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Abstract: Pluronics (e.g. F127 and L64) are linear triblock copolymers capable of loading hydrophobic moieties within
the core of aggregates via micro-phase separation. We demonstrate semi-interpenetrating network formation of organic-
inorganic hybrid composites consist of quantum rod (QR) firmly encapsulated by F127. The stabilized nanoobjects are
stable for a long period. Furthermore, we report that QR-IPN is promising material applicable in fluorescent cell-imaging

with guaranteed biocompatibility.
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Figure 1. Schematic diagram of dispersion and stabilization of QR
through semi-interpenetrating network formation: (A) QR used in
this study has hydrophobic surface; (B) Pluronic, nonionic polymer
surfactant, disperses QR in the presence of PETA within the hydro-
phobic volume; (C) UV irradiation induces crosslinking of PETA,
which results in sIPN covering the surface of QR; (D) Stabilized
QR-sIPN in aqueous atmosphere is capable of fluorescence imaging
of cell with the moderate biocompatibility.
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2 ArMe RS FAAE 7R e Ak
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A3F33 H(Figure 1).
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Figure 2. (A) Photograph of QRs dispersed with varied F127 wt%
in water; (B) Fluorescence spectra of QR dispersed with F127
(solid) and L64 (dashed) in water.
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Table 1. Determination of Optimal PETA Content for sIPN
Formation (F127 10%, QR 0.5%)

Fluorescence intensity (A.U.) of Ratio of
PETA SIPN stored at Flu. Int.
(Wt%) 25 °C 4°C at 4/25°C
o 1000° 416 0.42
2 484 293 0.61
3 400 246 0.62
4 553 293 0.53

‘0% PETA means QR dispersion (no sIPN).
?Above detection limit of fluorescence spectrophotometer.



Table 2. Determination of Optimal QR Content for sIPN
Formation (F127 10%, PETA 2%)

Fluorescence intensity (A.U.) of Ratio of
(\Stf’;) ) sIPN stored at Flu. Int.
25°C 4°C at 4/25°C
0.1 53 22 0.42
0.2 229 140 0.61
0.3 388 185 0.48
0.4 740 521 0.70
0.4/no sIPN 682 79 0.12

Figure 3. TEM micrographs of QR-sIPN (length: 35.0+1.7 nm).
Arrows in the magnified image indicate spherical sIPN of F127
(right). Scale bars: 100 nm (left), 20 nm (right).
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Figure 4. Long term storage of identical QR-sIPN (red) and QR
dispersion (black). Measured time point and temperature: day 0 at
r.t. (filled symbols), day 1 stored at 4 °C (empty symbols), day 56
stored at 4 °C (solid line). Significant amount of precipitate was
found in the dispersion of QR (picture on the right) while QR-sIPN
remained clear for 8 weeks.
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Figure 5. Cell proliferation assay and fluorescence imaging of TC1
(lung cancer) cells: (A) TC1 cells were treated with three concen-
trations of QR-sIPN with F127 shell for indicated time periods.
Results represent the mean (£SD) of three samples (N=3) from two
independent experiments for each condition; (B) Fluorescence
micrograph of TCI treated with 1/1000 QR-sIPN. Differential inter-
ference contrast (DIC) image (left) and confocal fluorescence
image (right).
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