

form and colloidal liposomes at refrigerated temperature 

m and 

2000

In vitro

the phase transition temperature, due to stronger van der 

Figure 2: Scanning electron microscope picture of liposomal 
formulation stealth liposomes

Figure 3: Extent of drug leakage from SLs at different storage 

Figure 4: Differential scanning calorimetric (DSC) thermograms of 

choline (DSPC) (c) PE 18:0/18:0-PEG  (PE-PEG  (d) FP-loaded 
liposomes (e ) FP-unloaded liposomes (f)
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Assessment of  anti in ammatory activity

in vivo

Dunnett’s t P

Figure 5: Plots of in vitro cumulative percentage drug released versus 
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Assessment of  analgesic activity

Pharmacokinetic study

clearance model. After i.v. bolus administration of  liposome 
formulations to arthritis induced rats, a fall in plasma drug 

in vivo

Vs

Figure 6: 
free drug solution G
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found to be increased for liposome formulations, such as 

P

Biodistribution study

tmax Cmax 

Cmax (
tmax of  different liposomes and free drug in various organs, 

Figure 7:

Parameter FS FL DSPCL SL
AUC (ng/ml/h) 151650.7±16.760 439254.1±27.440 512669±21.640 704408.3±77.430
Elimination half life(T1/2) (h) 2.31±0.033 7.36±0.007 7.84±0.006 19.87±0.002
Clearance ml/h/kg 16.47±0.002 5.67±0.003 4.85±0.0007 2.96±0.0004
Volume of distribution ml/kg 42.99±0.079 79.56±0.003 69.84±0.0013 81.92±0.004
Mean residence time (h) 2.609±0.006 14.02±0.002 14.39±0.003 27.68±0.003
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CONCLUSION

REFERENCES

and in vitro

in vivo

liposomes controls the rate of  clearance of  entrapped solutes from the 

its pharmacological properties and therapeutic use in rheumatic diseases. 

 

In vitro and in vivo

n P 
Biodistribution parameters Liver Spleen Kidney Paw
FS

AUC 0-Inf (ng/g/h) 4,77,846.4±116.94 7331,192±97.92 96,859.84±27.60 1768,81±159.9
Cmax (ng/g) 46025±176.77 2075±106.07 15550±14.42 410±14.14
tmax (h) 2 1 2 1

FL
AUC 0–Inf (ng/g/h) 25,53,663±134.72 7,61,336.8±86.57 96,314.4±51.66 44340.,46±89.61
Cmax (ng/g) 2,14,900±141.42 49,900±141.42 9125±17.77 4425±24.7
tmax (h) 4 4 4 1

DSPCL
AUC 0–Inf (ng/g/h) 21,83,744±118.09 5,84,897.3±161.32 80,171.15±70.95 45,642.49±39.45
Cmax (ng/g) 2,10,250±35.55 45,300±42.26 7750±21.13 4400±14.42
tmax (h) 4 4 4 1

SL
AUC 0–Inf (ng/g/h) 8,15,918.3±73.21 91,000.86±44.74 45,513.43±61.81 1,48,844±224.92
Cmax (ng/g) 84,750±35.55 9000±35.35 3050±35.35 11,150±63.39
tmax (h) 4 4 4 1

SL-Stealth liposomes. P < 0.05
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in vitro

in vivo 

for the percutaneous absorption of  indomethacin and the prediction of  
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