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Physical properties of cyclosporin A-loaded nanostructured lipid carriers
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ABSTRACT - Cyclosporin A (CyA), a potent immunosuppressive drug used in allogeneic transplants and autoimmune dis-
ease, is a typical water-insoluble drug. Recently, nanoparticle carriers were investigated to improve the intestinal absorption
of drugs. In this study;, CyA-loaded nanostructured lipid carriers (NLCs) were prepared from a hot o/w emulsion using the
high pressure homogenization method. The NLCs were consisted of cationic lipids, solid lipids, liquid lipids (oils), sur-
factant and stabilizer. Encapsulation efficiency of CyA in NLCs was approximately 71%. The average particle size and zeta
potential of NLCs were below 250 nm and above +40 mV, respectively. The morphology of NLCs was confirmed by trans-
mission electron microscopy (TEM) analysis. Compared to the CyA powder, higher in vitro release of CyA from NLCs was
observed after burst release within 30 min. Thus, CyA-loaded NLCs could be applied not only for parenteral route but also
for gastrointestinal administration, which needs further investigation.
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Figure 1-Chemical structure of cyclosporin A.
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Table I-Solubility of Cyclosporin A in Various Oils at Ambient
Temperature

cooling to
room
temperature

S
Castor oil (Ricinoleic acid) 500~ 600
Labrafil 2130 >100
Labrafil 1944 >100

Labrafac lipophile (trigrlycerides, mixed C8 & C10) 150

Olive oil (glycerides, predominantly C18 & C16) 2519
Peanut oil (glycerides, predominantly C18) 40'®
Safflower oil {glycerides, predominantly C18) 70-80'®
Soybean oil (glycerides, predominantly C18 & C16) 36'®
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Figure 2—Schematic diagram of multiple type nanostructured lipid carriers (NLCs).
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Table II-Composition of Various NLCs in 1mL Aqueous
Medium

Ingredient(mg) Rx1 Rx2 Rx3 Rx4 Rx5
Trimyristin 100 97.5 95 925 90
Castor oil 0 25 5 7.5 10
100% soyPC 10 10 10 10 10
Poloxamer 188 15 15 15 15 15
Stearyl amine 10 10 10 10 10
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Table III-Physicochemical Properties of Various NLCs

Parameter Rx1 Rx2 Rx3 Rx4 RxS

size (nm) 2282  250.7 2449 2413 2303
poly dispersity 0.18 0.21 0.17 0.18 0.14
zeta potential (mV) 47.8 41.1 43.5 441 43.0
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Figure 3—Transmission electron microscopic image of (A) Rx1 (Bar
scale=100 nm) and (B) Rx5 (Bar scale=1 pm).
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Figure 4-In vitro release profiles of cyclosporin A from NLC and
cyclosporin A powder. The release medium was 0.1 M phosphate
buffer solution (pH 7.4) containing 0.2% sodium dodecyl sulfate at
37°C.
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