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Preparation and Drug Release Profiles of Solid Lipid Nanoparticles(SLN)
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Solid lipid nanoparticles(SLN) are particulate systems for parenteral drug administration and
suitable for controlled release. SLN were prepared by homogenization process. Dispersion at in-
creased temperature (molten lipid) was performed to yield SLN loaded with lipophilic drugs.
Tetracaine base, lidocaine base, prednisolone, methyltestosterone and ethinylestradiol were used
as model drugs to access the loading capacity and to study the release behavior. To investigate
production parameters(lipids, surfactant concentration, homogenizing rpm) in the formation of
SLN, particle size was performed by laser diffraction analysis. The mean particle size of SLN
with stearic acid or trilaurin was below 1 micron. By decreasing the particle size and increasing
the surfactant concentration, the release rate was increased especially in the case of highly lipo-
philic drug loaded SLN. Methyltestosterone or ethinylestradiol loaded SLN showed a distinctly
prolonged release over a few days.

Keywords—Solid lipid nanoparticles(SLN), Particulate systems, Lipophilic drugs, Particle size,
Prolonged release
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cetonitrile (HPLC grade, Merk), l-pen-
tanesulfonic acid sodium salt (Aldrich’ Chemical
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Q Reagent Water Systems)Z AM&-3191th
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Scheme I—Preparation of solid lipid nanoparticles
(SLN) by melt-homogenization process.
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Figure 1—Scanning  electron micrographs of lyo-
philized SLN prepared with stearic acid and tween 20
as surfactant.

Table 1— Mean Particle Sizes(um) of SLN Prepared
Using Various Lipids with Tween 20 6%. Tween 80
5%

lipid 8% tween 20 5% tween 80 5%
stearic acid 1.08 1.28
lauric acid 10.93 13.60
tristearin 2.06 2.40

trilaurin 0.59 1.02

SLNe| g7 Z7)= A1A A9 B4 wie) 712
Ao g AREe RAola, FAME SLNE AlZs 7] 9
NE QA V5 A T & JEE gute 2A
9] ddeo] Fedtrta AZE}, Stearic acide] ¢
&2 318k Ao formulation proceduredl] 22 s}
I, A FTFE HER F olYPH R BT FAE 9
g colloidal delivery system©.& 834 *? SLN
o= Azxg o Iz} |7} ooz FARZ o)§
g 4 gl

Homogenizations] /& £zof ME SINS 2/A}
Z7/—Table IT9XE homogenization®] 3R &%=

J. Kor. Pharm. Sci., Vol. 26, No. 2(1996)

Table I1— Mean Farticle Sizes of SLN Prepared at
Various homogenization rom

composition W% h(l?;gig()?— mean size
lipid surfactant rpm pm
tween 20 10600 1.40
4% 15000 1.11
tween 20 10000 1.26
stearic acid 5% 15000 1.08
8% 18000 0.90
tween 80 10000 1.45
5% 15000 1.28
18000 1.20
tristearin tween 80 10000 5.23
8% 4% 15000 4.50

mean particle size

surfactant concentration

Figure 2—Mean partical sizes(bm) of stearic acid-
SLN with 1%, 2%, 4%, 5%, 8%, 10% surfactants.
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Figure 3— Size distributions of stearic acid-SLN with
tween 20. (A) 2%, (B) 5%. (C) 10%
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Figure 4— Size distributions of stearic acid-SLN with
tween 80. (A) 2%, (B) 5%, (C) 10%
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Table INl— Physico-Chemical Properties of Lipophilic Model Drugs

drug class melting point at ;I(flll;]f)ilig.lffer
Tetracaine local anesthetic 41-46°C 1.93 mg/ml
Lidocaine local anesthetic 68-69°C 6.59 mg/m]
Prednisolone glucocorticoid dec. 240-241°C 0.39 mg/ml
Ethinylestradiol estrogen 141-146°C 0.01 mg/m]
Methyltestosterone androgen 161-166°C 0.05 mg/ml
Table IV— Drug Contents of Solid Lipid Matrix. (Drug% in Liposphere)

drug lpid-surfactant o\ g 909 SA-T20 5% SA-T20 10% LA-T20 5%
Methyltestosterone 2.67 2.27 1.40 3.05
Ethinylestradiol 2.63 1.93 1.24 2.70
Tetracaine 1.42 1.05 1.11 2.59
Lidocaine 0.31 0.72 1.14 3.38
Prednisolone 0.56 0.37 0.29 0.50

Abbreviations : SA=stearic acid, LA=lauric acid, T20=tween 20
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Figure 5— Fractional release of ethinylestradiol from
stearic acid-SLN in pH 7.4.
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Figure 6 —Fractional release of methyltestosterone
from stearic acid-SLN in pH 7.4.
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Figure 7—Fractional release of methyltestosterone
from stearic acid-SLN in pH 1.2
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Figure 8 —Fractional release of prednisolone from
stearic acid-SLN in pH 7.4.
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Figure 9— Fractional release of prednisolone from
stearic acid-SLN in pH 1.2
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Figure 10— Fractional release of lidocaine from stearic
acid-SLN in pH 7.4.
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Figure 11 —Fractional release of tetracaine from stear-

ic acid-SLN in pH 7.4.
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Figure 12— Fractional release of tetracaine from stear-
ic acid-SLN in pH 1.2
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Figure 13— Fractional release of lidocaine from stearic
acid-SLN in pH 1.2
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Figure 14— Fractional release of methyltestosterone
from stearic acid-SLN in pH 1.2
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Figure 15— Fractional release of prednisolone from
stearic acid-SLN in pH 1.2

Key : -O-: powder, -@-:T20 2%, -0-:T20 5%, - =
- T20 10%

B o] A7) B9 Ao YztE)
| =
1. SLN9] 4AF B¥E vw ¥43 A7} stearic

acid't trilawring B2 AMRE Ao YA}b G717} 7
Skom, ARG A BAAIY doll whe} YA} =719t

100 5 ﬁ
,o‘o/n/
o° ’0/

| [ ¥

_ 0.7“

X

7 /a

3

¢ 6

Ll

m“gﬁ

/

T n - p

Time(hr)

Figure 16 —Fractional release of tetracaine from stear-
ic acid-SLN in pH 1.2
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