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Preparation of Dexamethasone-21-palmitate Incorporated Lipid Nanosphere:
Physical Properties by Varying Components and Ratio of Lipid

Suk Hyun Jung, Jung Eun Lee, Hasoo Seong, Byung Cheol Shin’

Bioactive Molecules Delivery & Control Team, Korea Research Institute of Chemical Technology,
100 Jang Dong, Yuseong, Deajeon 305-343, Korea
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ABSTRACT - Intraarticular corticosteroid injections for therapy of rheumatic arthritis are administered with the aim of
optimal local anti-inflammatory effect at the injection site. Since the side effects of corticosteroidal drug, dexamethasone
(DEX), administered at high dose limited the therapeutic efficacy, there was a need to design a new drug delivery system
for controlled release of dexamethasone. As a prodrug for continuous therapeutic efficacy, dexamethasone-21-palmitate
(DEX-PAL) was prepared via esterification of palmitoyl chloride and dexamethasone. DEX-PAL was identified by NMR
and MASS analysis. DEX-PAL or DEX was entrapped in lipid nanosphere which could be prepared by using a self emul-
sification-solvent evaporation method. Physicochemical characteristics such as mean particle diameter, zeta potential and
drug loading efficiency of the lipid nanospheres were investigated with variation of either the kind of lipid or the lipid com-
position. The lipid nanospheres had a mean diameter 83~95 nm and DEX-PAL loading efficiency of up to 95%. The drug
loading efficiency increased with the increase of aliphatic chain length attached to the phospholipid. The incorporation of
cationic lipid was very efficient for both reducing particle size of lipid nanospheres and enhancing drug loading efficiency.
The lipid nanospheres containing DEX-PAL may be a promising novel drug carrier for the controlled release of the poorly

water-soluble drugs.

Key words — Dexamethasone-21-palmitate (DEX-PAL), Lipid nanosphere, Controlled release formulation
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Scheme 1-Synthetic scheme of dexamethasone-21-palmitate (DEX-PAL).
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Figure 1-'"H-NMR spectra of dexamethasone-21-palmitate (DEX-
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Table I-Mean Particle Diameter, Loading Efficiency and Zeta
Potential of Dexamethasone (DEX) or Dexamethasone-21-
palmitate (DEX-PAL)-loaded Lipid Nanospheres Prepared
with a Variation of Phospholipid

Mean particle ~ Loadin, Zeta
Drugs *Plllic;)sigho dianlieter efﬁf:lienfy potential
(nm) (%) (mV)
HSPC 122 76.1 52.1
DEX DPPC 1205 0.3 49.2
DMPC L - -
HSPC 86.6 82.4 91.0
DEX-PAL  DPPC 109.5 71.4 923
DMPC 113. 765.7 99.5

*Molar ratio of phospholipid:CHOL:DDAB was set to 7:3:5.
*Physical characteristics could not be measured due to formation of
lipid aggregates.
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Table II-Mean Particle Diameter, Loading Efficiency and Zeta
Potential of Dexamethasone-21-palmitate (DEX-PAL)-loaded
Lipid Nanospheres with or Without Existence of a Cationic
Lipid, DDAB

Mean particle  Loading Zeta
fLipid composition diameter efficiency  potential

(nm) (%) (mV)

HSPC : CHOL 426.7 4.4 14.0
HSPC : CHOL : DDAB 86.6 82.4 91.0
DPPC : CHOL 404.0 5.1 -14.8
DPPC : CHOL : DDAB 109.5 71.4 923
DMPC : CHOL 3326 8.1 2211
DMPC : CHOL : DDAB 113.7 65.7 99.5

"Molar ratio of phospholipid:CHOL was set to 7:3 and molar ratio of
phospholipid : CHOL:DDAB was set to 7:3:5.
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position. Lipid nanospheres were composed of HSPC, CHOL and
cationic lipid. Molar ratio of HSPC:CHOL was set to 7 : 3. At 0 or
7 molar ratio of cationic lipid, some data of loading efficiency could
not be measured due to formation of lipid aggregates (n=3).
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