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JIDAPA MUSIKA : DEVELOPING OF LIPID-BASED NANOCARRIERS
FOR INCREASING GASTRO-INTESTINAL ABSORPTION OF PLANT
FLAVONOIDS. THESIS ADVISOR : ASSOC. PROF. NUANNOI

CHUDAPONGSE, Ph.D. 95 PP.

QUERCETIN/ NANOSTRUCTURE LIPID CARRIER/ BILE SALT/ LUPINIFOLIN

/ ORAL BIOAVAILABILITY

Quercetin and lupinifolin, plant flavonoids, have been reported to possess
various pharmacological effects. Both compounds are most likely to exert low oral
bioavailability because of their poor water solubility. The objective of this study was to
develop lipid nanocarriers as drug delivery systems by using quercetin and lupinifolin
(extracted from Albizia myriophylla Benth.) as the models of choices. Three types of
nanocarriers; solid lipid nanoparticles (SLN), nanostructured lipid carriers (NLC) and
nanoemulsions (NE) were prepared by emulsification-sonification technique.
Quercetin-loaded nanocarriers were merged with 0, 5, 10, and 15 mM bile salts. The
successful formulation of quercetin was quercetin-loaded NLC (QNLC), of which lipid
compositions were glycerol monostearate (GMS) and olive oil. All three types of
nanocarriers loaded with lupinifolin, LSLN, LNLC, and LNE, were successfully
synthesized, of which lipid component were Dynasan®116 and/or medium chain
triglyceride (MCT).

Physicochemical characterizations along with releasing profile of QNLCs and
lupinifolin-loaded lipid nanocarriers were investigated. The optimal composition of
QNLCs, which added with 5 mM of bile salts, exhibited nanoscale-size of 115.5+2.0

nm, monodispersity distribution (as shown by PdI value of 0.200) and high stability (as
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indicated by zeta potential -41.12+0.38 mV). Quercetin was loaded in the nanocarriers
with high percentage of encapsulation (99.5%) and 0.5% loading capacity. The QNLCs
released quercetin in gastro-intestinal condition up to 16.2% in 4 hours and they showed
a sustained release in simulated circulatory system. In the case of lupinifolin, the best
lipid nanocarriers was LNLC, which demonstrated the particle size of 151.5+0.1 nm,
monodispersity distribution with PdI of 0.243, negative surface charge at -41.18+0.67
mV, high encapsulation (99.3%) and high loading capacity (5.0%). Compare to
QNLCs, LNLC exhibited prolonged release in simulated circulatory system, but
produced lower release in gastro-intestinal condition (3.7%).

Intestinal permeability of the nanocarriers was further evaluated in triple co-
culture cell model (Caco-2, HT29 and Raji B cells). The results from the in vitro
transepithelial transport study indicated that QNLC with 5 mM bile salt was the optimal
formulation as it significantly increased the absorption, compared to native quercetin.
This enhancement in GI absorption was confirmed by an ex vivo intestinal permeability
study. However, due to the sensitivity of HPL.C along with toxicity data, the suitable
concentration of lupinifolin could not be detected in the in vitro transepithelial transport
model. Thus an inverted small intestine model was more teliable. The results from the
ex vivo study indicated that lupinifolin was absorbed through LNLC with 16 times
higher than the native form. In conclusion, quercetin- and lupinifolin-loaded lipid
nanocarriers were successfully formulated as delivery systems to enhance oral
bioavailability of these nutraceutical compounds. However, further in vivo experiment

is needed to validate the results from this study.
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