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IR 4: Preparation of self-assembled micelles by supercritical fluid

technology for improving germacrone oral bioavailability
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The main objective of this study was to develop a novel self-assembled
micelle system to improve the oral bioavailability of the water—insoluble and
thermal instable germacrone (GEM). Micelles were prepared with an improved
supercritical fluid (SCF) technology. Physicochemical characterization
confirmed that micelles prepared by the SCF method (GEM@SDL-SCF Micelles) had
smaller particle size and greater encapsulation efficiency than that of the
micelles prepared by the thin—film hydration (TFH) method (GEM@SDL-THF
Micelles). In vitro GEM release was analyzed by the dialysis diffusion method,
and the micelle system showed sustained and cumulative release. Furthermore,
the fluorescence results from the cellular uptake study revealed improved
drug absorption of GEM since the green fluorescence intensity of C6@SDL-SCF
Micelles were stronger than that of C6@SDL-TFH Micelles. The transcellular
transport study showed a distinct increase in the apparent permeability
coefficient (AP—BL) in a Caco—2 cell transport model, and free GEM solution,
GEM@SDL-TFH Micelles and GEM@SDL-SCF Micelles had permeability coefficients
of 7.30X10° 8.01X10° and 10.57X10° cmes', respectively. The
pharmacokinetics study in Sprague—Dawley rats showed that the oral absorption
capacity of the GEM@SDL-SCF Micelles was obviously enhanced, with a relative
oral bioavailability of 298% and 147% compared with that of free GEM solution
and GEM@SDL-TFH Micelles, respectively. The gastrointestinal safety



assessment demonstrated that the micelles used in the experiment did not
cause gastrointestinal toxicity. These results indicated that self-assembled
micelles are promising nanocarriers aimed at enhancing the oral absorption
of drugs with thermal sensitivity and low aqueous solubility, and micelles
prepared by supercritical fluid (SCF) technology showed better performance
than those prepared by the TFH method.
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The graphitic carbon nanocage (GCNC) is an important member of the
graphene—-based nanomaterial family. GCNCs possess a graphitic shell and a
huge internal cavity, which can be used for loading drugs. GCNCs have a
continuous and strong absorption spectrum from u/traviolet - visible to near-—
infrared (NIR) regions and have high absorption coefficient in NIR region.
Therefore, GCNCs are excellent photothermal agents with
high photothermal conversion efficiency for cancer photothermal therapy
(PTT) [1, 2]. In this study, we showed that different commonly used anticancer
drugs, including doxorubicin hydrochloride (DOX), methylene blue (MB), sodium
copper chlorophyllin (SCC), cis—dichlorodiammineplatinum(II) (DDP), and
curcumin (CUR) could be successfully incorporated into GCNCs, and the drug-
loaded GCNCs exhibited sustained drug release (Figure 1). Although the
photothermal conversion efficiency of GCNCs in the NIR region was similar to
that of multiwalled carbon nanotubes (MWCNTs), it is demonstrated by the cell

cycle and cell viability analyses that the cytotoxicity of the GCNCs was



lower than that of MWCNTs. To improve the GCNC biocompatibility and drug-
loading capacity, GCNCs were encapsulated in chitosan (CS) polymer
nanospheres and then loaded with 5Fu. To improve laser—induced PTT efficiency,
a lamp irradiation was introduced during PTT. Lamp irradiation alone is safe
to cells and tissues. Lamp irradiation could substantially raise the final
temperature of NIR laser—irradiated mouse tumors containing GCNCs/CS. When
the mouse tumors were injected with GCNCs/CS and co—irradiated with the lamp
and NIR laser, the tumor growth was significantly slower than that in the

group treated with GCNCs/CS and NIR laser.
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