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Amphotericin B (Am B) is one o f  the m ost effective system ic antifungal 
agents, but its use is circumscribed by the dose-lim iting toxicity o f  the conventional 
micellar dispersion formulation, Fungizone®. To lower its toxicity, Am B incorporated 
into aqueous dispersion o f  lipid nanoparticles was proposed. The paper describes the 
development o f  two types o f  lipid nanoparticles. Solid lipid nanoparticles (SLN) and 
nanostructured lipid carriers (NLC) made from glyceryl behenate (GB) and glyceryl 
palmitostearate (GP) were prepared by either hot high pressure homogenization  
(HPH) or warm m icroem ulsion (WME) techniques in order to evaluate the physical 
stability o f  these particles, as well as the chemical stability o f  drug during storage at 4°c for 3 months. NLC differed from SLN by the presence o f  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 
A m B-SLN formulations had an average diameter less than 300 nm, exhibited 
monodispersity and carried a negative charge. The Am B content was rapidly 
degraded when using tween 80 or cremophor EL as stabilizers. The best formulation 
o f  SLN dispersion prepared by HPH method consisted o f  3% GP and 2% poloxamer 
407 (P407), w hile the best formulation o f  SLN formulation prepared by WME 
method consisted o f  10% GP, 20% cremophor RH40 and 20% glycerin. Lyophilized  
Am B-loaded SLN w as not success possible due to incomplete lyophilization process. 
Entrapment efficiency o f  AmB was improved by blending small amounts o f  liquid 
oils with solid lipids. A  significant increase in the encapsulation efficacy o f  NLC 
containing P407 was noted when compared to that o f  SLN formulation. In addition, 
the application o f  lecithin in the SLN dispersions could increase the amount o f  drug 
into the particles. The 'H-NM R data indicated the formation o f  oil clusters within the 
solid nanoparticles or the presence between the solid platelet and the surfactant layer. 
Both A m B-SLN  and AmB-NLC formulation have less aggregated species and 
hem olytic response than Fungizone® indicating that lipid nanoparticles could reduce 
its toxicity. The release profiles o f  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  antifungal testing, all o f  the 
selected Am B formulations were equal and more effective than both Am B itself and 
Fungizone®. It w as demonstrated by IR spectra that there was no chemical reaction 
occured between Am B and other components. The DSC, HSM , X-ray diffractograms 
showed that Am B in lipid matrix was in either molecularly dispersed or amorphous 
form except the formulation containing 5% drug loading.
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for example, exem pli gratia 
entrapment efficiency



ESR electron spin resonance
et.al. et alii, and others
FD freeze-dried
FDA Food and Drug Administration
FFF field-flow  fractionation
FT-IR fourier transform infrared
g gram (ร)
GB glyceryl behenate
Gly glycerin
GP glyceryl palmitostearate
GRAS Generally recognized as safe (บ ร  food and drug)
HLB hydrophilic lipophilic balance
HPH high pressure hom ogenization
HPLC high-performance liquid chromatography
h hour (ร)
HSM hot stage m icroscopy
i.e. id est (that is)
i.m. intramuscular
i.v. intravenous
IR infrared
km kilometer (ร)
LAF laminar air flow  cabinet
L-Am B Liposomal AmB
LD laser diffraction
LDL low-density lipoprotein
LDH lactate dehydrogenase
log logarithm
M 52 myrj 52
M 59 myrj 59
MCT medium chain triglyceride
M eOH methanol
MFC minimum fungicidal concentration
mg milligram (ร)
MIC minimum inhibitory concentration



min minute (ร)
ml milliliter (ร)
mOsm/L m illiosm ols per liter
MPS mononuclear phagocytic system
MRT mean residence times
mV m illivolt (ร)
MW molecular weight
N normality
NCCLS National Committee for Clinical Laboratory Standards
NLC nanostructured lipid carriers
nm nanometer (ร)
N M R magnetic resonance spectroscopy
No. number o f  sample
OTC oxytetracycline
o/w oil in water em ulsion
PI 18 poloxamer 118
P407 poloxamer 407
PCS photon correlation spectroscopy
PEG polyethylene glycol 400
PG propylene glycol
pH the negative logarithm o f  the hydrogen ion

concentration
PI polydispersity index
PL phospholipon®90H
PM physical mixture
po peroral
ppm parts per m illion
psi pound (ร) per square inch
PXRD powder X-ray diffractometry
R2 coefficient o f  determination
RBCs red blood cells
RES reticuloendothelial system
rpm revolution (ร) per minute



RT retention time
SA X S small angle X-ray scattering
s.c. subcutaneous
SD standard deviation
SLM solid lipid microparticles
SLN solid lipid nanoparticles
TEM transmission electron m icroscopy
TGF tubuloglomerular feedback
Tw 20 tween 20
Tw 80 tween 80
u v ultraviolet
v/v volum e by volum e
พ water
w /v weight by volum e
พ /พ weight by weight
W M E warm microemulsion
w /o /w water in oil in water
ZP zeta potential
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