248
ISBN 974-53-2486-8



DEVELOPMENT OF SOLID LIPID NANOPARTICLES AND
NANOSTRUCTURED LIPID CARRIERS CONTAINING AMPHOTERICIN B

Mr. Phatsawee Jansook

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science in Pharmacy Program in Industrial Pharmacy
Department of Manufacturing Pharmacy
Faculty of Pharmaceutical Sciences
Chulalongkom University
Academic Year 2005
ISBN 974-53-2486-8

481706



Thesis Title
By

Field of Study
Thesis Advisor

University in P

Development of solid lipid nanoparticles and nanostructured
lipid carriers containing Amphotericin B

Mr. Phatsawee Jansook

Industrial Pharmacy

Professor Garnpimol C. Ritthidej, Ph.D.

Accepted by the Faculty of Pharmaceutical Sciences, Chulalongkorn
artial Fulfillment of the Requirements for the Master’s Degree

....... fT.. s DEN 0 te Faculty of
Pharmaceutical Sciences
(Associate Professor Pornpen Pramyothin, Ph.D.)

THESIS COMMITTEE

. ft.". % ® ?.">....Chairman
(Assistant Professor Wichein Thanindratarn, M.Sc. in Pharm.)

....................................................................................... Thesis Advisor

----- Member
(Professor Narong Sarisuta, Ph.D.)

(Naruepom Sutanthavibul, Ph.D.)

(Assistant Professor Pornanong Aramwit, Pharm. D., Ph.D.)



(DEVELOPMENT OF SOLID LIPID
NANOPARTICLES AND NANOSTRUCTURED LIPID CARRIERS CONTAINING

AMPHOTERICIN B) . oL ' . 294 . ISBN 974-
53-2486-8
2
4 3
80
3 407
10
) '
407
5 2
5

................................................... 1 MY

1 d‘ (
awile¥e019150MTAm /m/ .........

2548



Vv

##4676611733 MAJOR :MANUFACTURING PHARMACY

KEYWORD : AMPHOTERICIN B / SOLID LIPID NANOPARTICLES |/

NANOSTRUCTURED LIPID CARRIERS / STABILITY
PHATSAWEE JANSOOK: DEVELOPMENT OF SOLID LIPID
NANOPARTICLES AND NANOSTRUCTURED LIPID CARRIERS
CONTAINING = AMPHOTERICIN B. THESIS ADVISOR: PROF.
GARNPIMOL C. RITTHIDEJ, Ph.D., 294 pp. ISBN 974-53-2486-8

Amphotericin B (AmB) is one of the most effective systemic antifungal
agents, but its use is circumscribed by the dose-limiting toxicity of the conventional
micellar dispersion formulation, Fungizone®. To lower its toxicity, AmB incorporated
into aqueous dispersion of lipid nanoparticles was proposed. The paper describes the
development of two types of lipid nanoparticles. Solid lipid nanoparticles (SLN) and
nanostructured lipid carriers (NLC) made from glyceryl behenate (GB) and glyceryl
palmitostearate FGP) were prepared by either hot high pressure homogenization
(HPH) or warm microemulsion (WME) techniques in order to evaluate the physical
stahility of these particles, as well as the chemical stability of drug during storage at

C for 3 months. NLC differed from SLN by the presence of liquid lipid (glyceryl
tricaprylate/caprate) in the lipid matrix. The results indicated that these two lipid
nanoparticles could be colloidal carriers for intravenous therapy. The optimized
AmB-SLN formulations had an average diameter less than 300 nm, exhibited
monodisdpersity and carried a negative charge. The AmB content was rapidly
degraded when using tween 80 or cremophor EL as stabilizers. The best formulation
of SLN dispersion prepared by HPH method consisted of 3% GP and 2% poloxamer
407 (P407), while the best formulation of SLN formulation prepared by WME
method consisted of 10% GP, 20% cremophor RH40 and 20% glycerin. Lyophilized
AmB-loaded SLN was not success possible due to incomplete lyophilization process.
Entrapment efficiency of AmB was improved by blending small amounts of liquid
oils with solid lipids. A significant increase in the encapsulation efficacy of NLC
containing P407 was noted when compared to that of SLN formulation. In addition,
the application of lecithin in the SLN dispersions could increase the amount of drug
into the particles. The 'H-NMR data indicated the formation of oil clusters within the
solid nanoparticles or the presence between the solid platelet and the surfactant layer.
Both AmB-SLN and AmB-NLC formulation have less aggregated species and
hemolytic response than Fungizone® indicating that lipid nanoparticles could reduce
its toxicity. The release profiles of AmB formulations depended on its aggregated
form and entrapment efficiency. Furthermore, the formulation containing 5% AmB
showed a drug release by a biphasic profile. For In vitro antifun%al testing, all of the
selected AmB formulations were equal and more effective than both AmB itself and
Fungizone®. It was demonstrated by IR spectra that there was no chemical reaction
occured between AmB and other components. The DSC, HSM, X-ray diffractograms
showed that AmB in lipid matrix was in either molecularly dispersed or amorphous
form except the formulation containing 5% drug loading.
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