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Effects of polyethylene glycol length on oral absorption of coumarin 6-load-

ed nanostructured lipid carrier
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Abstract  Polyethylene glycol (PEG) of different lengths were prepared to investigate their effects on oral
absorption of nanostructured lipid carrier (NLCs). Three kinds of PEG-modified NLCs with different chain
lengths, including polyethylene glycol (100) monostearate (S100), polyethylene glycol (55) monostearate (S55),
polyethylene glycol (40) monostearate (S40), were prepared by film dispersion method. Coumarin 6 was chosen as
a fluorescent probe to characterize the physicochemical properties of NL.Cs with different lengths. Meanwhile, the
stability of NLCs in simulate buffer, the release behavior, cytotoxicity of NLCs, the uptake kinetics and cellular
uptake mechanisms were evaluated. This work demonstrated that the thickness of the hydrated layer increased
with the increase of PEG length. Of note, S100-modified NLCs (pNLC-EG100) exhibited higher cellular uptake
efficiency compared with other formulations. Thus, S100 was optimized as the best molecular weight for PEG-
modified NLCs on oral drug delivery system.
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Figure 1 Optimization of nanoparticles preparation by adjusting ultrasonic time (100 W, 90 times/cycle) (¥ + s,n = 3)
A:Unmodified nanostructured lipid carrier (uNLC); B:PEG40 modified NLC (pNLC-EG40);C:PEG55 modified NLC (pNLC-EG55);D:PEG100 modified

NLC (pNLC-EG100)
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Table 1 Physicochemical property of nanostructured lipid carriers (NLCs) (¥ + s,n = 3)

NLCs Size/nm PDI Zeta ptential /mV EE/%
uNLC 1237 +0.4 0.076 + 0.028 -16.96 + 0.51 93.48 +0.24
pNLC-EG40 1224 + 1.4 0.132 +0.021 -0.31+0.11 93.49 + 0.14
pNLC-EG55 127.4+2.2 0.233 +0.013 -0.31 +0.08 96.65 +0.21
pNLC-EG100 1223 +5.0 0.119 + 0.034 -0.44 +0.12 94.02 + 0.28

EE:entrapment efficiency

100 nm

100 nm

100 nm

Figure 2 Transmission electron microscope (TEM) images of (A)

uNLC, (B) pNLC-EG40, (C) pNLC-EGSS and (D) pNLC-EG100
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Figure 3  Stability study of coumarin 6-loaded NLCs in PBS (pH 7. 4) (A), simulated gastric fluid (B),and simulated intestinal fluid (C) at 37 °C
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Figure 4 Curve of Inif (L) to k for nanoparticles with different polyeth-
ylene glycol coating length (¥ + s,n = 3)
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Figure 5 In vitro release profiles of coumarin 6-loaded NLCs in PBS
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Figure 6 In vitro cytotoxicity of coumarin 6-loaded NLCs (A) and blank NLCs(B) with different PEG coating on Caco-2 cells (x + s,n = 3)
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Figure 7 Cell uptake of coumarin 6-loaded NLCs with different concentrations of coumarin 6 (A) and cell uptake of coumarin 6-loaded NLCs con-

taining 100 ng/mL of coumarin 6 at different time intervals (B) (x + s,n = 3)

“P<0.05 "P<0.01
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Figure 8 Confocal laser scanning microscopy (CLSM) images of Caco-2 cell after incubation with different NLCs (100 ng/mL of coumarin 6) at 37 °C

for 2 h (Scale bar: 50 pwm)
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Figure 9 Relative uptake efficiency of NLCs treated with various cel-
lular uptake inhibitors in Caco-2 cells (¥ + s,n = 3)
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