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ABSTRACT. Though the coricosteroid drug dexamethasone is an efficacious antiinflammatory drug, it is difficult to for-
mulate in an injectable formulation due to its poor aqueous solubility. A lipid-based nanosphere formulation containing dex-
amethasone was designed for solubilization of the drug in aqueous solution and sustained release of the drug from the
nanosphere. The lipid nanospheres, composed of phospholipid, cholesterol and cationic lipid, were prepared by self emul-
sification-solvent diffusion method followed by diafiltration. Physicochemical characteristics such as mean particle diameter,
zeta potential and drug loading efficiency of the lipid nanospheres were investigated according to the variation of either the
kind of lipid or the lipid composition. The lipid nanospheres had a mean diameter 80-120 nm and dexamethasone loading
efficiency of greater than 80%. The drug loading efficiency increased with the increase of the length of aliphatic chain
attached to the phospholipid. However, the drug loading efficiency was inversely proportional to the increase of cholesterol
content in the lipid composition. The lipid nanosphere could not be prepared without the use of cationic lipid and the drug
loading efficiency was proportional to the increase of cationic lipid content. The lipid nanospheres containing dexam-
ethasone are a promising novel drug carrier for an injectable formulation of the poorly water-soluble drugs.
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1,2-Dimyristoyl-sn-glycero-3-phosphocholine (DMPC),
Dimethyldioctadecyl-ammoniumbromide (DDAB), 1,2-
Distearoyl-sn-glycero-3-phosphocholine (DSPC), 1,2-Dioleoyl-
sn-glycero-3-phosphoethanolamine (DOPE), 1,2-Dipalmitoyl-
sn-glycero-3-phosphocholine (DPPC), 1,2-Dioleoyl-3-trime-
thylammonium-propane(DOTAP), L-o-Phosphatidylcholine
(soy-Hydrogenated)(HSPC) 2! Cholesterol (CHOL)ZA]
Avanti Polar Lipidsik(Alabaster, AL, B]=)el|A] T4
stof ARG}l al, PAabwl el Tokyo Chemical
IndustryAH(Tokyo, Q-Eyel| A Fsled AMEsle &
< 4ile d¥ =5 SFA%E ARk
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Table 1. Mean particle diameter, loading efficiency and zeta potential values of the lipid nanospheres

DLipid Mean particle diameter (nm) Loading efficiency of dexamethasone(%) Zeta potential (mV)

HSPC 122+1.62 76.1 52.1

DPPC 120+5.86 50.3 49.2
DMPC - - -

YMole ratio of lipid : CHOL : DDAB was setto 7: 3 : 5.

DPhysical properties could not be characterized because of formation of lipid aggregates.

2 DMPCE 7 /1o AWE-& 2he 2 ete|d 291
(phosphatidyl choline) 22 =1 FZ7} FAFS}A 1t %]
= ek297) DMPCE 1471, DPPCE 167 1213
HSPCE 187H«l gaE e o] ke AAG
27 (AR 9= DMPCY A$ 714 Fe €
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B AUE 2 Qo] Bagrh AL A
defl vl 2 A o = o ARG
lr—‘%JZP— FrA ] A Aol =88 Yol|A] A3}

AR o]FFo] AFH FAHE e ol5F
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2 Z+= 9)A]%
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% DOPES AR5t A=) AbE Al 28k 21 &
A& TRt Table 29} Fig. 19 AZFE A&t
A71H 22 FA<el DOPEZ} A A2 A3}
Al 33 W o] A& vl 7HAl= DOTAPE:

9 ofz | rk‘l

Table 2. Mean particle diameter, loading efficiency and zeta potential values of the lipid nanospheres

DCationic lipid Mean particle diameter (nm) Loading efficiency of dexamethasone(%) Zeta potential (mV)
DDAB 12241.62 76.1 52.1
DOTAP 1514£5.44 63.5 87.1
»DOPE - - -

YMole ratio of HSPC : CHOL : cationic lipid was setto 7: 3 : 5.

JPhysical properties could not be characterized because of formation of lipid aggregates.

Ls Int. Distribution(ls)
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Fig. 1. Particle size distribution of the lipid nanospheres. (a) Mole ratio of HSPC : CHOL : DDAB was setto 7 : 3 : 5. (b) Mole

ratio of HSPC : CHOL : DOTAP was setto 7 : 3 : 5.
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AARzEe] A 7)F Wb o] WAY3le] w|o] ] A4
S TAARECE 3= A=Y A}E v 2k
(Van der Waals) ¢l Ze]] &J3] 424] vlo]z2n]E =27]
£ 2 AdYAPL 3AEE Aol vkl o] 27k =r)
F2 RS AMEE el o]#fdt Agt o] oF
31=]7] Wl Ao AzbEc) g, Gabe el
$YEE&-2 DOPE|| M]3l o] &7 =7} 2 DDAB®}
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Scheme 1. Chemical structure of dexamethasone and cho-
lesterol.
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Fig. 2. Loading efficiency of dexamethasone into lipid nano-
sphere according to the mole ratio of cholesterol in total lipid
composition.
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Fig. 3. Loading efficiency of dexamethasone into lipid nano-
sphere according to the mole ratio of cationic lipid in total
lipid composition.
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Table 3. Zeta potential and mean particle diameter of lipid nanosphere containing dexamethasone according to the mole ratio of

cationic lipid

o Zeta potential (mV) Mean particle diameter (nm)
HSPC : CHOL : cationic lipid

DDAB DOTAP DDAB DOTAP
7:3:0 D - - -
7:3:1 36.7 66.6 100£3.95 85+0.35
7:3:3 419 84.1 103£1.27 149+4.24
7:3:5 52.1 87.1 122+1.62 151+£5.44
7:3:7 75.1 2. 134+19.86 -

YPhysical properties could not be characterized because of formation of lipid aggregates.
JRapid precipitation due to release of dexamethasone from lipid nanoparticles.
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