











Table 4. In vitro in vivo correlation

In vitro In vivo

12.5 11.25
17.26 18.75
23.57 26.25
35.11 37.5
40.47 45.0
49.64 65.25
59.33 60.0
70.97 56.25

Correlation co- efficient (r) = 0.995; Eg. For best fit time
Y=0.369+0.991 X X;v=0.995

Results and Discussion

Salbutamol sulphate, cholesterol and span 60 were used in equal ratios and niosomes prepared
using different techniques. The drug entrapment efficiency was found to be between 62%—
87%. According to figure 1, the release rate were found to be 67.07 %, 64.33 %, 62.03 %, 64.0
% and 78.47 % for A, B, C, D and E formulation respectively. In vitro release suggests that all
the formulations exhibits retarded release for 24 h. Most of the niosomes were found to be
spherical in shape, few being either triangular or slightly elongated. The mean diameter was
found to be 3.25, 5.62, 3.79, 2.53 and 3.06 um in case of A, B, C, D and E formulations.

Since niosome formulations are stable only at 4°, the formulation E was lyophilized. 1 ml of the
formulation gave 150 mg of the lyophilized product. After reconstitution of the product in
saline, the niosomes were found to be spherical in shape. The IR spectra of the lyophilized
product and the pure drug gave the same kind of peaks proving the intactness of the drug in the
formulation. From tissue distribution data it is seen that 75 % of the formulation concentrates in
the lungs that shows that targeting can be achieved.

Thus niosomes prepared by different methods have the same composition, but showed different
characteristics in dimension, entrapment efficiency and release rate. Transmembrane pH
gradient method was found to be most satisfactory which is simple and reproducible. In this
process the presence of a net charge, whether negative or positive can increase water uptake
within the double layer. Such hydration leads to an increase with respect to uncharged vesicles
of loaded hydrophilic molecules that can probably be located within the bilayer as well as in the
core of the aggregated structures. Thus niosomes prepared by this method helps in formulating
prolonged activity dosage from with targeting. Formulation of niosome with molar ratio of 1:1
is most beneficial for the efficient encapsulation, and extra cholesterol is unfavorable. It implies
that equal molarity of non ionic surfactant and CH can make the membrane compact and well
organised. (Yonggmei et al., Hao 2002)

References

Azmin, M.N., Florence, A.T., Handajani-vila, R.M., Stuart, J.F., Vanlerberghe, G., and Wittaker, J.S.
(1985). The effect of nonionic surfactant vesicle (niosom) entrapment on the absorption and distribution
of methotrexate in mice, J. Pharm. Pharmacol. 37: 237-242.

Baillie, A.J., Coombs, G.H., Dolan, T.F., Laurie, J. (1986). Non-ionic surfactant vesicles, niosomes, as a
delivery system for the anti-leishmanial drug, sodium stibogluconate. J. Pharm. Pharmacol. 38:502-5.

Baillie, A.J., Florence, A.T., Hume, L.LR., Murihead, G.T. and Rogerson. A. (1985). The preparatlon and
properties of niosomes-Nonionic surfactant vesicles, J. Pharm. Pharmacol.. 37: 863-868.

Goodman and Gilman’s, Alfred Goodman Gilman. (1990). Route of administration and therapeutic uses.,
In; The Pharmacological Basis of Therapeutics, Pergamom press, new york, 8" ed., Vol. 1, pp225.

31



Hao, Y., Zhao, F., Li, N, Yang, Y. and Li, K. (2002). Studies on a high encapsulation of colchicine by a
niosome system, International Journal of Pharmaceutics. 244 73-80.

Ijeoma, F., Suresh, U., Vyas, P. (1998). Non ionic surfactant based vesicles (niosomes) in drug delivery.
International J. pharmaceutics. 172: 33-70.

Martin, A. (1985), Micrometrics, In Physical Pharmacy, Alfred Martin, James Swarbic. Arthur
Commarator, Lea and Febiger, Philadelphia 3" ed, pp 495-497.

Martin, J.F. (1990). Pharmaceutical manufacturing. of liposomes in “specialized drug delivery systems
manufacturing .and production technology, Marc.Dekk Series, PraveenTyle, vol 41, pp.267-314.

Mayer, L.D., Bally, M.B, Hope, M.J. and Cultis, P.R. (1985). Transmembrane PH gradient drug uptake
process, Biochem Biophys Acta. 816. 294-302.

Schreier H. (1985). Liposomes and niosomes as topical drug carriers: dermal and transdermal delivery. J.
Controlled Release, 30:863-868.

Received: 18.04.2008
Accepted: 11.11.2008

32



